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Details of revision history

The sixth edition (K)

B Overall

« R1GA04005F, R1GA04010F and R1GA06020D are added to rotary motor list.
. DEOBCO005A05CXO00 is added to linear motor list.

. Encoder names are unified.
e Linear motor installation part is reviewed.

m p. 113

. Note below is added.
v’ Refer the section 13.5 for DE series motor.

B p. 1-19to 1-21,
¢ Motor model numbers and outline drawings are corrected.

H p. 21
« Words are changed as follows: Insulation classification — Heat resistant class.
« Words are changed as follows: Weight — Mass.

B p. 410

e Note below is added.
v Surge occurs if cutting the DC main power by relay or something. So, must adding the surge
measure like a surge absorber circuit or cutting power line at AC side, not at DC side.

W p.7-103
o Initial values of 0x2024 and 0x2025 are corrected to 0x012C from 0x01C2.

m p.7-133

« Automatic setting example for connecting R2GA04003F and optic type asynchronous 2.5Mhz 17bits
resolution encoder is added.

H p. 820
« Sequence drawing is corrected, and Note is added.

H p. 11-23
« Alarm reset methods for battery-less absolute encoder with alarm code A5 and A6 are corrected.

H p. 1313
e 13.5 Cylinder type linear servo motor (DE series) is added.

H p. 16-1
« Standards conformity table is updated.

B p. 165
e Section 3) Ground fault test is added.

m p. 16-18

e Model number is corrected to DEOAC001A03CX00 from DEOAC001A03MXO00.
e Outline drawing is changed.

B p. 16-32
. Model numbers are corrected.

« Small cylinder linear motor mass is changed to 192 from 185.
« Linear encoder characteristics are updated.

B p. 16-33
e  Graph for velocity-torque characteristic of R1AA10100F (1kW) is corrected.

W p.16-46
e  Model number is corrected to DEOAC001A03 from DEOAC001A03MXO00.
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Safety Precautions Make sure to follow

Please read this User Manual and its appendix carefully prior to installation, operation, maintenance or inspection
and perform all tasks according to the instructions provided here. A good understanding of this equipment, its safety
information as well as all Warnings / Cautions is also necessary before using.

Matters that require attention are ranked as “Danger” “Warning” and “Caution” in this document.

m Warning Symbol

Denotes immediate hazards that will probably cause severe bodily injury
Danger or death as a result of incorrect operation.

Denotes immediate hazards which will probably cause severe bodily
. injury or death as a result of incorrect operation.
Warning

Denotes hazards which could cause bodily injury and product or property
Caution damage as a result of incorrect operation.

Even those hazards denoted by this symbol could lead to a serious accident. Make sure to
strictly follow these safety precautions.

m Prohibited, Mandatory Symbols

® Indicates actions that must not be allowed to occur / prohibited actions.

0 Indicates actions that must be carried out / mandatory actions.




Safety Precautions Make sure to follow

m Attention in use

A\ Warning

Make certain to follow these safety precautions strictly to avoid electric shock or bodily injury.
€ Do not use this device in explosive environment.
Injury or fire could otherwise result.

€ Do not perform any wiring, maintenance or inspection when the device is hot-wired. After
switching the power off, wait at least 15 minutes before performing these tasks.
Electric shock or damage could otherwise result.

@ The protective ground terminal (@ ) should always be grounded to the unit or control
board. The ground terminal of the motor should always be connected to the protective
ground terminal ( @) of the amplifier.

Electric shock could otherwise result.

@ Do not touch the inside of the amplifier.
Electric shock could otherwise result.

4 Do not damage the cable, do not apply unreasonable stress to it, do not place heavy items
on it, and do not insert it in between objects.

Electric shock could otherwise result.

€ Do not touch the rotating part of the motor during operation.

Bodily injury could otherwise result.

A\ Caution

@ Use the amplifier and motor together in the specified combination.
Fire or damage to the device could otherwise result.

€ Only technically qualified personnel should transport, install, wire, operate, or perform
maintenance and inspection on this device.
Electric shock, injury or fire could otherwise result.

4 Do not expose the device to water, corrosive or flammable gases, or any flammable
material.
Fire or damage to the device could otherwise result.

@ Be careful of the high temperatures generated by the amplifier/motor and the peripherals.
Burn could otherwise result.

€ Do not touch the radiation fin of the amplifier, the regenerative resistor, or the motor while
the device is powered up, or immediately after switching the power off, as these parts
generate excessive heat.
Burn could otherwise result.

€ In terms of designing safety systems using the Safe Torque Off function, personnel who
have expertise of relevant safety standard are supposed to do that job with good
understanding of this instruction manual.
Injury or damage to the device could otherwise result.

€ Please read the User Manual carefully before installation, operation, maintenance or
inspection, and perform these tasks according to the instructions.
Electric shock, injury or fire could otherwise result.

4 Do not use the amplifier or the motor outside their specifications.
Electric shock, injury or damage to the device could otherwise result.

€ Regenerative resistor has instantaneous capacity. Contact our offices if the instantaneous
regenerative power could be high as the result of high-inertia load or high-velocity
rotation.




Safety Precautions Make sure to follow

m Storage

Q© Prohibited

€ Do not store the device where it could be exposed to rain, water, toxic gases or other
liquids.
Damage to the device could otherwise result.

€ Magnetic rails have been magnetized. Keep away from the magnets anyone who has
electronic medical device such as a pace maker. Otherwise, the medical device will not
work appropriately, leading to a serious danger to the person who has the medical
device.

O Mandatory

@ Store the device where it is not exposed to direct sunlight, and within the specified
temperature and humidity ranges {- 20°C to + 65°C, below 90% RH (non-condensing)}.
Damage to the device could otherwise result.

€ Please contact our office if the amplifier is to be stored for a period of 3 years or longer. The
capacity of the electrolytic capacitors decreases during long-term storage, and could
cause damage to the device.

Damage to the device could otherwise result.

@ Please contact our office if the amplifier is to be stored for a period of 3 years or longer.

Confirmations such as bearings and the brakes are necessary.

m Transportation

A\ Caution

€ When handling or moving this equipment, do not hold the device by the cables, the motor
shaft or detector portion.
Damage to the device or bodily injury could otherwise result.

€ Keep in mind that it is dangerous at the time of conveyance if it falls and overturns.
Bodily injury could otherwise result.

O Mandatory

4 Follow the directions written on the outside box. Excess stacking could result in collapse.
Bodily injury could otherwise result.

€ The motor angling bolts are used for transporting the motor itself; do not use them for
transporting the machinery, etc.
Damage to the device or bodily injury could otherwise result.




Safety Precautions Make sure to follow

m Installation

A\ Caution

Do not stand on the device or place heavy objects on top of it.
Bodily injury could otherwise result.

Make sure the mounting orientation is correct.

Fire or damage to the device could otherwise result.

Do not drop this device or subject it to excessive shock of any kind.
Damage to the device could otherwise result.

Do not obstruct the air intake and exhaust vents, and keep them free of debris and foreign
matter.

Fire could otherwise result.

Consult the User Manual regarding the required distance inside the amplifier disposition.
Fire or damage to the device could otherwise result.

Open the box only after checking its top and bottom location.

Bodily injury could otherwise result.

Verify that the products correspond to the order sheet/packing list.
Injury or damage could result.

Secure the device against falling, overturning, or shifting inadvertently during installation.
Use the hardware supplied with the motor (if applicable).

Bodily injury could otherwise result.

Install the device on a metal or other non-flammable support.
Fire could otherwise result.

Magnetic rails have been magnetized. A strong magnetic attraction (or repulsion between
magnets) arises between the magnets themselves or the magnets and any other objects
made of iron such as jigs. Treat them carefully.

Bodily injury could otherwise result.

€ Magnetic rails and coil have metal edges. Handle them with care.
Bodily injury could otherwise result.

€ \Voltage is generated at the motor power line when the coil is moved after having been
installed.
Electric shock could otherwise result.

4 Place limit switch and collision safety device to linear motor stroke end.
Failure to observe this may result in injury.

€ Make sure to install a limit switch and collision safety device at the stroke end.

Make the collision safety device strong enough to resist the maximum output of the

system.

Bodily injury could otherwise result.

* 6 o o * 6 o o

* o

m Wiring

A\ Caution

Wiring connections must be secure.
Bodily injury could otherwise result.

Wiring should be completed based on the Wiring Diagram or the User Manual.
Electric shock or fire could otherwise result.

Wiring should follow electric equipment technical standards and indoor wiring regulations.
An electrical short or fire could otherwise result.

Do not connect a commercial power supply to the U, V or W terminals of the servo motor.
Fire or damage to the device could otherwise result.

Install a safety device such as a breaker to prevent external wiring short-circuits.
Fire could otherwise result.

Do not bind or band the power cable, input/output signal cable and/or encoder cable
together or pass through the same duct or conduit.
This action will cause faulty operation.

Do not connect DC90V or AC power to the DC24V Brake of the servo motor. Also, do not
connect AC400V to the AC200V Fan of the servo motor.
An electrical short or fire could otherwise result.

€ There is no safeguard on the linear motor. Use an over-voltage safeguard, short-circuit

breaker, overheating safeguard, and emergency stop to ensure safe operation.

Injury or fire could otherwise result.

* 6 & 6 o o
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Safety Precautions Make sure to follow

m Operation

A\ Caution

4 Do not perform extensive adjustments to the device as they may result in unstable
operation.
Bodily injury could otherwise result.

@ Trial runs should be performed with the motor in a fixed position, separated from the
mechanism. After verifying successful
operation, install the motor on the mechanism.
Bodily injury could otherwise result.

€ The securing brake is not to be used as a safety stop for the mechanism. Install a safety
stop device on the mechanism.
Bodily injury could otherwise result.

€ In the case of an alarm, first remove the cause of the alarm, and then verify safety. Next,
reset the alarm and restart the device.
Bodily injury could otherwise result.

@ Check that input power supply voltage is less than a specification range.
Damage to the device could otherwise result.

€ Avoid getting close to the device, as a momentary power outage could cause it to suddenly
restart (although it is designed to be safe even in the case of a sudden restart).
Bodily injury could otherwise result.

@ Do not use motor or amplifier which is defective or failed and damaged by fire.
Injury or fire could otherwise result.

4 In the case of any irregular operation, stop the device immediately.
Electric shock, injury or fire could otherwise result.

€ When using the servo motor in vertical axis, provide safety devices to prevent falls during
the work that will cause an alarm condition.
Injury or damage could result.

4 Do not touch the rotating part of the linear motor during operation.
Bodily injury could otherwise result.

@ Install sufficient protective cover in moving part of linear motor.
Bodily injury could otherwise result.

€ Keep away dust, water or others from the coil moving area and the magnetic rails.
Electric shock, injury or damage to the device could otherwise result.

Q© Prohibited

@ The built-in brake is intended to secure the motor; do not use it for regular control. Damage

to the brake could otherwise result.
Damage to the device could otherwise result.

€ Keep the motor’s encoder cables away from static electricity.
Damage to the device could otherwise result.

4 Standard specification servo amplifiers have a dynamic brake resistor. Do not rotate the
motor continuously from the outside when the amplifier is not powered on, because the
dynamic brake resistor will heat up, and can be dangerous.

Fire or burn could otherwise result.




Safety Precautions Make sure to follow

O Mandatory

4 When transporting the magnetic rail, it must packed as it was.

Transporting it without package could result in injury, since it has been magnetized.

@ Install an external emergency stop circuit that can stop the device and cut off the power
instantaneously. Install an external protective circuit to the amplifier to cut off the power
from the main circuit in the case of an alarm.

Motor interruption, bodily injury, burnout, fire and secondary damages could otherwise
result.

@ There is no safeguard on the motor. Use an over-voltage safeguard, short-circuit breaker,
overheating safeguard, and emergency stop to ensure safe operation.

Injury or fire could otherwise result.
€ Operate within the specified temperature and humidity range.
Servo Amplifier
Temperature 0°C to 55°C
Humidity below 90% RH (non-condensing).
Servo Motor
Temperature 0°C to 40°C

4 Humidity below 90% RH (non-condensing).

Burnout or damage to the device could otherwise result.

m Maintenance-Inspection

A\ Caution

4 Some parts of the servo amplifier (electrolytic capacitor, cooling fan, lithium battery for
encoder, fuse and relays) can deteriorate with long-term use. Please contact our offices
for replacements.

Damage to the device could otherwise result.

4 Do not touch or get close to the terminal while the device is powered up.
Electric shock could otherwise result.

@ Be careful during maintenance and inspection, as the body of the amplifier becomes hot.
Burn could otherwise result.

@ Please contact your distributor or sales office if repairs are necessary.

Disassembly could render the device inoperative.
Damage to the device could otherwise result.

€ When a work must be done with the protective cover removed, start working carefully and
safely paying attention to an electric shock or runaway.
Electric shock or injury could otherwise result.

Q© Prohibited

4 Do not overhaul the device.
Fire or electric shock could otherwise result.
€ Do not measure the insulation resistance and the pressure resistance.
Damage to the device could otherwise result.
4 Do not unplug the connector while the device is powered up.
(Except those that can be inserted or removed)
Electric shock or damage could otherwise result.
4 Do not remove the nameplate cover attached to the device.

vi



Safety Precautions Make sure to follow

m Disposal

O Mandatory

& If the amplifier or the motor is no longer in use, it should be discarded as industrial waste.

m  When you use SANYO DENKI amplifier with other manufacturer servo
motor combined.

This Servo amplifier system is designed for using in combination of SANYO DENKI linear motor.

If other companies’ linear motors are used in combination, we will provide you necessary parameters
(Motor parameter files) to drive that based on your motor constant provided to us.

In that case, SANYO DENKI do not conduct the combination test of this servo amplifier with other
companies’ linear motors. Therefore, SANYO DENKI assumes no responsibility whatsoever for any
motions and characteristics resulting from the use in the combination of that.

Also, SANYO DENKI cannot be held responsible for any damages or failures arising out of the use or
inability to use those linear motors, even if SANYO DENKI has been advised of the possibility of such
damages or failures.

Vii
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1. Preface

Introduction

1.1 Introduction

The AC Servo amplifier SANMOTION R ADVANCED MODEL is a consolidated power supply, single-shaft type servo
amplifier consisting of eight (8) models according to capacity.

The servomotor corresponds to the Rotary Motor R series, Q-series over-2kW model, linear motor DS-series, DD-series,
DT series and DE series.

For motor encoder, rotary motor can use absolute encoder and incremental encoder, linear motor can use incremental
encoder. Furthermore, this system also corresponds to external incremental encoder for fully closed control system. Backup
batteries for motor encoder can be supplied via servo amplifier connector and installed in encoder cable.

Moreover, the connectors for EtherCAT communication, PC connection, encoder and monitor are equipped.

1) SANMOTION R ADVANCED MODEL features
(Differences from SANMOTION R)

B Reduced size

The integrated power connector uses a smaller connector for the motor encoder.
In addition, we intend to reduce the cubic volume by a maximum of 15% by miniaturizing the power circuit and save
19% of energy by adopting a new generation IPM.

Increased response time (High response speed control position)

We have shortened the positioning time to 1/2 the current use, which improves the throughput of the machine using a
high-response model following control and using model following vibration suppression control and feed forward
vibration suppression control simultaneously.

Furthermore, external disturbance suppression can be performed at the same time with parallel use of an external
disturbance observer, which creates the target value’s required response and the external disturbance suppression as
well as stabilizes the robust activity necessary to operate the servo realistically at a high level.

N ;

\ _Position command pulse
1 I i (200 KPPS/aiv

Setting time 50.8 ms

<

0

i 50ms
\‘\ . I} Black and 2 position (b) Feed-forward damping control
) _#Block and 2 positio

A ARV N il
of wepesi A .\‘-“\f\u/ 2NN N

+10um

50ms / div

(a) No damping control .
Setting time 19.8 ms

Noise reduction

Using “model following vibration control” and “feed forward vibration control” the entire machinery system vibration is
suppressed with an added bonus of cutbacks in energy expenditure.

Improved positioning resolution

The motor encoder resolution ability has increased and as a result positioning resolution has improved which increases
the processing accuracy of your equipment.
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Introduction

Improved Software Setup functions

Improvement of operation trace function, ability to measure

operational properties of the servo motor with virtually the same

operability of an oscilloscope, which increases measurement

efficiency of machinery properties. Additionally, the creation of a
multi-window display allows the operator to change parameters by
checking measurement data for servo tuning, allowing for improved

tuning efficiency.

Alarm display function

With the addition of “status display function at the time of alarm” and

“time-stamp function of alarm history” diagnosing the specific cause of an

alarm has become easier, improving maintenance.

Safe torque off function %
—>

By using hardware equipped with Safe Torque Off | Emergency
function that safely disables motor torque, Stop button
you can easily incorporate safety functions to the
machines.

Outputs

Feedback]
input

Safty unit




1. Preface Instruction Manual

1.2

Instruction Manual

This manual outlines the specifications, installation, wiring, operations, functions, maintenance, etc., of the AC servo
amplifier SANMOTION R ADVANCED MODEL as follows:

Contents

Chapter 1 Preface

Product outline, model number, names of components.

Chapter 2 Specifications

Detailed specifications for Servo Motor, Servo Amplifier and Motor Encoder.
Chapter 3 Installation

Explanation of installation procedure

Chapter 4 Wiring

lllustrations and explanations of wiring

Chapter 5 EtherCAT Interface

Explanation of EtherCAT Interface Overview

Chapter 6 EtherCAT Datalink

Explanation of EtherCAT Slave Controller (ESC)

Chapter 7 Object Dictionary

Explanation of EtherCAT Interface Object Dictionary

Chapter 8 Operations |

Discussion of operation sequence, test operations and parameters
Chapter 9 Adjustments

Explanation of auto tuning, manual servo tuning, etc.

Chapter 10 Digital Operator

Explanation of the LED display and the digital operator

Chapter 11 Maintenance

Explanation of troubleshooting when alarms occur and inspection
Chapter 12 Full-closed Control

Explanation of full-closed control and how to use it

Chapter 13 Linear motor

Explanation of how to use when linear motor connected.

Chapter 14 Safe Torque Off function

Explanation of safe torque off function and how to use it

Chapter 15 Selection

Explanation of selection method for the servo motor as well as regenerative resistance capacity
Chapter 16 Appendix (Materials)

Explanation of EtherCAT terminology, servo motor data sheets, dimensions and international standards

Precautions related to these Instructions

In order to fully understand the functions of this product, please read this instruction manual thoroughly before using the
product. After thoroughly reading the manual, keep it handy for reference.

Carefully and completely follow the safety instructions outlined in this manual.

Note that safety is not guaranteed for usage methods other than those specified in this manual or those methods intended for
the original product.

Permission is granted to reproduce or omit a portion of the attached figures (as abstracts) for use.

The contents of this manual may be modified without prior notice as revisions or additions are created regarding the usage
method of the product. Modifications are performed as per the revisions of this manual

Although the manufacturer has taken all possible measures to ensure the veracity of the contents of this manual, should you
notice any error or omission, please notify your local sales office or the head office of your findings.

Original text of this instruction manual is Japanese. Original text writing has priority if there is difference between original text
and the other language writing.
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System Configuration

1.3  System Configuration

B RS2[J01A/RS2[J03A/ RS2[J05A (Rotary motor)

TSR SANMOTION R ADVANCED MODEL

| with EtherCAT Interface

Molded case circuit
breaker (MCCB)
111

Used to protect power line.
Turns off the power supply when
overcurrent runs.

Noise filter

Installed to prevent incoming
noise from power line.

Turns on/off the power supply.
Place safety circuit.

Electromaanetic contactor

External regenerative

I

resistor
m-m . I
| |

Normally built-in regenerative resistor of servo amplifier is
used for operation. An external regenerative resistor is
used in case of insufficient capacity such as may be
caused by high frequency of use.

. Motor power

Brake power source

-

S s

Setup software

Parameter setting and
monitoring can be
performed by
communicating with PC.

EtherCAT

Cavimreani el

SANYO DENKI

Of:HAm;E
A€

General I/O connector to

= (1 [ﬂ connect homing, probing and
general signals.

m- Connected to

next amplifier

Host Unit

Motor encoder

- Safety unit, safety

Can be used for

Servo motor with brake

Servo motor

I us PLC.

Connects I/O signal of safety features to

safety devices such as safety unit, safety

PLC.
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1. Preface System Confiquration

BRS2[010A/RS2[J15A (Rotary motor)
Software Setup

Parameter setting and
TSR monitoring can be performed

s om by communicating with PC.
Molded case circuit breaker (MCCB) SANMOTION R ADVANCED MODEL

nna with EtherCAT Interface E

Used to protect power line.
Turns off the power when
overcurrent runs.
111
Noise filter
| IR |

i Sty
Installed to prevent incoming
noise from power line. -
(B CHARGE = [ [0

: DTrmm ] ﬂ]

]
General 1/O connector to

L} [
- ]:“ connect for homing, probing
— - .
] and general signals.
|}
] — .
Ll Connected to next amplifier
= = Electromagnetic contactor —-n- P
" n
. Turns on/offth_e power. Host Unit
= = Place safety circuit. ;
¥ =D ) -
= = External — ! !
= = regenerative resistor - - l.
T [To0] ,
. -
" n

(Builtin
regenerative resistor]
Shot-circuits RB4-RB1.

[External regenerative resistor] Motor encoder

Remove short bar RB4-RB1,
Connect the register to RB1-RB2.

Motor power

Power for brake
Safety unit, safety
PLC.

4&-:/ EEEEEEER

Used for servo motor with
brake.

Servo motor

Connects I/O signal of safety features to
safety devices such as safety unit, safety
PLC.
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System Confiquration

BRS2[J30A (Rotary motor)

SANMOTION R ADVANCED MODEL

TSR
" =B =
Molded case circuit breaker (MCCB)
Used to protect power line.
Turns off the power when overcurrent runs.
[ |
Noise filter
Installed to prevent incoming noise from
power line.
1
©
: S O -. e powe *
e O dagne 0] d O
O e 0] ne ee
e d egenera ere O
Ootlor po e
@

+ 2

S
=

S | ||

.l
Used for servo motor with H
brake.

Servo motor

with EtherCAT Interface

Parameter setting and monitoring can be
performed by communicating with PC.

Software Setup

|
General I/O connector for
homing, probing and general
signals.

s Connected to next amplifier

Host Unit

E\i

Safety device
Safety PLC, etc.

Motor Encoder

Connect I/O signals of safe-torque-off function
to safety devices such as safety PLC.
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BRS2[0##A (Linear motor)

This system configuration is for RS2[110A.
Refer to section 13 Linear motor, system configuration diagram for the other system configuration.

SANMOTION R ADVANCED MODEL Parameter setting and monitoring can be
with EtherCAT Interface performed by communicating with PC.
TSR Setup software

I I I Molded case circuit breaker (MCCB)
Used to protect power line. E

Turns off the power when overcurrent runs.

l | I Noise filter

Installed to prevent
incoming noise from
power line.

General input/output connector
for homing, probing and general

([ CHARGE
signals.

Electromagnetic contactor

I — !
I (
— ,. Connected to next amplifier

Turns on/off the power. .
. Host unit ! |'
= 1 il |

Place safety circuit.
-——-

External regenerative
resistor
[Built-in]
Short circuit between
RB4-RB1.

[External]

Remove short bar between
RB4-RB1, and connect resistors
between RB1-RB2.

Safety device

Linear Safety PLC etc.

Motor power

Hall effect sensor

Torque Off function to safety devices

such as Safety PLC.

Linear sensor

Connect input / output signals of Safe
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EMRS200##A (DC48V/24V)

SANMOTION R ADVANCED MODEL

Setup software
Power supply with EtherCAT Interface

Parameter setting and
monitoring can be performed

ON R by communicating with PC.
I EtherCAT. ™
Confoemance tested
I I . SANYO DENKI

DC power supply
DC48V/24V

DC power supply
DC24V

| [ood]

o Oy

5 |
— I
E .| General input/output

[ﬂ connector for homing,
probing and general signals.

External

regenerative resistor — —— B
Em. Connected to next amplifier
Normally built-in regenerative resistor of servo amplifier is

used for operation. An external regenerative resistor is
used in case of insufficient capacity such as may be
caused by high frequency of use.

Host unit

B T e § |

I—ll-'u-

|

Motor encoder

Power for brake

- Safety device
Used for servo motor b Safety PLC etc.
with brake. (L]
-m
gn
:

Connect input / output signals of Safe
Torque Off function to safety devices such
as Safety PLC.
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Model number structure

1.4
1)

Model number structure

Rotary motor model number (R series)

IAAllosllozol@E 0] [M] [A]

; Note 1)
Maximum rotational Code Reducer Re?;t?:ct)lon
velocity A Planet gear 1/3
Servo Motor type S--++1,000min"* B 15
1-+-Low Inertia B--++2,000min" C 1/9
2- - -Medium Inertia R:--+2,500min” 1 D 1/15
. . L---- 4 min-
5- - -Medium Inertia Heee ?3%%%:\1 i,goo g BT 11//255
D- - -+4,500 / 5,000min’" T | Planetgear 1711
Volt F---+6,000min" U 1721
oltage v 1/33
AA---200V AC
EA---100V AC Holding brake
GA--- 48V DC X--+No brake
FA--+ 24V DC B- - -With brake (90V DC)
C- - -With brake (24V DC)
I
Flange dimensions Additional specification identification
04------ 40mm Rated output  Note 2) M- - - CE mark + UL supported
06------ 60mm 003---30W  020---200W  120---1.2kW 0- - -With decelerator and no standard
005---50W  040---400W  200---2KW certificates  Note 1)
08:reee 80mm 008---80W  050---500W/550W  500- - -5kW
B8 86mm 010---100W 075---750W
12----- 120mm Specification identification
13e--- 130mm — 00- - -Standard Note 1)
18----- 180mm
22 220mm Encoder type  Note 3)
H- - -Single-turn absolute encoder (PA035S)

P - - -Battery backup absolute encoder (PA035C)
R- - - Battery-less absolute encoder (HA035)
S- - -Wire-saving incremental encoder (PP031H, PP062)

Note 1) Applicable to the model whose flange size is 86mm or less.
Note 2) Alphabet is added to indication of the model whose flange size

is 20mm only.

Note 3) For the Encoder type, flange size 14mm sq. has just "H", and

M Motor Encoder Model Number

€ Absolute Encoder

flange size 20mm sq. has just "C".

Model type

Resolution within 1

Resolution within

Name

Transmission system

rotation multiple rotations

Half-duplex

PA035S 131072 (17bit) - Single-turn absolute encoder asynchronous
2.5Mbps (standard)
Half-duplex

PA035C 131072 (17bit) 65,536(16bit) Battery backup absolute encoder asynchronous
2.5Mbps (standard)
Half-duplex

RAO035C 131072 (17bit) 65,536(16bit) Battery-less absolute encoder asynchronous
2.5Mbps (standard)
Half-duplex

HA035 131,072(17bit) 65,536 (16bit) Battery-less absolute encoder asynchronous

2.5Mbps (standard)

€ Incremental Encoder

Standard

Applicable range

Model type No. of divisions (No. of pulses) No. of divisions, No. of (pulses) Name
PP031H . )
8192-20000-32768-40000 Wire-saving
PPPPO(?G12T 8000(2000P/R) (2048-5000-8192-10000P/R) incremental encoder

*

Please contact us for combinations with servo motor.

1-9
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Model number structure

2) Rotary motor model number (Q-series)

Q 1 A A 10 2 00 D C P 00 E
] J J
Q-series Maximum rotational velocity
S----1,000min™
M- ---1,500min""'
Servo motor type B +2,000min"
e .|
1---Low-inertia \ 2,000m|'n_1
2---Mid- inertia R----2,500min _ Additional spec identification
4---Low-inertia H----3,000 / 3,500min"" E---CE mark-compliant
(Large capacity) L----3,000min™’ U- - -UL mark-compliant
D----4,500/ 5,000min* M- - -CE+UL mark-compliant

Power voltage
AA---200V AC
Flange size

10----- 100mm
12----- 120mm
13----- 130mm
18-+ 180mm
22: - 220mm

Holding brake
X---No brake
B- - -With brake (90V DC)
C---With brake (24V DC)

Specification identification

00- - -Standard

Encoder type

S- - -Wire-saving incremental encoder (PP062)
H- - -Single-turn absolute encoder (PA035S)

P- - -Battery backup absolute encoder (PA035C)
W- - -Battery-less absolute encoder (RA035C)

Rate output

200 2.0kwW 400 4.0kW 700 7kW
250 2.5kW 450 4.5kW 750 7.5kW
300 3.0kw 500 5.50W 11K 11kW
350 3.5kW 550 5.5kW 15K  15kW
B Motor encoder
€@ Absolute encoder
Model Resolutlor) within 1 Rejsolutlon n Name Transmission method
rotation. multiple rotation
. _ . Half-duplex asynchronous
PAO035S 131,072(17bit) Single-turn absolute encoder type, 2.5Mbps (standard)
. . Battery backup absolute Half-duplex asynchronous
PA035C 131,072(17bit) 65,536 (16bit) encoder type, 2.5Mbps (standard)
. . Half-duplex asynchronous
RAO035C 131,072(17bit) 65,536 (16bit) Battery-less absolute encoder type, 2.5Mbps (standard)
4 Incremental encoder
Standard Applicable range
Model type Division number (pulse number) No. of divisions, N (o. of pulses) Name
8192-20000-32768-40000-
Eﬁggw 8000(2000P/R) 80000-100000 Wire-saving incremental
PP062 (2048-5000-8192-10000- encoder
20000-25000P/R)

*

Please contact us for motor combination.
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Model number structure

3) Linear motor model number (DS, DD-series)

B Coil model number

DS 030 C 1 N2 E Cc 1 00
|
Series Cable length Specification
DS---=- 1---300mm identification
Flat type, with core 2...600mm 00---Standard
DD---- 3---1000mm
Twin type, with core
Thermal specification
A e No thermal
C v With thermal
Magnet width
030----- 30mm
050----- 50mm Hall effect sensor specification
075----- 75mm E - Line driver (standard spec)
100--- - - 100mm B -ee-- Open collector
150- -+ --150mm A oo No
Cooling option
Type N2 e Natural cooling
C---Coil Y2, Y4 cen-- Water cooling
Coil length
Flat type, with core (DS) Twin type, with core (DD)
1 200mm 226mm
2 376mm 402mm
3 552mm 578mm
4 - 754mm
B Magnet rail model number
DS 030 M 512 A 00
Series |
DS----- Cover Specification identification
Flat type, with core. A e No cover 00 ---- DS-standard
DD-=-- B e With cover 02 ---- DD-standard
Twin type, with core.
Magnet rail length
064---- 64mm
- 128---- 128mm
Magnet width T 256---+ 256mm
030-----30mm ype . 512---- 512mm
050----- 50mm M- - -Magnet rail
075----- 75mm
100----- 100mm
150----- 150mm
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Model number structure

4) Linear Motor Model Number (DS/DD series, Small type)

B Coil model number

DS | 045 | C | C1 A N E 1 00
|
Series Cable length Specification
DS::--- 1---300mm identification
Flat type, with core 2++-600mm 00- - -Standard
DD==--
Twin type, with core
Thermal specification
A e No thermal
Hall effect sensor specification
Magnet width E - Line driver (standard spec)
045----- 45mm A s No
(DS/DD type, coll
length B4only)
035----- 35mm - e
(DD type, coil length Winding specification o
C2only) N ---=r Standard winding
Voltage
Type A e 200V AC
C---Coll
Coil length
Flat type, with core (DS) Twin type, with core (DD)
C1 | 130mm -
B4 | - 349mm
c2 |- 253mm
B Magnet rail model number
DS {045 | M [C512 | A 00
Series |
DS--:-- Cover Specification identification
Flat type, with core A e 00 - Standard
DD==-- B ::-=-
Twin type, with core
Magnet rail length
DS type
C064---- 64mm C128---- 128mm C256---- 256mm
C288---288mm  C512---512mm
Magnet width DD type
045+ - - 45mm B064---- 64mm B128---- 128mm B256---- 256mm
035----- 35mm B512-++512mm
Type
M- - -Magnet rail




1. Preface

Model number structure

5) Linear Motor Model Number (DT series)

B Coil model number

DT [030 | C | D1 E A 1 00
I
Series Cable length Specification
DT---+- 1---300mm identification
Center magnet type 2+--600mm 00- - -Standard
Thermal specification
Ao No thermal
Hall effect sensor specification
E ----- Line driver (standard spec)
Magnet width Ao No
030----- 30mm
Winding specification
N ---x- Standard winding
Voltage
Type Ao 200V AC
C---Coll
Coil length
D1++--145mm
B Magnet rail model number
DT | 030 | M 512 A 00
Series |
DT---- Cover Specification identification
Center magnet type A e No cover 00 ---- Standard
B -r--- With cover
Magnet rail length
128---:128mm
256----256mm
288---288mm
512-+-512mm
Magnet width
030----- 30mm
Type
M- - -Magnet rail

*  Refer the section 13.5 for DE series motor.
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6) Servo Amplifier Model Number
[ Rs2 | [A] [o1] [A] [2] [H] [A] [5]
RS2 Series Option 2
Safe-torque-off Versatile /10
Yes Input x 6

InFXJ_t_Y?Lt‘?:%%OV 5 (With delay circuit) Output x 2

E----AC100V

K----DC48V

J----DC24V
Servo Amplifier size Servo Motor type -
01--- 15A A---Rotary motor Option 1
02--- 25A ---Linear motor A- - - -With built-in regenerative
03--- 30A - - -Direct drive motor resistance/ with DB resistance
04--- 40A —| L----Without built-in regenerative
05--- 50A resistance/ with DB resistance
10---100A
15-+--150A Interface type
30---300A H- - - -EtherCAT Interface(High-speed communication)
H25A and 40A are only
for input voltage
DC48/24V type. Motor encoder type (Rotary motor)

EN1: Motor encoder ENZ2: External incremental encoder

2 Absolute encoder

Incremental encoder

Incremental encoder

Incremental encoder

Motor encoder type (Liner motor)
EN1: Linear encoder EN2: Hall effect sensor
A Incremental encoder Line driver
B Incremental encoder Open collector

B If you use servo amplifier for fully closed system, the motor encoder type is"2” or “A.”
Please identify applicable motor model number you use.

B If you use absolute encoder for semi-closed system, please use motor encoder type "2".
The motor encoder type "2", when used its external encoder as motor encoder, can be used
also as incremental encoder for semi-closed system.

amplifier and servo motor are necessary.

See chapter 13 for Safe Torque Off function.

Setup values for the servo amplifier are (default values) at the time of shipment from our factory.
Adjustments for system parameters according to your equipment specifications as well as for combination of servo

Make certain to follow the appropriate set-up procedure to operate your system by referring to the following pages.



1. Preface Servo Amplifier part names

1.5 Part Names

i —
1) Servo Amplifier ! | Open front cover.

B RS2*01/RS2*03/RS2005

Connector for analog monitor

CN3: Model NO. on plug side
Connector : DF11—4DS—2C
Contact  : DF11—2428SCA
(Products of Hirose Electric)

- Digital Operator operation keys

«aaannnenns ROtary switch for station alias
address

R For setup software

PC: Side plug model
| MUF-PK8K-X

5-digit 7-segment LED s,

F o (J.S.T Mfg. Co., Ltd.)
Control power status LED e ! cEnﬂJE-r-mn' *
(POWER - Blue) BT A SANYO DENKI

General input/output connector

CN2 : Side plug model

| Plug:HDR-E26MSG1+

o Shellkit: HDR-E26LPH

(Honda Tsushin Kogyo Co. Ltd)

Main circuit power LED
(Red-CHARGE)

Main circuit power input
Control power input
Regenerative

resistor connector sEmmmmmmane

EtherCAT Status LED (from upside)

OUT Link / Act LED (Green)
RUN indicator LED (Green)

IN Link / Act LED (Green)

CNA: Side pl del
e plig moce Error indicator LED (Red)

MSTBT2.5/ 8-STF-5.08LUB
(Phoenix Contact)

Connector for next slave amplifier
(OUT) [“EtherCAT OUT" port]

Connector for host unit
input/output signals
(IN) [“EtherCAT IN“ port]

IN, OUT: Side plug model

Servo motor connector e

- RJ—45 CAT5e
CNB: Side plug model

MSTBT2.5/3-STF-5.08

(Phoenix Contact) —— Safe torque Off input/output connector and
"=~ sensor backup battery input
CN1 : Side plug model
' 2013595—3
'0.. (Tyco Electronics Japan G.K.)
.0
Protective snssnsnsnnnnnnnnannnnnilll .’.

".‘ Connector (EN2) for fully closed
* control, Hall effect sensor signal

ground terminal

**+ Connector for encoder signal (EN1)

EN1 EN2: Side plug model
Plug : 36210-0100PL

Shell kit : 36310-3200-008
(3M Japan Ltd.)
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B RS2010/RS2015

} T
|
Open front cover/
Connector for analog monitor
CN3: Model NO. on plug side "'~....
Connector: DF11—4DS—2C HEe e

Contact : DF11—2428SCA
(Products of Hirose Electric)

------

Main circuit power LED
(Red-CHARGE)

_____
wss

Main circuit power input = =s===-

Regenerative
resistor connected .,,

.
.

Servo motor connected

.
e,
L

Protective @ ______
ground terminal

Control power input connector — =««eessearseamaas

CNA: Model number on plug side
MSTBT2.5/2-STF-5.08
(Product of PHOENIX CONTACT)

Digital Operator operation keys

. Rotary switch for station alias address

For setup software
*

PC : Side plug model
MUF-PK8K-X
(J.S.T Mfg. Co., Ltd.)

General input/output connector

CN2 : Side plug model
Plug:HDR-E26MSG1+

Shellkit: HDR-E26LPH

(Honda Tsushin Kogyo Co. Ltd)

--...,,_.. Connector for next slave amplifier
* (OUT) [“EtherCAT OUT” port]

Connector for host unit
input/output signals
(IN) [“EtherCAT IN* port]

IN, OUT : Side plug model
RJ—45 CAT5e

* -, Safe torque Off input/output
* connector and sensor backup
battery input

CN1 : Side plug model
2013595—3
(Tyco Electronics Japan G.K.)

%, Connector (EN2) for fully closed
control, Hall effect sensor signal

* Connector for encoder signal (EN1)

EN1 EN2: Side plug model
Plug : 36210-0100PL

Shell kit : 36310-3200-008
(3M Japan Ltd.)
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B RS2030

T

|

Open front co er./
e ' .. Digital Operator operation keys
Connector for analog monitor ...,
el . . ) .
.m.l OXO; ..==* Rotary switch for station alias address

CN3: Model NO. on plug side =

Connector : DF11—4DS—2C
Contact  :DF11—2428SCA g
(Products of Hirose Electric)

S-dlglt 7'Segment LED --------------------------- - For Setup SOftware

«+ ([ cHarGE )
Main circuit power LED (Red-CHARGE) RS PC : Side plug model
* MUF-PK8K-X
(J.S.T Mfg. Co., Ltd.)

Control power status LED (POWER - Blue)

Main circuit input ot General input/output connector
ain circuit power inpu J Y .

CN2 : Side plug model
Plug:HDR-E26MSG1+

Shellkit: HDR-E26LPH

(Honda Tsushin Kogyo Co. Ltd)

Connector for next slave amplifier
(OUT) [“EtherCAT OUT” port]

‘e

Control power input connector

CNA: Model number on plug side + Connector for host unit
MSTBT2.5/2-STF-5.08 =0 i t/output si |
(Product of PHOENIX Inpuoutput signa's

CONTACT) e (IN) [“EtherCAT IN“ port]

Regenerative resistor o IN, OUT: Side plug model
connected RJ—45 CAT5e

Protective AN
around terminal .

Servo motor '« Safe torque Off input/output
connected “*+s., connector and sensor backup
- battery input

CN1 : Side plug model
2013595—3
(Tyco Electronics Japan G.K.)

. Connector (EN2) for fully closed
control, Hall effect sensor signal

sssssssnnnnnnns  Connector for encoder signal (EN1)

EN1 EN2: Side plug model
Plug : 36210-0100PL

Shell kit : 36310-3200-008
(3M Japan Ltd.)
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ERS20O0##A (DC48V/24V)

Connector for analog monitor

*
G
‘e

CN3: Model NO. on plug side
Connector : DF11—4DS—2C
Contact  : DF11—2428SCA
(Products of Hirose Electric)

“,
]
.
L]
.
L]
]
LS
“,

5-digit 7-segment LED

Control power status LED ---“"'
(POWER - Blue)

Main circuit power LED
(Red-CHARGE)

Main circuit power input
Control power input
Regenerative

resistor connector

CNA: Side plug model
MSTBT2.5/ 6-STF-5.08
(Phoenix Contact)

Servo motor connector

CNB: Side plug model
MSTBT2.5/ 3-STF-5.08
(Phoenix Contact)

Protective
ground terminal

Open front cover.

Digital Operator operation keys

«aannnnanss ROtary switch for station alias
address

For setup software

PC : Side plug model
. | MUF-PK8K-X
EtherCAT. ™ » | (J.S.T Mfg. Co., Ltd.)

Confarmancs e

SANYO DENKI O

K4 General input/output connector

CN2 : Side plug model
R Plug:HDR-E26MSG1+
o Shell kit: HDR-E26LPH
K (Honda Tsushin Kogyo Co. Ltd)

EtherCAT Status LED (from upside)

.| OUT Link / Act LED (Green)
R RUN indicator LED (Green)

Ky IN Link / Act LED (Green)

K3 Error indicator LED (Red)

Connector for next slave amplifier
(OUT) [“EtherCAT OUT” port]

Connector for host unit
input/output signals
(IN) [“EtherCAT IN“ port]

IN, OUT: Side plug model
RJ-45 CAT5e

Safe Torque Off input/output
connector and sensor backup
battery input

CN1 : Side plug model
2013595-3
. (Tyco Electronics Japan G.K.)

‘e

2 Connector (EN2) for fully closed
‘., control, Hall effect sensor signal

*+ Connector for encoder signal (EN1)

EN1 EN2: Side plug model
Plug : 36210-0100PL

Shell kit : 36310-3200-008
(3M Japan Ltd.)




1. Preface Rotary motor part names

2) Rotary motor

B Lead wire type

R1GA04000ATOO Frame Brake
R1GA06000AOO
Encoder
Shaft  cer——
[
Flange H %}
Power cable for servo motor  Cable for brake Cable for encoder
B Lead wire type
R20O0A04000A0OO Frame Brake Encoder
R20A06000A0OO . . .
R200A08000ADOO | ! !
R20OAB8O OO AOO 1 1 1
R2OA10000A0OO T T 1
i 1 | HT
Shaft == =—==—= - i - - - - -
|
o _E
1 —
| _ _
Flange
Q w |
N
N
\
N
\
Power cable for servo motor Cable for brake Cable for encoder



1. Preface

Rotary motor part names

B Lead wire type

R2GAD1000AOO
R2GA02DOOAOC

B Connector Type

R1AA18000A0
R2AA13000A0¢
R2AA22000A0¢
Q1AA10000A0C
Q1AA12000A0<C
Q1AA13000A0¢
Q1AA18000A0C
Q2AA10000A0¢
Q2AA13000A0<C
Q2AA18000A0C
Q2AA22000A0¢
Q4AA18000A0O

Shaft —_—— -

Flange Frame Encoder
\{
P ’
7
7
7’
7
7
7
7
7
7
Power cable for servo motor
Frame Encoder
1 1
u 1
1 I —
|-
Flange 1

|
Encoder connector

-

Servo motor power connector

1-20
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1. Preface

3) Linear motor

Bl Flat type with core
DS0300AOO
DS0500A 00O
DS0750A00
DS1000A QOO
DS1500AQ00
DS0450A00

Shock absorber

Cable-veyor
Stage

Linear motor
Caoll

Linear motor

Linear motor part names

(Magnet rail)

B Twin type with core
DD0300AOQO
DD0500AQO
DD0750A00
DD04500AQ0O
DD03500AQ0

Dummy magnet rail

Linear motor

Linear motor

(Coil)
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1. Preface Combination motor list

1.6 Combination

1) Combination motor list
B Refer "Motor Code (0x20FE)" in "chapter 7 Object Dictionary".

2) Combination encoder list

B Encoder division number

Combination amplifier Combination amplifier
model number Combination amplifier model number
RS2#HA2H model number RS2##HA2H gg‘fgigg;%dﬁ
RS2#HAAH# RS2##H#A2H# RS2##H#AAH# ' ’
RS2###ABH# RS2###ABH#

Incremental encoder Absolute encoder Linear scale encoder Code
500 P/R 2,048 FMT S5um (200P/mm) 0x0000
512 PIR 4,096 FMT 2.5um (400P/mm) 0x0001

1,000 P/R 8,192 FMT 2um (500P/mm) 0x0002
1,024 P/IR 16,384 FMT 1.25um (800P/mm) 0x0003
1,500 P/R 32,768 FMT 1um (1,000P/mm) 0x0004
2,000 P/IR 65,536 FMT 0.5um (2,000P/mm) 0x0005
2,048 P/IR 131,072 FMT 0.25um (4,000P/mm) 0x0006
2,500 P/R 262,144 FMT 0.125um (8,000P/mm) 0x0007
3,000 P/R 524,288 FMT 0.1um (10,000P/mm) 0x0008
4,000 P/R 1,048,576 FMT 0.05um (20,000P/mm) 0x0009
4,096 P/R - - 0x000A
5,000 P/R - - 0x000B
6,000 P/R - - 0x000C
8,192 P/IR - - 0x000D
16,384 P/IR - - 0x000E
32,768 P/R - - 0x000F
10,000 P/R - - 0x0010
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1. Preface

Combination motor list

B Encoder type (Rotary motor)

Encoder Amplifier M |
code L _— model otor mode .
) Combination encoder Specification number Remarks (Description)
oD: number Encoder type
0x20FE,2 Encoder type yP
0x0000 !ncremgnte}l encoder 4 pairs 2. A s Set when motor encoder is wire-saving
(Wire-saving incremental) incremental encoder.
0x0101 2.5MHz Encoder for incremental system, which is
Asynchronous encoder Without multi turn output 2 H serial-output only within rotation, set to use
0%0201 (Incremental system) 4.0MHz in the same way as incremental encoder.
Without multi turn output * Use the position at power-on as zero.
0x0301 2.5MHz Encoder normally used in absolute system,
Optical With multi turn output 9 P R set to use in incremental system.
0X0401 asynchronous encoder 4.0MHz ' No backup lithium battery cell is needed to
With multi turn output connect.
0x0501 2.5MHz Encod Il d in absolut t
Revolver type With multi turn output neoder normaly used In absolute system,
2 W set to use in incremental system.
asynchronous encoder 4.0MHz . ”
0x0601 . . Use the position at power-on as zero.
With multi turn output
0x0300 2.5MHz Set to use in absolute system.
Optical With multi turn output This is multiple rotation backup system. For
2 P,R "y .
0x0400 asynchronous encoder 4.0MHz encoder ’pre P,_I|th|um battery connection
With multi turn output to motor is required.
0x0500 2.5MHz Set to use in absolute system.
Revolver type With multi turn output Multiple rotations is mechanical backup
2 W .
0%0600 asynchronous encoder 4.0MHz system, no battery cell is needed to
With multi turn output connect.
B Encoder type (Linear scale encoder Hall effect sensor)
Encoder code Linear scale encoder eI:fglclzt CS-normalization moggﬂﬁlr%er Remarks (Description)
OD: 0x20FE, 2 (Incremental) (CS-reset method) P
sensor Encoder type
Hall effect sensor A B Set to perform CS-normalization with phase U
0x0800 Phase A, B, 2 ves Phase U Note1) signal of Hall effect sensor.
0x0810 Phase A, B, Z Yes Incremental A B Set to perform CS-normalization with phase Z of
Phase Z Note1) linear scale encoder.
AB On powering-on Hall effect sensor performs
0x0820 Phase A, B, Z Yes No N t 1 CS-normalization, but set when CS-normalization
ote1) not performed.
System using Hall effect sensor.
Incremental encoder Incremental Set to perform CS-normalization by CS-output of
0x0830 : o Yes 2,A,B ; -
(Wire-saving incremental) Phase Z wire-saving incremental sensor and phase Z, at
power-on.
Incremental encoder System using Hall effect sensor.
0x0840 : Cs Yes No 2,AB Set to perform CS-normalization by CS-output of
(Wire-saving incremental) ) S
wire-saving incremental sensor at power-on.
No Software setting 2 A B System not using Hall effect sensor.
0x0850 Phase A, B, Z (Magnetic pole N t'2 Set to perform magnetic pole position estimation
position estimation) ote2) process.
No Software setting 2,AB System not using Hall effect sensor.
0x0860 Phase A, B, 2 (Forced setting) Note2) Set when CS-normalization not performed.

Note 1) When specification for Hall effect sensor output is for line driver, select encoder type “A” of amplifier model number.
When specification for Hall effect sensor output is for open collector, select encoder type “B of amplifier model number.
Note 2) Both encoder type “A” and “B” can be used, however, select amplifier “2” when Hall effect sensor not used.
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2.Specifications

Servo motor

2.1
1)

Servo Motor

General Specifications
Series name R1, R2, R5, Q1, Q2, Q4
Time rating Continuous
Heat resistant class Type F
Voltage/Dielectric strength AC1500V 1 minute

Insulation resistance

DC500V, greater than 10MQ

Protection method

Fully closed, Auto cooling

Motor flange angle: 86 or less: IP67
Motor flange angle: 130 or over: IP65
However, except for axial penetration part and

cable tip part

Motor flange angle: 86 or less: No oil seal

Oil Sealing (Optionally available)

Motor flange angle: 130 or over: With oil seal
Ambient temperature 0to +40°C
Storage temperature -20 to +65°C

Ambient humidity

20 to 90% (without condensation)

Vibration classification

V15

Coating color

Munsell N1.5 equivalent

Excitation method

Permanent magnet type

Installation method

Flange mount

Exterior Dimensions / Specifications / Mass

Refer to [Servo Motor Dimension (Section 16)]
Refer to [Servo Motor Data Sheet (Section 16)]

Mechanical Specifications / Mechanical Strength / Working Accuracy

B Vibration Resistance

Install the servo motor horizontally (shown in the figure below), so when vibration occurs in any of three (3)
directions (up/down, backward/forward, left/right) the motor will withstand vibration acceleration up to

24.5m/s?.

<4— Forward/backward —» “7

Horizontal direction

M Vibration Classification

Up/Down

|

Left/Right

| I

The vibration classification of the servo motor is V15 or less at maximum rotation speed for a single servo
motor unit and is measured as indicated in the figure below.

Vibration measurement position

|

-l

4
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2.Specifications Servo motor

B Shock Resistance
Install the shaft of servo motor in a horizontal direction (shown in the figure below). This shaft should
withstand shock acceleration up to 98m/s? (when shock is applied in an upward/downward direction) for
two (2) times. However, since a precision motor encoder is fixed to the counter-load side of the flange, any
shock applied to the shaft may cause damage to the motor encoder. Therefore, try to avoid shock to the
shaft under any circumstances.

Up/Down

!

<€4— Horizontal direction —» ‘L

B Mechanical Strength
The axis strength of the servo motor can withstand instantaneous maximum torque.

B Working Accuracy
The following table shows the accuracy and precision of the servo motor output shaft
(Total Indicator Reading) of the parts surrounding the shaft.

ltems T.I.R. Reference Figure
Vibration of output shaft terminal: 0.02
a 0.03 (220) P 1
Eccentricity of external diameter 0.06 (below 80) a
of flange on output shaft M: 8 0.08 (above 100)
0.07 (below 86)

Perpendicularity of flange face to 0.08 (130-180) M

output shaft M: y
0.10 (220) v —

* Values in ( ) are the motor flange angle.

4) Oil Seal Type

S-Type oil seal (as shown in the table below) is fixed to the output shaft of the servo motor.
This oil seal is produced by NOK Corporation.

Servo Motor Model Oil Seal Type
R1AA180000 Standard: S-Type
Standard: N/A
R1GA040 00O/ R1GA06OO0ONO Optional: G-Type
Standard: N/A
Optional: G-Type
Standard: N/A
Optional: S-Type

R20A040000

R20A060O00O/R2OA080000O

R20OA130000 Standard: Double lip-type
R20A220000 Standard: Double lip-type
Q10A100000 Standard: S-Type
Q10A120000/Q10A130000 | Standard: S-Type
Q10O0A180000 Standard: S-Type
Q20A130000 Standard: S-Type
Q20A180000 Standard: S-Type
Q20A220000 Standard: S-Type
Q40A180000 Standard: S-Type
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2.Specifications Servo motor

5) Holding Brake
An optional Holding Brake is available for the servo motor. Since the primary use of this brake is for holding, it
should never be used for braking, except in emergency situations.
Turn the brake excitation On or Off using the “holding brake timing signal output”. When using this signal, set
the command for brake release time to Omin™' for the servo amplifier.
To externally control the holding brake, a response time (as in the table below) is required.
When using a motor with the brake, determine a time sequence that accounts for this delay.

Servo motor model number Static friction torque | Release time Braking delay time ms
N-m ms Varistor Diode
R1AA18550H 54.9
R1AA18750L ) 300 140 400
R1AA1811KR 75
R1 R1AA1815KB 120 60 600
R1GA04005 0.32
R1GA04010 0.32 25 15 100
R1GA06020 1.37 30 20 120
R2AA04003F 0.32
R2AA04005F 0.32 25 15 100
R2AA04010F 0.32
R2AA06010F 0.36
R2AA0B020F 1.37 30 20 120
R2AA08020F 2.55 40 20 200
R2AA060400 1.37 30 20 120
R2AA08040F 2.55
R2AA08075F 2.55 40 20 200
R2AAB8100F 3.92 40 20 200
R2AA10100F 3.92 40 20 200
R2AA130500 3.50 40 30 120
R2AA131200 9.0 100 30 130
R2AA131800 9 100 30 130
R2AA132000 12.0
R2AA18350L 2 100 30 140
R2AA18450H 32
R2AA1855001 42 150 40 250
R2AA18750H 54.9
R2 R2AA22500L 42 150 60 250
R2EA04003F 0.32
R2EA04005F 0.32 25 15 100
R2EA04008F 0.32
R2EA06010F 0.36
R2EA0B020F 1.37 30 20 120
R2GA04003F 0.32
R2GA04005F 0.32 25 15 100
R2GA04008D 0.32
R2GA06010D 0.36
R2GA06020D 1.37 30 20 120
R2GA04003F 0.32
R2FA04003F )
R2GA04005F
R2FA04005D 0.32 25 15 100
R2GA04008D 0.32
R2FA04006R )
R2GA06010D 0.36
R2FA06007R ) 30 20 120
R2GA06020D 137
R2FA06008A )
R5AA06020H 1.37 30 20 120
R5AA06020F 1.37 30 20 120
R5 R5AA06040H 1.37 30 20 120
R5AA06040F 1.37 30 20 120
R5AA08075D 2.55 40 20 200
R5AA06075F 2.55 40 20 200

* For specifications on other motor, please contact us.
* For flange size 14 and 20 sq. motor, holding brake cannot equipped.
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2.Specifications

Servo motor

Servo motor model Static friction torque R?ilrizse Braking delay time ms
number N-m ms Varistor Diode
Q1AA10200D 7.84 100 30 140
Q1AA10250D 9.80 100 30 140
Q1AA12200D 7.84 100 30 140
Q1 —G1AAT54005 56 - > -
Q1AA13500D 19.6 120 50 150
Q1AA18450M 32.0 150 40 250
Q1AA18750H 54.9 300 140 400
Q2AA13200H 12.0 100 30 140
Q2AA18200H 12.0 100 30 140
Q2AA18350H 32.0 120 40 150
Q2AA18450H 32.0 150 40 250
Q2AA18550H
Q2 Q2AAT8750L 54.9 300 140 400
Q2AA22550B 90.0 300 140 400
Q2AA22700S
Q2AA2211KV 90.0 300 140 400
Q2AA2215KV

* For specifications on other motor, please contact us.
* For flange size 14 and 20 sq. motor, holding brake cannot equipped.

B Brake operating time is measured in the following circuit:
@ Varistor used circuit

100VAC$ P —
60Hz T | i
Ebc ‘V

€ Diode used circuit

100VAC<1E e
60Hz T |
— |
o o 5

Exciting

voltage — _$_ Eoc
Exciting N jz Ib \1
current 100% § | i 100%

X i N
Holding &\ m\
torque s s

Brake release time Braking delay time

* Brake release time and Braking delay time refers to those times mentioned in the above table.
The Brake release time is the same for both the varistor and diode.
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2.Specifications

Servo motor

6) Degree of decrease rating for RLILIA Motor, with Oil Seal and Brake

In terms of servomotors with oil-seal and/or brake, the following de-rating ratios have to be applied to the
torque characteristic in the continuous speed range.

Oil seal Without oil seal With oil seal
Brake
Without brake - Degree of decrease rating 2
With brake Degree of decrease rating 1 Degree of decrease rating 2
Condition Degree Of.
decrease rating
Brake QOil seal R1GA04005 R1GA04010
No No ) -
Yes No
No Yes o 80%
Yes Yes 90%
R2AA04005F R2AA04010F R2AA06040F R2AA08075F | R2[JA04005F
Degree of ) o o _ _
decrease rating 1 90% 90%
Degree of 90% 85% 80% 90% 90%
decrease rating 2
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2.Specifications

Motor Encoder

2.2 Motor Encoder

1) Absolute Encoder Specifications
B Single-turn absolute Encoder for Incremental System

Model Resolution Mult_lple Synchronization Transmission Baud rate
rotations method method
PAO035S 131,072 .d'V'Slon None Asynchronous Half duplgx sgrlal 2.5Mbps
(17bits) communication
Model number example: R2-series, square type: 40mm, 200W-model
R2AA04020FCHO00
B Battery Backup Absolute Encoder
Model Resolution Mult_lple Synchronization Transmission Baud rate
rotations method method
131,072 division | 55536 (16bit) | Asynchronous | it duplexserial ) gy
(17bits) communication
PA035C 131,072 division Half duplex serial
(17bits) 65536 (16bit) | Asynchronous communication 4.0Mbps
Model number example: R2-series, square type: 40mm, 200W-model
R2AA04020FCPO00
B Battery-less Absolute Encoder
Model Resolution Mult_lple Synchronization Transmission Baud rate
rotations method method
Raozsc | 131.072dvision | gepag 46pity | Asynchronous | alf duplexserial |, g
(17bits) communication
131 ’(()1772bﬂg/)'5'°n Asynchronous Hcac:]:ndrﬁﬂﬁ)éasj[?or':l 2.5Mbps
HA035 L 65,536 (16bit) -
1,048,578 division Half duplex serial
. Asynchronous o 4.0Mbps
(20bits) communication

Model number example: R2-series, square type: 40mm, 200W-model
R2AA04020FCWO00, R2AA04020FCR00

2) Incremental Encoder Specifications

B Wire-saving incremental encoder

Conform to motor

Model Resolution .
flange size
PP0O31H | 1000/2000/2048/4096/5000/6000/8192/10000 P/R Greater than 40mm
PP062 1000/2000/2048/4096/5000/6000/8192/10000 P/R Greater than 80mm

Model number example: R2-series, square type: 40mm, 200W-model
R2AA04020FCS00




2.Specifications Rotary motor rotational direction

2.3  Servo motor rotational and moving direction
1) Rotary motor rotational direction

B Servo motor rotation direction and encoder signal pulses of incremental encoder
Motor rotation direction and motor encoder signal phases are related as follows:

Servo motor rotation direction
[CCW] Phase A

I

90°

Phase B
Phase Z | )

Phase B is behind Phase A 90°

L N

90°

I P
|

Phase B is behind Phase A 90°

Servo motor rotation direction Phase A
[CW]

Phase B

L

Phase Z

*

When Z Phase is at high level, both Phases A and B cross the low level once every rotation

B Absolute Encoder

Servo motor rotation direction :Counterclockwise rotation from the load side “CCW”
== +Note : Position signal output : Increase

Servo motor rotation direction : Clockwise rotation from the load side “CW”
-+ =Note : Position signal output : Decrease

* This is the absolute encoder output position, and the rotation direction differs in EtherCAT
communication.

2) Battery Specification

Model: ER3VLY (produced by TOSHIBA LIFESTYLE PRODUCTS & SERVICES CORPORATION)
Voltage:3.6V



2.Specifications Linear motor moving direction

3) Linear motor moving direction
B Forward move of the linear motor means that of the power line leading when a command for position

increasing is input.
< Reverse > < Forward >

JUU0 | L1000

B Linear encoder signal phase

< Reverse > < Forward >
] S BTN 1L
— K— 90° — %900
Phasl |_, | Phase B | | I_I
t t
> 4
Phase B is ahead of phase A 90° Phase B is behind Phase A 90°

B Linear motor voltage and hall sensor phase sequence when moving in the reverse direction.

Vu
w /V U
Vv
\'

0000 000 NS

Move in the reverse direction

90 180 270 0 90 180 270

- /
£l | | | |

|CS offset value [CSOF] : 330deg  (For SANYO DENKI’s linear motor) |




2. Specifications

General specifications

2.4
1)

Servo Amplifier

General Specifications

B General Specifications

Control function

Speed control/Torque control/Position control (Parameter changeover)

Control system

IGBT:PWM control Sinusoidal drive (MOS-FET:PWM control Sinusoidal drive)

Main Circuit
Power
Note 1)

Three-phase:AC200 - 230V+10, -15% , 50/60Hz+3Hz

Single-phrase: AC200 - 230V+10, -15% , 50/60Hz+3Hz
Single-phrase:AC100 - 115V+10, -15% , 50/60Hz+3Hz
Direct current: DC48V+10%(RS2K), DC24V+10%(RS2J) Note 4)

Note 2)
Note 3)

Control Power
Note 1)

Single-phase:AC200 - 230V+10, -15% ,50/60Hz+3Hz

Single-phase:AC100 - 115V+10, -15% ,50/60Hz+3Hz
Direct current: DC24V+10%(RS2K, RS2J)

Note 4)

Note 3)

Ambient temperature

0-55°C (0 - 40°C Note 4))

Storage temperature

-20 - +65°C

Environment gtrc))?;agtelzof?émidity Below 90%RH (no condensation)
Elevation Below 1000m
Vibration 5m/s?® Frequency range 10 - 55Hz tested for 2H in each direction X.Y.Z
Shock 20m/s?
Structure Built-in tray type power supply
Servo amplifier | RS2#01A#HA | RS2#03A#HA | RS2#05A#HA | RS2A10A#HA | RS2A15A#HA RS2A30A#HL RS2K/J#A#HA
model number | RS2#01A#HL | RS2#03A#HL | RS2#05A#HL | RS2A10A#HL | RS2A15A#HL RS2K/J#AH#HL
External
dimensions | 40x160x130 | 50x160x130 | 85x160x130 | 100 2D5(235) | 120x208(235) | 220>208(235) | 40.160x85
(HxWxD)
No built-in
regenerative| 0.70kg+0.2kg | 0.90kg+0.2kg | 1.60kg+0.2kg 4.8+0.2kg 5.1+0.2kg 9.6+0.2kg 0.50kg+0.2kg
Weight|—oSiStor
With built-in
regenerative| 0.75kg+0.2kg | 0.95kg+0.2kg | 1.65kg+0.2kg 5.0+0.2kg 5.3+0.2kg No 0.55kg+0.2kg
resistor

B Performance

Note 1)

Power source voltage should be within the specified range

200V AC Power input type: Specified power supply range = 170 to 253V AC
100V AC Power input type: Specified power supply range = 85 to 127V AC

Note 2)
Note 3)
Note 4)

Speed control range | 1:5000
Frequency 800Hz
characteristics

B Built-in functions

200V AC single-phase input type corresponds only to RS2[001/RS2[03/RS2[105.
100V AC single-phase input type corresponds only to, RS2*01/RS2*03
DC input type corresponds only to RS2K02/ RS2K04/ RS2J02/ RS2J04.

Protection functions

Over current, Current detection error, Overload, Regeneration error, Magnetic pole
position estimation error, Amplifier overheating, External overheating, Over
voltage, Main circuit power low voltage, Main circuit power supply open phase,

Control power supply low voltage, Encoder error, Over speed, Speed control error,
Speed feedback error, Excessive position, Position command error, Built-in
memory error, Parameter error

Digital operator

Status display, Monitor display, Alarm display, Test operation, Adjustment mode

Dynamic brake circui

Built -in

Regeneration
process circuit

Built -in

Monitor

Speed monitor (VMON)

2.0V£10% (at 1000min-')

Torque (Thrust) (TCMON)

2.0V+10% (at 100%)




2. Specifications Main circuit power, control power capacity

2) General Input/Output

B General input signals

Interactive photo coupler (sink, source connection): x6 input

Input power voltage range: 5V DC 5% / 12 to 24V DC+10%,100mA or over (24V DC)
Forward direction limit switch, Reverse direction limit switch, External trip, Forced discharge
and Emergency stop.

Refer to [Index:0x20F8 General input function selection (Section 7)]

Sequence
input signals

. (PCOFF) .| (PcON) |
«—— T e 1 —>

Tn denotes the minimum time that H-level input signal must be held and T. denotes the minimum
time that L-level input signals must be held.

Generic input signals will be set depending on the selection of each function. Validity conditions and
AC characteristics differ depending on set functions.

Shows AC characteristics in respective functions.

General inout functions Photo coupler ON Photo coupler OFF
P Hold time (Tv) Hold time (Tk)
Emergency stop function . .

(Emergency Stop) Min.250us Min.250us
Forward direction limit switch
Reverse direction limit switch . .

; . Min.8ms Min.8ms
Forced discharge input
External trip input

Generic output is transmitted when the set function has held longer than 125ms inside the servo
amplifier.

B General output signals
Photo relay output (SYNC, Source connection) x 2 outputs
External power supply voltage: 5V DC+5% / 12 to 24V DC=*+10%, 20mA or over
Circuit power for output signal: 5V DC+5% / Maximum current value 50mA
(per 1 output)
Circuit power for output signal: 12 to 15V DC+10% / Maximum current value 50mA
(per 1 output)
Sequence Circuit power for output signal: 24 to 15V DC+10% / Maximum current value 50mA
output signals (per 1 output)
Servo ready, Power ON, Servo ON, Holding brake timing, Torque limiting, Low speed,
Velocity attainment, Matching speed, Zero speed, Command acceptable, Status of gain
switch, Velocity loop proportional control status, Control mode switchover status,
Forward/Reverse direction limit, Reverse OT, Warning, Alarm code (3bits), etc.

Refer to [Index:0x20F9 (Section 7)]




2. Specifications

Main circuit power supply capacity. Control Power supply capacity

2.5

1)

Power Supply, Calorific Value

Main circuit Power supply capacity, Control Power supply capacity

B AC200V Input (Rotary motor)

Rated main Control
Input Servo amplifier Servo motor Rated output circuit power |
voltage capacity model number (W) supply power supply
(VA)
(kVA)
R2AA04003F 30 0.2
R2AA04005F 50 0.2
R2AA04010F 100 0.4
R2AA06010F 100 0.4
RS2A01A R2AA06020F 200 0.8
R2AA08020F 200 0.8
R5AA06020H 200 0.6
R5AA06020F 200 0.6
R5AA06040H 400 1.0
R1AA10100H 1000 23
R1AA10150H 1500 3.0
R2AA06040F 400 1.0
R2AA08040F 400 1.0
R2AA08075F 750 1.7
R2AAB8100H 1000 2.0
RS2A03A R2AA13050H 550 1.2
R2AA13050D 550 1.5
R2AA13120B 1200 2.2
R5AA06040F 400 1.0
R5AA08075D 750 1.6
R5AA08075F 750 1.6
R1AA10100F 1000 23
R1AA10150F 1500 3.0
200V AC R1AA10200H 2000 4.0 40
R1AA10250H 2500 5.0
R2AAB8100F 1000 25
RS2A05A R2AA10100F 1000 2.3
R2AA13120D 1200 2.8
R2AA13120L 1200 2.8
R2AA13180H 1800 3.6
R2AA13200L 2000 4.0
R1AA10200F 2000 4.0
R1AA10250F 2500 5.0
R1AA13300H 3000 6.0
R1AA13300F 3000 6.0
R1AA13400H 4000 6.7
R1AA13500H 5000 8.3
R2AA13180D 1800 4.0
R2AA13200D 2000 5.0
RS2A10A R2AA18350L 3500 6.0
Q1AA10200D 2000 4.0
Q1AA10250D 2500 4.2
Q1AA12200D 2000 4.0
Q1AA12300D 3000 5.0
Q1AA13300D 3000 5.0
Q2AA13200H 2000 4.0
Q2AA18200H 2000 4.0

*

*

The values are of rated speed, torque ratings

For specifications on other motor, please contact us.




2. Specifications

Main circuit power supply capacity. Control Power supply capacity

Input Servo amplifier Servo motor model Rated output Rated main circuit Control power
voltage capacity number (W) power supply supply
(KVA) (VA)
R1AA13400F 4000 6.7
R1AA13500F 5000 8.3
R2AA18450H 4500 74
R2AA18550R 5500 8.4
R2AA22500L 5000 9.6
Q1AA13400D 4000 6.7
RS2A15A Q1AA13500D 5000 8.3
Q1AA18450M 4500 7.4
Q2AA18350H 3500 6.9
Q2AA18450H 4500 7.4
Q2AA18550R 5500 8.4
Q2AA22550B 5500 10.0
Q2AA22700S 7000 12.2
200V AC R1AA18550H 5500 9.3 40
R1AA18750L 7500 11.6
R1AA1811KR 11000 16.0
R1AA1815KB 15000 214
R2AA18550H 5500 9.3
R2AA18750H 7500 11.6
RS2A30A Q1AA18750H 7500 12.6
Q2AA18550H 5500 10.0
Q2AA18750L 7500 12.6
Q2AA2211KV 11000 16.0
Q2AA2215KV 15000 214
Q4AA1811KB 11000 15.7
Q4AA1815KB 15000 214

* The values are of rated speed, torque ratings
* For specifications on other motor, please contact us.

B AC100V Input (Rotary motor)

Input Servo amplifier Servo motor model Rated output Rated main circuit Control power
voltage capacity number (W) power supply supply
(KVA) (VA)
R2EA04003F 30 0.2
R2EA04005F 50 0.2
100V AC RS2E01A R2EA04008F 80 0.3 40
R2EA06010F 100 0.4
RS2E03A R2EA06020F 200 0.6

*

The values are of rated speed, torque ratings

B DCA48V Input (Rotary motor)

Rated main circuit

Control power

Input Servo amplifier Servo motor model Rated output
voltage capacity number (W) powerAs upply su(;;r))ly
R1GA04005F 50 53
R1GA04010F 100 6.8
R1GA06020D 200 8.0
R2GA04003F 30 2.5
R2GA04005F 50 5.3
48V DC RS2K04A R2GA04008D 80 6.6 0.7
R2GA06010D 100 6.9
R2GA06020D 200 8.0
R2GA02D20F 20 1.7
R2GA02D30F 30 2.5
RS2K02A R2GAD102RM 2.4 0.8

* The values are of rated speed, torque ratings

B DC24V Input (Rotary motor)
Input Servo amplifier Servo motor model Rated output Rated main circuit Control power

voltage capacity number (W) powerAs upply su(%rily
R2FA04003F 30 4.0
R2FA04005D 50 6.4
R2FA04006R 60 7.3

24V DC RS2J04A R2FA06007R 70 7.6 0.7
R2FAQ6008A 80 7.8
R2FA02D20D 20 2.6
R2FA02D30H 30 3.8

* The values are of rated speed, torque ratings
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2. Specifications

Main circuit power supply capacity. Control Power supply capacity

B AC200V Input (Linear motor)

Input Servo amplifier | Servo motor model | Rated output Rated main C'TCUIt Control |
voltage capacity number (W) pow(eKer :)p Py pOW((e\r/zl)Jpp y

DS030C1N2 160 1.4

RS2A03A DS050C1N2 260 1.4
DS075C1N2 400 1.5

DS030C2N2 320 2.7

DS050C2N2 520 2.7

DS075C2N2 800 3.0

RS2A05A DS100C1N2 540 3.2
DS150C1N2 800 3.2

DD030C1Y4 430 2.7

DS030C3N2 480 3.5

DS050C3N2 780 3.5

200V DS075C3N2 1200 3.8

AC DS100C2N2 1080 5.5 40

RS2A10A DS150C2N2 1600 5.5
DD030C2Y4 860 4.5

DD030C3Y4 1290 6.8

DD050C1Y2 700 4.4

DD075C1Y2 1050 4.8

DS100C3N2 1620 8.2

DS150C3N2 2400 8.2

RS2AT5A DD050C2Y2 1400 8.8
DD075C2Y2 2100 9.5

DD050C3Y2 2100 12.2

RS2A30A DD075C3Y2 3100 13.2
DD075C4Y?2 4150 17.5

* The values are of rated speed and force.
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2. Specifications Inrush Current, Leakage Curent

2)

Inrush Current, Leakage Current
B Inrush Current
Input Servo amplifier Control power (Ma?(/:rﬂzrﬁ"y;ﬁepg\ggeen
Voltage capacity (Maximum value between1ms after input) 1.2seconds after input)
RS2A01#
RS2A03# 22A (O-P)
RS2A05#
200V AC RS2A104 40A (O-P)
RS2A15# 17A (O-P)
RS2A30#
RS2EQ01#
100V AC RS2E03% 20A (O-P) 11A (O-P)

"#" = Optional alphabetical letter

Using thermistor for incoming prevention circuit of control power supply. This is the maximum current
value under normal temperature conditions when 230V AC or 115V AC is supplied.

Incoming current value is the value when 230V AC or 115V AC is supplied.

When the power is turned ON again immediately after disconnection, power supply disconnection is
repeated for a short period of time, ambient temperature is high, or, the thermistor temperature rises,
the incoming current exceeding the above table may pass.

B Leakage Current

Servo amplifier capacity | Electric leakage current per motor
RS2#01# 0.8 mA
RS2#03# 0.8 mA
RS2#05# 1.5 mA
RS2A10# 3.0 mA
RS2A15# 3.0 mA
RS2A30# 3.0 mA
RS2K(J)# 0.8 mA

# = Optional alphabetical letter

While using two (2) or more motors, leakage current from each motor should be added.

These values are applicable when a tough rubber sheath cable of 2M is used as a power line. In the
case of a shorter or longer cable length, values of the above table should be selected as closely as
possible.

The machine should be grounded so that dangerous voltage does not occur at the main part of the
machine, such as the operation panel, etc., during a period of emergency leakage current.

The value of leaked current is the measured value using ordinary leak checkers (Filter 700Hz).
When electric leakage current of high frequency flows through the floating capacity of the motor
winding, power cable or amplifier, malfunctions may occur in the short circuit breaker and protective
relay in the power supply electric circuit. Use the inverter as an electricity leakage breaker to provide
countermeasures for incorrect operations.




2. Specifications

Operation pattern

3) Calorific value
B Rotary motor
Servo Servo Servo Servo
Input e Servo motor amplifier Input i Servo motor amplifier
amplifier e amplifier e
voltage capacity model number | total calorific | voltage capacity model number | total calorific
value (W) value (W)
R2AA04003F 13 R1AA13400F 157
R2AA04005F 14 R1AA13500F 180
R2AA04010F 15 R2AA18450H 163
R2AA06010F 15 R2AA18550R 213
RS2A01A R2AA06020F 20 R2AA22500L 164
R2AA08020F 20 Q1AA13400D 157
R5AA06020H 20 RS2A15A Q1AA13500D 180
R5AA06020F 20 Q1AA18450M 150
R5AA06040H 22 Q2AA18350H 148
R1AA10100H 45 Q2AA18450H 163
R1AA10150H 60 Q2AA18550R 213
R2AA06040F 31 Q2AA22550B 230
R2AA08040F 30 200V Q2AA22700S 235
R2AA08075F 43 AC R1AA18550H 315
R2AAB8100H 45 R1AA18750L 365
RS2A03A  MR2AA13050H 40 R1AA1811KR 430
R2AA13050D 44 R1AA1815KB 450
R2AA13120B 49 R2AA18550H 315
R5AA06040F 31 R2AA18750H 365
R5AA08075D 43 RS2A30A Q1AA18750H 380
R5AA08075F 43 Q2AA18550H 315
R1AA10100F 60 Q2AA18750L 365
200V R1AA10150F 70 Q2AA2211KV 440
AC R1AA10200H 70 Q2AA2215KV 450
R1AA10250H 80 Q4AA1811KB 430
R2AAB8100F 45 Q4AA1815KB 450
RS2A05A R2AA10100F 50 R2EA04003F 13
R2AA13120D 68 R2EA04005F 15
R2AA13120L 60 122:\/ RS2E01A R2EA04008F 16
R2AA13180H 87 R2EA06010F 17
R2AA13200L 87 RS2E03A R2EA06020F 26
R1AA10200F 100
R1AA10250F 115
R1AA13300H 120
R1AA13300F 135
R1AA13400H 157
R1AA13500H 170
R2AA13180D 92
R2AA13200D 100
RS2A10A R2AA18350L 148
Q1AA10200D 112
Q1AA10250D 118
Q1AA12200D 104
Q1AA12300D 125
Q1AA13300D 127
Q2AA13200H 98
Q2AA18200H 108

*

For specifications on other motor, please contact us.




2. Specifications

Operation pattern

B Rotary motor

Input voltage

Servo amplifier

Servo motor model number

Servo amplifier

capacity total calorific value (W)
R1GA04005F 15
R1GA04010F 22
R1GA06020D 26
R2GA04003F 9
RS2K04A R2GA04005F 15
48V DC R2GA04008D 20
R2GA06010D 22
R2GA06020D 26
R2GA02D20F 7
R2GA02D30F 9
RS2K02A R2GAD102RM 5

* For specifications on other motor, please contact us.

Input voltage

Servo amplifier

Servo motor model number

Servo amplifier

capacity total calorific value (W)
R2FA04003F 10
R2FA04005D 16
R2FA04006R 18
24V DC RS2J04A R2FA06007R 20
R2FAQ06008A 22
R2FA02D20D 8
R2FA02D30H 10
* For specifications on other motor, please contact us.
B Linear motor
Servo Servo Servo
Input  |Servo amplifier| Servo motor amplifier Input i Servo motor amplifier
voltage capacity model number | total calorific | voltage ampllf[er model number | total calorific
value (W) capacity value (W)
DS030C1N2 41 DD030C3Y4 138
DS050C1N2 41 RS2A10L DD050C1Y2 110
RS2A03A DS075C1N2 42 DD075C1Y2 110
DS045CC1AN 41 DS100C3N2 185
DTO30CD1AN 41 200V RS2A15L DS150C3N2 185
DS030C2N2 68 AC DD050C2Y2 210
DS050C2N2 68 DD075C2Y2 210
RS2A05A DS075C2N2 69 DD050C3Y2 270
200V AC DS100C1N2 70 RS2A30L DD075C3Y2 275
DS150C1N2 70 DD075C4Y?2 380
DD030C1Y4 65
DS030C3N2 91
DS050C3N2 91
DS075C3N2 93
RS2A10A DS100C2N2 135
DS150C2N2 135
DD030C2Y4 110

* Generation of heat from regeneration resistance is not included in the numerical value of the above

table. It is necessary to add it if needed.

* Strictly follow installation method written in the section 3.1.

* Value are rated speed and rated torque.




2. Specifications Operation pattern

2.6

1)

Operation Pattern

Time of acceleration and deceleration, Permitted repetition, Loading precaution
(For rotary motor)

The motor’s acceleration time(ta), and deceleration time(tb) when under constant load is calculated using the
following method:

*

Servo motor
torque

Acceleration time : ta= (Ju+JL) - (211/60) - {(N2-N1) / (0.8xTp-TL)} [S]
Deceleration time : tb= (Jm+JL) - (21/60) - {(N2-N1) / (0.8xTp+TL)} [s]

ta  :Acceleration time (s)

to  :Deceleration time (s)

Ju  :Motor inertia (kg-m?2)

Ju :Load inertia (kg-m?)

N1, N2 :Rotational speed of motor (min-')

Te :Instantaneous maximum stall torque (N-m)
TL :Load torque (N-m)

000000

These expressions are for the rated speed values but exclude the viscous torque and friction of the
motor.

Loading precaution

There are separate limitations on repetitive operations for both the servo motor and servo amplifier, and
the conditions of both must be met simultaneously.

Frequency of permitted repetitions for the servo amplifier

When Start/Stop sequences are repeated frequently, confirm in advance that the frequency of repetitions
are within tolerance range. Allowed repetitions differ depending on the type, capacity, load inertia,
adjustable speed current value and motor rotation speed of the motor in use. If the load inertia = motor
inertia X m-times, and when the permitted Start/Stop repetitions (up to the maximum rotation speed)

exceed the following value, please contact us for assistance, as precise calculation of effective torque and
regenerating power is critical.

20
Frequency of repetitions = ——— times / min
m+1
Frequency of permitted repetitions for the servo motor

Permitted Start/Stop repetitions differ according to the motor usage conditions, such as load condition and
operating time.

When the motor repeats continuous speed status and stop status

In operating status (shown below) the motor should be used at a frequency in which its effective torque is
less than the rated torque Tr.

| i
TLI\ > Time
Ty

ta ts to

@ If the operating cycle is considered as “t” , the usable range can be determined as follows:

Tazta + TL2ts + sztb
t >= [s]

Tr?
Ta  :Acceleration torque To :Deceleration torque
T.  :Load torque Trms : Effective torque
Tr  :Rated torque ts :constant speed time [s]

€ When the cycle time (t) is predetermined Ta, Tb, ta, to appropriate in the above formula are required.

When actually determining the system drive mode, it is recommended to calculate the load margin
and suppress it to Trms < 0.9Tr.
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2. Specifications Operation pattern

B When the motor repeats acceleration, deceleration and stop status
In operating status (shown below) the value of permitted repetitions n (times/minutes) is found with the
following equation:

Tp
Servo motor | i N Time
torque | )
T
t
Servo motor | N
rotation > Time
velocity |
N = 2.86 x 107 x — 1\ x _TP2=Ti® xTe2  [times/min]
) N (Im+JdL) T3

Tr:Rated torque

B When the motor repeats acceleration — constant speed operation — deceleration status
For the operating status shown below, the value of permitted repetitions n (times/min) is found in the
following equation:

Tp
Servo motor A >  Time
current torque To
Servo motor N
rotation > Time
velocity
2__T, 2
n=286x102x — x —TRTTY  limes / min]
N (Jm+de) Tp

Tr: Rated torque

B Negative load
The servo amplifier cannot perform continuous operation with a negative load from the servo motor.
Please contact us when using the amplifier with a negative load.

Examples:
® Motor drive downward (when there is no center weight).
® Using like a generator, such as the wind-out spindle of a winder.

B Load inertia (Jv)
When the servo amplifier is used with a load inertia exceeding the allowable load inertia calculated in
terms of the motor shaft, “main circuit power over voltage detection” or “regenerative error function” may
be issued at the time of the operation.

€ Reduce the torque limit

€ Extend the acceleration and deceleration times (slow down)
€ Reduce the maximum rotation speed

€ Reexamine regenerative resistance
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2. Specifications Operation pattern

2)

Time of acceleration and deceleration, Permitted repetition, Loading precaution
(For linear motor)

The motor’s acceleration time(ta), and deceleration time(to) when under constant load is calculated using the
following method:

B Acceleration time :ta= (Mc+ML) -{(V2-V1)/ (0.8%Fp-FL)} [s]
B Deceleration time : tb= (Mc+ML) -{(V2-V1)/ (0.8%Fp-FL)} [s]

ta :Acceleration time (s)

to  :Deceleration time (s)

Mc : Linear motor coil mass (kg)
ML :Load weight (kg)

V1,V2 :Speed of motor (m/s)

Fp :Maximum thrust (N)

FL :Load thrust (N)

I X X X X X X 4

*

The above are calculation formulas within rated velocity with frictional force and gravity applied
to moving part ignored.

B Loading precaution
There are separate limitations on repetitive operations for both the servo motor and servo amplifier, and
the conditions of both must be met simultaneously.

B Frequency of permitted repetitions for the servo amplifier
When Start/Stop sequences are repeated frequently, confirm in advance that the frequency of repetitions
are within tolerance range. Allowed repetitions differ depending on the type, capacity, and load mass,
adjustable speed current value and motor velocity of the motor in use. If the load mass = motor coil mass x
m-times, and when the permitted Start/Stop repetitions (up to the maximum rotation speed) exceed the
following value, please contact us for assistance, as precise calculation of execution force and
regenerating power is critical. 20

Frequency of repetitions = ——— times / min
m+1

B Frequency of permitted repetitions for the servo motor
Permitted Start/Stop repetitions differ according to the motor usage conditions, such as load condition and
operating time.

B When the motor repeats continuous speed status and stop status
In operating status (shown below) the motor should be used at a frequency in which its execution force is
less than the rated force Fr.

F
| FLal

Servo motor
Force |

> Time

Fy

ta ts tb

& If the operating cycle is considered as

Fazta + FLZts + sztb
t >= [s]

t” , the usable range can be determined as follows:

Fr2
Fa :Acceleration force Fb :Deceleration force FL :Load force
Fms :Effective force Fr :Rated force ts :constant speed time [s]

€ When the cycle time (t) is predetermined Fa, Fb, ta, to appropriate in the above formula are required.

* When actually determining the system drive mode, it is recommended to calculate the load margin

and suppress it to Frms < 0.9Fr.



2. Specifications Operation pattern

B When the motor repeats acceleration, deceleration and stop status
In operating status (shown below) the value of permitted repetitions n (times/minutes) is found with the
following equation:

F
Servo motor | Fu P > Time
Force N
Fp
t
Servo motor | \Y ]:
velocity | > Time
= 1 Fe?—F12 x Fg2 times/min
N=30% YMeMy ¥ T Fe R [ ]

Fr:Rated force

B When the motor repeats acceleration — constant speed operation — deceleration status
For the operating status shown below, the value of permitted repetitions n (times/min) is found in the
following equation:

Fp
Servo motor | at >  Time
current | Fp
Servo motor | Vv
velocity > Time
- 1 Fr2—F.? times/min
n=30x —; Mo = [ ]

Fr:Rated force

B Negative load
The servo amplifier cannot perform continuous operation with a negative load from the servo motor.
Please contact us when using the amplifier with a negative load.

Examples:
® Motor drive downward (when there is no center weight).
® Using like a generator, such as the wind-out spindle of a winder.

B Load mass (ML)
For the intended usage in extremely large load mass (ML) for coil (moving factor) mass, “overvoltage” or
“regenerative overload” alarm may be activated during decelerating.
In this case, the following procedures are required. Please contact us for the details.

€ Reduce the force limit

€ Extend the acceleration and deceleration times (slow down)
4 Reduce the maximum speed

4 Re-examine regenerative resistance
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2. Specifications Specifications for Analog Monitor

2.7  Specifications for Analog Monitor

B Electrical specifications
¢ Output voltage range:+8V DC
¢ Output resistance: 1kQ
€ Load: less than 2mA

* Monitor output is indefinite at the time of power ON/OFF and may output 12V DC +10% around.

B Velocity command, Velocity monitor

Speed command, speed monitor output
Output Output Output
voltage voltage voltage
2v 2v av.
Forward |Reverse 1000min-! |Reverse Forward

-1000min”! direction |direction 0 M| direction direction
Reverse 0 1000min” | -1000min Forward | -1000min" [0 1000min"'
direction direction

-2V -2V

*

Horizontal unit when suing linear motor is changed from “min-"" to “mm/s.”

B Torque command, torque monitor

Torque command, torque monitor output
Output Output Output
voltage voltage voltage o
2v 2v
Forward |Reverse: R.ever.se Forward
-Tr direction |direction o Tr direction diregtion
Reverse 0 Tk -Tr Forward -Tr 0 Tr
direction (Rated torque) direction
-2V -2V

*

Horizontal axis unit when using linear motor is change from "Tr (rated torque)” to “FR (rated force).”

B Position deviation monitor

Position deviation monitor output
Output Output Output
voltage voltage voltage
20mV 20mv £0my
Forward |Reverse Reverse Forward
-1 direction [direction 0 1pulse direction direction
Reverse 0 1pulse -1 Forward -1 0 1pulse
direction direction
20mV -20mV
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2. Specifications Specifications for Dynamic Brake

2.8  Specifications for Dynamic Brake

1) Allowable frequency

Bl Allowable frequency of the dynamic brake (main circuit power ON/OFF)
Less than 10 times per hour and 50 times per day at maximum speed within the applied load inertia.

B Operation intervals
In basic terms, operation of the dynamic brake in six (6) minute intervals is acceptable. If the brake is to be
operated more frequently, the motor speed must be reduced sufficiently.
Refer to the following expression to find a standard of operation:

6minutes

(Rated rotation speed/maximum rotation
speed in use)?

B [f/When the load inertia (JL) substantially exceeds the applicable load inertia, abnormal heat can generate
due to dynamic brake resistance. Take precautions against (Overheat alarm of the dynamic break) or
(failure of dynamic brake resistance). Please consult us if such a situation is evident.

2) Instantaneous tolerance

The consumption of energy Erp by dynamic brake resistance in one dynamic brake operation is as
follows:

B Rotary motor 2
25 1 2w
Ero = x (ImtdL) N -1 x T [J]
R®+2.5 2 0

R¢ :Servo motor phase winding resistance(Q)

Ju  :Rotor inertia of servo motor (kg-m?)

JuL  :Load inertia (motor axis conversion)(kg-m?)

N :Servo motor rotation speed in feed rate V(min™')
| :Integrated stage-down rotation angle(rad)

TL  :Load torque (N-m)

M Linear motor
2.5 1 2

Ero = X M-V [J]
R®+2.5 2

Re :Servo motor phase winding resistance(Q)
M :Moving part mass (kg)
\% :Velocity just before deceleration (m/s)

B Instantaneous tolerance of dynamic brake

Servo amplifier Model number ERD (J)
RS2#01A#HA#, RS2#01A#HL# 360
RS2#03A#HA#, RS2#03A#HL# 360
RS2#05A#HA#, RS2#05A#HL# 1800
RS2#10A#HA#, RS2#10A#HL# 2450
RS2#15A#HA#, RS2#15A#HL# 2450

RS2#30A#HL# 9384

* "#" = Optional number or alphabetical letter.
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2. Specifications

Specifications for Dynamic Brake

3) Decreasing the rotation angle
Staging down the rotation angle using the dynamic brake is show as follows:
B Rotary motor N
Coasting distance = I+ + 2 = m 4+ Um+J) x (aN+BN3) I
Ju  :Rotor inertia of servo motor (kg-m?) 2
Ju :Load inertia (motor axis conversion) (kg-m?)
N  :Servo motor rotation speed (min) : tDE
I+ :Stage down rotation angle (rad) using amplifier internal process to
Il :Stage down rotation angle (rad) using dynamic brake operation
to  :Brake activation delay time: to [s]
a-f3: Constants for dynamic brake
a-B:
Servo amplifier Servo motor model
capacirtjy number a B Ju(kg-m?)
R2AA04003F 227 4.29x1076 0.0247 x 10
R2AA04005F 119 2.96 x 106 0.0376 x 10+
R2AA04010F 41. 2 1.56x 10 0.0627 x 10
R2AA06010F 32.6 5.04 x 10 0.117 x 104
RS2#01A R2AA06020F 14.5 2.46x 106 0.219x 104
R2AA08020F 11.3 1.13x10 0.52x10*
R5AA06020H 11.7 3.76 x 10® 0.2x104
R5AA06020F 15.36 2.92x10% 0.2x104
R5AA06020H 6.09 2.3x10°6 0.416 x 10
R2AA06040F 8.82 1.00x 10 0.412x10*
R2AA08040F 6.91 4.25%x10% 1.04x10*
R2AA08075F 5.84 9.10x108 1.82x10*
R2AAB8100H 3.09 3.83x107 2.38x10*
R2AA13050H 4.37 3.55x 10 3.1x104
RS2#03A R2AA13050D 6.46 2.14x10% 3.1x10%
R2AA13120B 1.68 1.56x 10 6x10*
R5AA06040F 10.11 1.55%x 106 0.416 x 104
R5AA06020H 4.67 1.67x10° 1.65%x10*
R5AA06020H 6.45 2.75%x10% 1.65%x10*
R2AAB8100F 5.46 2.08 x 107 2.38x10*
R2AA13050D 6.47 2.54%x10% 3.4x10%
R2AA10100F 5.35 4.86x107 3.5x10%
RS2#05A R2AA13120D 4.06 5.92x 107 6.3x104
R2AA13120L 2.99 1.21x10°% 6x 104
R2AA13180H 2.17 4.667 x 107 9.0x10*
R2AA13200L 1.83 3.1x107 12.2x10*
R2AA13200D 1.69 0.91x107 12.2x104
R2AA18350L 0.82 1.6x108 40x10*
Q1AA10200D 419 0.47 x107 2.15x10*
Q1AA10250D 2.70 0.46 x 107 2.65x10*
RS2A10A Q1AA12200D 2.85 0.33x 107 4.37%x10*
Q1AA12300D 1.53 0.27 x 107 6.40x10*
Q1AA13300D 1.78 0.53 x 107 4.92x10*
Q2AA18200H 1.49 0.36 x 107 20x 104
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2. Specifications Specifications for Dynamic Brake

Servo amplifier Servo motor model
capacirtjy number ¢ B Ju(kg-m?)
R2AA18450H 0.67 1.2x10°¢8 50 x 10
R2AA18550R 0.53 7x10° 68 x10*
R2AA22500L 0.8 0.41 %107 55x10%
RS2A15A Q1AA13400D 213 0.25x107 6.43x10%
Q1AA13500D 1.52 0.20x 107 8.47x10*
Q1AA18450M 043 0.35x107 27.5x10*
Q2AA22550B 0.46 0.11x107 95x 104
Q2AA22700S 0.18 0.10x107 185x%x10*
R1AA18550H 1.08 4x109 33x104
R1AA18750L 0.67 2x10° 42x104
R1AA1811KR 0.41 2x10° 64x104
R1AA1815KB 0.26 2x109 86x10*
RS2A30A R2AA18550H 1.13 4%10° 68 x 10
R2AA18750H 0.72 2x10° 98 x 104
Q2AA2211KV 0.46 2.58x10° 186x10
Q2AA2215KV 0.32 2.04x10° 255x10+
R2EA04005F 171 2.06x10%® 0.0376x 10*
RS2E01A R2EA04008F 69.7 1.06 x 10 0.0627 x 104
R2EA06010F 59.1 2.84x10° 0.117x10*
RS2E03A R2EA06020F 38.8 9.10x107 0.219x10*
R1GA04005F 83.2 9.39x10%® 0.0146 x 10*
R1GA04010F 36.5 5.26x10° 0.0242 x 104
R1GA06020D 10.5 6.51x10% 0.122x 104
R2GA04003F 185 5.14x10° 0.0247 x 10
R2GA04005F 93.9 3.82x10° 0.0376x10*
RS2K04A R2GA04008D 32.5 2.00x10%® 0.0627 x 104
R2GA06010D 21.9 7.53%x10° 0.117 x10*
R2GA06020D 7.4 4.88x10° 0.219x10*
R2GA20D20F 317 1.44 %108 0.0033x 10*
R2GA20D30F 201 8.99x 107 0.0046 x 10
RS2K02A R2GAD102RM 2551 3.63x107 0.0023 x 10*
R2FA04003F 204 4.68x10% 0.0247 x 104
R2FA04005D 104 2.65%x10%° 0.0376x10*
R2FA04006R 41.8 1.98 x 10 0.0627 x 10
RS2J04A R2FA06007R 26.3 7.26x10° 0.117 x10*
R2FA06008A 8.8 3.56x 10 0.219x 104
R2FA02D20D 317 8.98 x 106 0.0033x 10+
R2FA02D30H 201 8.99x 10 0.0046 x 104

The values for a, B are reached based on an assumed resistance value of the power line being 0Q.
Contact us when the combination with an amplifier is different than those shown above

(invariably values are different).

* For specifications on other motor, please contact us.

Brake operation delay time: tp

Servo amplifier model number Delay time to(S)
RS2#01A#HA#, RS2#01A#HL# 10x103
RS2#03A#HA#, RS2#03A#HL# 10%x103
RS2#05A#HA#, RS2#05A#HL# 10x 103
RS2#10A#HA#, RS2#10A#HL# 24 x103
RS2#15A#HA#, RS2#15A#HL# 24 x103

RS2#30A#HL# 42x103
RS2K#A#H#, RS2J#A#H# 10x103
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2. Specifications Specifications for Dynamic Brake

M Linear motor

Linear servo motor can apply dynamic brake by short-circuiting motor power line, as linear servo motor is
permanent-magnet type. Dynamic brake is activated at an emergency stop due to alarm.

When any frictions are ignored in horizontal axis, the coasting distance of moving stage when dynamic
brake activated is calculated by the following guide calculation formulas.

Coasting distance = V ‘tp + M-(a -V + BV%)[m] N
* When frictional force (Ff) is zero, I
V  :Motor velocity [m/s]
to  :Brake operation delay time [s] I2
to is the same constant as the one for rotary motor.
M  :Moving partmass = Mc+ ML  [kg] !
(MC :Coil mass [Kg] , ML :Load mass [Kg]) o
o, B :Constants for dynamic brake
a-B:
Servo am.pllfler Servo motor model o B M (kg)
capacity number
DS030C1N2 6.88 x 103 1.59%x1073 2.8
DS050C1N2 3.05x103 1.27 %107 3.8
RS2A03A DS045CC1AN 4.16x10°3 3.62x 10 1.8
DTO30CD1AN 2.85%x103 1.06 %1073 2.4
DS075C1N2 1.75% 107 1.03x 107 5.2
DS030C2N2 5.42x 10 5.04 x 10* 5.4
DS050C2N2 2.27 %103 4.26x10* 7.4
DS075C2N2 1.23x 1073 3.64 x10* 10
RS2A05A DS100C1N2 2.65x 107 4.05x 104 6.6
DS150C1N2 1.30%x 1073 3.49x10* 9.4
DD030C1Y4 3.98x 103 1.08 %1073 8.3
DS030C3N2 4.46x10°% 6.83x10° 7.8
DS050C3N2 1.75%x10°3 6.17x10° 10.9
DS075C3N2 8.91x10* 5.59 x 10° 14.8
RS2A10A DS100C2N2 2.09x103 3.21x10° 12.6
DS150C2N2 9.60 x 10* 2.96 x 10 17.8
DD030C2Y4 2.21%x103 1.22x10* 15.0
ervo amplifier ervo motor model
° capacirt)y ° number « B M (kg)
DD030C3Y4 2.02x103 5.92x10%° 21.6
RS2A10A DD050C1Y2 3.25x103 1.09 x 104 11.2
DD075C1Y2 1.63%x10°3 9.95x10° 14.7
DS100C3N2 2.03x103 1.47 x 10 18.6
DS150C3N2 9.23x10* 1.37 x 10 26.2
RS2A15A DD050C2Y2 2.93x103 3.01x10° 21.2
DD075C2Y2 1.43x1073 2.83x10% 26.5
DDO050C3Y2 2.83x1073 1.39x10°% 29.0
RS2A30A DD075C3Y2 1.37x 107 1.32x10°% 38.1
DD075C4Y2 1.33x10°3 7.60x 10 49.5
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2. Specifications Regeneration process

2.9 Regeneration Process

The tables below are resistance value of the built-in regeneration resistor and regeneration resistance power
that can be tolerated by the amplifier regeneration circuit.
Refer to the section 14.2 for the selection method of regeneration resistance.

1) Resistance value of built-in regeneration resistor

o Resistance value of built-in
Servo amplifier model :
resistor
RS2#01A#HA# 50Q
RS2#03A#HA# 50Q
RS2#05A#HA# 17Q
RS2A10A#HA# 10Q
RS2A15A#HA# 6Q
RS2K#A#HA# 150
RS2J#A#HA#

"#" = Optional number or alphabetical letter.
* RS2A30A##L# has no built-in regenerative resistor, so please connect a regenerative resistor.

B __Tolerable power of regeneration resistance

Servo amplifier model Tolerable reggngration resistance | Tolerable regeneration resistance
power-built-in type [PRI] power-external type [PRO]
RS2H0TAHLE 5w 2200
RS2HO3AHHL W 220w
RSHOSARHLH 20w 00w
RS2A30A#HL# - 500W
RS2.AHHAR ™w sow

"#" = Optional number or alphabetical letter.
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3. Installation Servo Amplifier

3.1 Servo Amplifier
1) Servo Amplifier

When installing, please be sure to protect the following precautions.

B Various precautions

The device should be installed on non-flammable surfaces only. Installation on or near flammable materials
can cause fire.

Do not stand on or put heavy items on the servo amplifier.

Operate the device within the specified environmental conditions.

Do not drop the device or subject it to excessive shock.

Make sure no screws or other conductive or flammable materials get inside the servo amplifier.

Do not obstruct the air intake and exhaust vents.
The attachment direction should be observed strictly.

Please contact our office if the amplifier is to be stored for a period of 3 years or longer. The capacity of the
electrolytic capacitors decreases during long-term storage.

The thing that damage and mounting parts have damaged should fix by returning to our company
immediately.

B If enclosed in a cabinet

The temperature inside the cabinet can exceed the external temperature depending on the power
consumption of the device and the size of the cabinet. Consider the cabinet size, cooling, and placement,
and make sure the temperature around the servo amplifier does not exceed 55°C.

For longevity and reliability purposes it is recommended to keep the temperature below 40°C.

B [f there is a vibration source nearby

| Protect the servo amplifier from vibration by installing it on a base with a shock absorber.

B If there is a heat generator nearby

If the ambient temperature may increase due to convection or radiation, make sure the temperature near
the servo amplifier does not exceed 55°C.

B If corrosive gas is present

Long-term use may cause contact failure on the connectors and connecting parts.
Never use the device where it may be exposed to corrosive gas.

B If explosive or combustible gas is present

Never use the device where explosive or combustible gas is present. The device’s relays and contacts,
regenerative resistors and other parts can arc (spark) and can cause fire or explosion.

B If dust or oil mist is present

The device cannot be used where dust or oil mist is present. If dust or oil mist accumulates on the device, it
can cause insulation deterioration or leakage between the conductive parts, and damage the servo
amplifier.

B If a large noise source is present

If inductive noise enters the input signals or the power circuit, it can cause a malfunction. If there is a
possibility of noise, inspect the line wiring and take appropriate noise prevention measures. A noise filter
should be installed to protect the servo amplifier.
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3. Installation Servo Amplifier

2) Open package

Verify the followings when the product arrives. If you find any discrepancy, contact your distributor or sales
office.

B Verify that the model number of the servo motor or servo amplifier is the same as ordered.
The model number is located on the main nameplate, following the word “MODEL”".

B \Verify that there is no problem in the appearance of servo amplifier.

B \Verify that there are no loose screws on the servo amplifier.

Servo amplifier Servo amp main nameplate

E

B i Va a o ras
SANM@TEION:

| /AC SERVO SYSTEMS
! | | MODEL  RS2A01AlpkA400

B INPUT 3¢ 200-230V AC
4 50/60Hz 3. 4A Model No.

F
1N

%[ | 16 200-230V AC
50/60Hz 0. 2A
i | OUTPUT 3¢ 0-326V 3. 1A Serial No.

SER.No. 0123456789 B ¢ -
http://www. sanyodenki. co. jp/en/

I CE @) AN

SANYO DENKI  meoeivsapan 00712884

# '  Electric shock cautions
ﬁ | - / W (. MG 105 M.

MFN A=W MMomnEWT EEL.
Do nat touch drive unit or terminal cover during  power
on or within 1OMIN after power off.

A R AR Fr—YSY THIEREL T
AR EEL,
Be sure that the charge lamp is off at the time of
maintenance and check.

A7, RERETILMEBERNT IEADE0ET.
b Equipment may be damaged if mistaken connection is
© made.
;b‘ EOBNED. E— I CHMNENTRE
Ny Bl
" Fearofabuml Do nottouch a heat sink.

(1) BRBLEORDATT—-AMEBRLTIEZL,
\EEY Connect sarth terminal against electric shock.

Interpretation of the serial number
Month (2 digits) + Year (2 digits) + Day (2 digits) + Serial number (4 digits) + Revision ("A" is abbreviated)
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3. Installation Servo Amplifier

3) Mounting direction and location

*

Rear-mounting

[]

L1

; T M4
Ventilation ﬂ

Refer to Appendix, optional parts, for front mounting plate.

4) Control arrangement within the machine

a2

At least 10mm

iis g deo--
}

Leave at least 50 mm space above and below the servo amplifier to ensure unobstructed airflow from the

inside of the servo amplifier and the radiator. If heat gets trapped around the servo amplifier,
use a cooling fan to create airflow.

Make sure the temperature around the servo amplifier does not exceed 55°C. For longevity and reliability
purposes it is recommended to keep the temperature below 40°C.

Leave at least 10 mm space on both sides of the servo amplifier to ensure unobstructed airflow from the
heat sinks on the side and from the inside of the servo amplifier.

If the R-series servo amplifier is installed on its side, make sure that the ambient temperature does not
exceed 50°C, and mount the back panel to a metal plate.

RS2*01, RS2*03, RS2*05 : 2mm or more (recommended metal plate thickness)
RS2*10, RS2*15, RS2*30 : 5mm or more (recommended metal plate thickness)

For RS2*03 - RS2*05, a cooling fan is attached at the side. Therefore, it is recommended that the servo
amplifier be mounted in an arrangement as shown below.

Front view Side view
/‘\% F‘/\ At least 50mm At least 50mm
L1 FaAN ! '
s T 15 ] AN T:' ____________ 1O 3 E— - 0 0 B e

-

[T 1

“a o

Servo amplifier

PARAS

- BN | f
' At least 50mm Ventilation A At least 50mm
At least 10mm At least 10mm
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3. Installation Servo Amplifier

5) Cooling condition (for DC input type amplifier only)

Please force air cooling for heatsink of the amplifier certainly in case of load condition of the servo motor below.

B Confirmation by calculation of effective output current.

Effective output current: Irms is calculated with Trms which is shown in "15.1 Rotary Motor Sizing ",
Tr and Ir which are shown in "16.4 Servo Motor Data Sheet ". See calculation formula below.

Trms
Irms = Irx A
R TR [Al
Tr : Rated torque of servo motor (Catalog value) [N-m]
Ir : Rated current of servo motor (Catalog value) [A]
Trms : Effective torque that calculated with operation pattern and load condition [N - m]
Irms : Effective output current calculated by formula above [A]

Please force air cooling for the amplifier in case of “Irms > 3.3 [A]” by calculation above.

B Confirmation on actual application

Check surface temperature of heatsink center by heat run test at actual system.
Please force air cooling for the amplifier in case of “The temperature above > 65 °C.

*

Please use hardest condition for heat run test.
See fan recommendation below for force air cooling.
DC San Ace series Fan, 60 mm sq. /80 mm sq. (Standard type, SANYO DENKI)

San L series Fan, 60 mm sq. /80 mm sq. (Long life type, SANYO DENKI)
Ask our sales person to use of cooling fan.

*



3. Installation Rotary Motor

3.2  Rotary Motor

1) Precautions

B Various precautions

The device should be installed on non-flammable surfaces only. Installation on or near flammable materials
can cause fire.

Do not stand on or put heavy items on the servo motor.

Operate the device within the specified environmental conditions.

Do not drop the device or subject it to excessive shock.

The attachment direction should be observed strictly.

The thing that damage and mounting parts have damaged should fix by returning to our company
immediately.

2) Open package

Verify the followings when the product arrives.
If you find any discrepancy, contact your distributor or sales office.

B Verify that the model number of the servo motor is the same as ordered.

The model number is located on the main nameplate, following the word “MODEL”.
B \Verify that there is no problem in the appearance of servo motor.
B \Verify that there are no loose screws on the servo motor.

Servo motor main nameplate

Servo motor

AC SERVO SYSTEMS R

MODEL
R2AA0B020FCPOOMA

BOWAC200V 0538 & —Model No.
3000min-' 3 - I.F IP40
SER N0.090206001

2002 \
SANYO DENKI MADE IN

~_ Serial No
JAPAN 00482921-01

3) Installation

Please note the following regarding the installation location and mounting method for the servo motor.
The servo motor is designed for indoor use. Make sure to install it indoors.

Do not use the device in locations where the oil seal lip is continuously exposed to oil, or where the
device is exposed to large quantities of water, oil drops, or cutting fluid. The motor is designed to
withstand only small amounts of moisture spray.

Ambient temperature: 0 to 40°C Good ventilation, no corrosive or explosive gases present.
Storage temperature: -20 to 65°C No dust or dirt accumulation in the environment.
Ambient humidity: 20 to 90% Easy access for inspection and cleaning.
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3. Installation Rotary Motor

4) Mounting method

Mounting in several orientations - horizontal, or with the shaft on top or bottom- is acceptable.

If the output shaft is used in reduction devices that use grease, oil, or other lubricants, or in mechanisms
exposed to liquids, the motor should be installed in a perfectly horizontal or downward position.

In some models, there is an oil-seal attached to the output shaft. If the shaft is facing upwards and the
seal lip is continuously exposed to oil, oil can enter inside the motor and cause damage, as a result of
wear and degradation of the oil seal. In such cases an oil seal should be used on the load-side as well.
Contact your distributor or sales office if the device is to be used in such conditions.

The motor connector and cable outlet should be installed facing downwards, as nearly vertical as
possible.

In vertical installation, create a cable trap to prevent oily water from getting into the motor.

| Cable trap

(i -
N
ead wire m

5) Waterproofing and dust proofing

The protection inside the motor conforms to IEC standards (IEC34-5). However, such protection is
suitable only for short-term use. For regular use, additional sealing measures are required. Be sure to
handle the connector carefully, as damage to the exterior of the connector (painted surface) can reduce
its waterproofing capability.

The motor waterproofing is of IPX 7 class level, but still requires careful handling. If the motor is
continuously wet, due to the respiratory effect of the motor, liquid may penetrate inside the motor.

Install a protective cover to prevent corrosion of the coating and the sealing material, which can be
caused by certain types of coolants (especially water-soluble types).

In the case of a canon plug type motor, use a waterproofed type plug.
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3. Installation Rotary Motor

6) Protective cover installation

Install a protective cover (as described below) for motors continuously subjected to liquids.

Turn the connectors (lead outlets) downwards within the angle range shown in the picture below.
Install the cover on the side where the water or oil would drip.

Install the cover at an angle (for runoff), to prevent water or oil from collecting.

Make sure that the cable does not get soaked in water or oil.

Create a sag in the cable outside the cover, to make sure water or oil does not penetrate to the motor.

If it is not possible to install the connectors (lead outlets) facing downwards, create a sag in the cable to
prevent water or oil from entering the motor.

Seal with sheet packing, etc.

Water (oil) collector

7) Gear installation and Integration with the target machinery

The oil level of the gear box should be below the oil seal lip, for a slight spraying effect on the lip.

Create a hole to prevent pressure build-up inside the gear box, as pressure can cause water or oil to
penetrate the oil seal and enter inside the motor

If the motor is used with the shaft facing upwards, an oil seal should be used on the opposite side of the

mechanism as well. In addition, install a drain to expel the water or oil that may penetrate through
this oil seal.

Gear

Shaft outer
Servo motor

I

Qil level

3-7



3. Installation Rotary motor

B Refer to the drawing below for correct centering of the motor shaft and the target machinery.
Please note when using a rigid coupling that even a slight mistake in centering can damage the output shaft.

cAUHE

Measured at all 4 locations, the difference
between the maximum and the minimum should

not exceed 3/100mm r- 1
(coupling rotates jointly) \ A
1
E==1 1
1
1

B Do not subject the servo motor shaft to shock, as the precision encoder is directly connected to it.
If it is absolutely necessary to hit the motor for position adjustment or other reasons, use a rubber or
plastic hammer and hit the front flange area.

Y

—

4

T — e

B If mounting to a machine, create enough mounting holes for smooth coupling of the motor flange rabbet.
The mounting surface should be flat, otherwise damage to the shaft or the load may occur.

B Use the screw at the end of the shaft for installing parts such as the gear, pulley, or coupling, to avoid
shock.

Bolt

[SI[ K=
=T s\ =N

Pulley Patch Pulley

B Tapered servo motor shafts transmit the torque via the tapered surface. Make sure the key fits without

rattling. The tapered surface contact should be no less than 70%.

Taper

B Use a special tool for removing the gear, pulley, etc.

:

-

=5

Removal tool



3. Installation Rotary motor

8) Allowable bearing load

The table below shows the allowable bearing load of the servo motors. Do not apply excessive thrust load
or radial load. In case of belt driving, make sure that the shaft converted value of belt tension does not
exceed the allowable values shown below. The thrust load and radial load tolerance values assume
individual application to the shaft.

. LR,

o

| 1
The radial load tolerance value is the LR/3 i | - | )
maximum load that can be applied at the T load b e N
point measured 1/3 of the distance from the rust loa b
tip of the output shaft. L

Farecion > [D]

F1 direction <:| i 1
J

ﬁzllj

Radial load Fgr
Servo motor Assembly Operation
Series model number Radial load (N) Thrust load (N) Radial load (N) Thrust load (N)
FR F direction | F1 direction FR F direction | F1 direction
R1AA10100 980 290 290 690 290 290
R1AA10150 980 290 290 690 290 290
R1AA10200 980 290 290 690 290 290
R1AA10250 980 290 290 690 290 290
R1AA13300 2000 390 390 980 390 390
R1AA13400 2000 390 390 980 390 390
R1 R1AA13500 2000 390 390 1200 390 390
R1AA18550 3900 2000 2000 1800 590 590
R1AA18750 3900 2000 2000 1800 590 590
R1AA1811K 3900 2000 2000 1800 590 590
R1AA1815K 3900 2000 2000 2700 1500 1500
R1GA04005F 150 98 98 98 29 29
R1GA04010F 150 98 98 98 29 29
R1GA06020D 390 200 200 200 68 68
R2[JA04003 98 78 78 49 29 29
R2[0A04005 150 98 98 98 29 29
R2[0A04008 150 98 98 98 29 29
R2AA04010 150 98 98 98 29 29
R2[0A06010 150 98 98 98 29 29
R2[JA06020 390 200 200 200 68 68
R2AA08020 390 200 200 200 98 98
R2AA06040 390 200 200 250 68 68
R2AA08040 390 200 200 250 98 98
R2AA08075 590 390 390 340 200 200
R2AAB8100 590 780 290 340 200 200
R2 R2AA10100 590 780 290 340 200 200
R2AA13050 980 1400 1400 640 490 490
R2AA13120 1700 1900 1900 640 490 490
R2AA13180 1700 1900 1900 640 490 490
R2AA13200 1700 1900 1900 640 490 490
R2AA18350 2300 1900 1900 1500 290 290
R2AA18450 2300 1900 1900 1500 290 290
R2AA18550 3900 2000 2000 1800 590 590
R2AA18750 3000 2000 2000 2000 1100 1100
R2AA22500 2300 1900 1900 1500 490 490
R2GAD102RM 10 5 5 10 5 5
R2O0A02D20F 20 20 20 20 20 20
R2C0A02D30F 20 20 20 20 20 20
R5AA06020 390 200 200 200 68 68
R5 R5AA06040 390 200 200 250 68 68
R5AA08075 590 390 390 340 200 200




3. Installation Rotary motor

Servo motor Assembly Operation
Series model number Radial load (N) Thrust load (N) Radial load (N) Thrust load (N)
FR F direction | F1 direction FR F direction | F1 direction
Q1AA07075 590 390 390 340 200 200
Q1AA10150 980 290 290 690 290 290
Q1AA10200 980 290 290 690 200 200
Q1AA10250 980 290 290 690 200 200
Q1AA12200 980 290 290 690 290 290
Q1 Q1AA12300 980 290 290 690 290 290
Q1AA13300 2000 390 390 980 390 390
Q1AA13400 2000 390 390 1200 390 390
Q1AA13500 2000 390 390 1200 390 390
Q1AA18450 2300 1900 1900 1500 490 490
Q1AA18750 3900 2000 2000 1800 590 590
Q2AA04006 150 98 98 98 29 29
Q2AA04010 150 98 98 98 29 29
Q2AA05020 250 200 150 200 78 78
Q2AA08075 590 780 290 340 200 200
Q2AA08100 590 780 290 340 200 200
Q2AA10100 980 290 290 690 200 200
Q2AA10150 980 290 290 690 290 290
Q2AA13050 980 1400 1400 640 490 490
Q2AA13150 1700 1900 1900 640 490 490
Q2 Q2AA13200 1700 1300 1300 690 290 290
Q2AA13300 1700 1900 1900 880 390 390
Q2AA18200 2300 1900 1900 1500 490 490
Q2AA18350 2300 1900 1900 1500 490 490
Q2AA18450 2300 1900 1900 1500 490 490
Q2AA18550 3900 2000 2000 1800 590 590
Q2AA18750 3000 2000 2000 2000 1100 1100
Q2AA22550 3900 2000 2000 1800 590 590
Q2AA22700 3900 2000 2000 2500 1100 1100
Q2AA2211K 3900 2000 2000 2700 1500 1500
Q2AA2215K 3900 2000 2000 2300 1500 1500
Q4 Q4AA1811KB 3900 2000 2000 1800 590 590
Q4AA1815KB 3900 2000 2000 2700 1500 1500
* For specifications on other motor, please contact us.

9) Cable Installation Considerations
B Make sure that no stress is applied to the cable and that it is undamaged.

B If the servo motor is installed in a moving location, make sure that no excessive stress is applied to the
cable, by allowing a large bending radius.

B Avoid pulling the cable over sharp objects such as cutting scrap that can damage its exterior. Make sure
the cable is not touching any machinery, and that it is out of the path of people and machines.

B Prevent bending or additional weight stress on the cable connection by clamping the cable to the
machinery.
In applications where the motor or the cable is moving using a cable bear, the bending radius should be
based on the required cable-life and the type of cable used.

B Install the cables of moving parts in a manner that permits easy regular replacement.
Consult with your distributor or sales office for recommendations, if you use cables for moving parts.



3. Installation Linear Motor

3.3 Linear motor

1) Precautions on linear motor installation

Make sure to read “Safety precautions” carefully to use properly. Failure to observe the safety precautions may
result in damages or accidents.

2) Installation of flat-type linear motor with core

B Installation of magnetic rails

Step Description
Strong magnet is set in the surface of the magnetic rail. High magnetic attraction force exists between
1 themselves and between the rails and the motor coil or tools made of iron. Take care not to have your

hands caught

Attraction force between the motor coil and the magnetic rail is more than 5 times as strong as the

2 maximum force, which is constant even when the motor power is off. Therefore, the system structure must
be rigid enough to support the magnetic attraction and maintain precision.

Do not start operation having any magnetic dust or metal, or dirt on the surface of the magnetic rails,
otherwise, those foreign materials may be caught in the mover and cause troubles. Depending on the
operation condition, bellows or sliding cover is needed to prevent foreign materials from attaching. Take
care to keep the surface of the magnetic rails clean.

When installing, the bottom of the magnetic rails (flat surface) must be the contact point. If the top surface
4 (uneven surface) comes near the base, high magnetic force is generated and may cause injury or
breakage.

If a positioning pinhole (®5.1) is there at the magnetic rail, that hole must be all on the same side for

5 multiple magnetic rails installation. If not, polarity order of the magnetic rails is inappropriate and there is a
danger of runaway.

Install the magnetic rails one by one using all the installing screws. Tighten the installing screws with
specified tightening torque and engagement length and use screw locking adhesive. If some magnetic rails
are not fixed by appropriate screws, magnetic attraction will be generated when other magnetic rails or
magnetized metal come near, resulting in injury or breakage.

6 0 %hdbqhdﬁ

e
v Z

Install the magnetic rails in order from end. When installing one magnetic rail next to the one already fixed,
do not place the former above the latter but place it from the side of the latter. Otherwise, magnetic force
will be generated and may cause injury or breakage.
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3. Installation Linear Motor

Installation of coil <Mounting in the place no magnetic rail exist. >

Step

Description

Install the magnetic rail at only the half of the whole stroke, and confirm that the area without magnetic rail
is longer than the coil length by 50 mm minimum.

Shock absorber

Linear sensor

Place the coil on the base where there is no magnetic rail using a spacer. Use a spacer of appropriate
material which does not damage the base and the coil. Take care not to have your fingers caught in
between the coil and the spacer. Use a spacer which is a little thinner than the magnetic rails.

Stage

(Lead head)

Linear motor

Linear motor
(Magnetic rail)

All the tap holes for installing the coil must be used. Tighten the installing screws with specified tightening
torque and engagement length and use screw locking adhesive.

Insert a shim between the coil and the stage to adjust the gap between the magnetic rail and the coil. Its
appropriate length is or the one without magnet cover, for the one with magnet cover.

Stage
(Supported by linear guide or others.)

e Shim for adjusting clearance

[ Magnetic rail

ar ar ) ar
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3. Installation Linear Motor

Slide the movable stage which has the coil installed onto the magnetic rails which have been fixed by
screws. Pay attention that coil will be attracted to the above of magnetic rail by magnetic force. When the
whole coil is on the magnetic rail, attraction force no longer exists.
Perform gap adjust between the motor coil and magnetic rail, and
then tighten mounting bolts.
4
5
Installation is complete when the motor has been installed. Then conduct wiring.
Shock absorber
Cable-veyor
6 Linear motor
(Magnetic rail)
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3. Installation Linear Motor

Installation of coil <Mounting in the place magnetic rail exist. >

Step

Description

1

After having installed all the magnetic rails, place the coil above the magnetic rails using non-magnetic
spacer of 50mm or thicker. Non-magnetic spacer must be of the material which would not be compressed
by the coil self weight.

Prepare through taps to horizontally raise or lower the stage by bolts. Tips of the through bolts must
contact the base so that the stage can be lifted. To avoid any damage between the through bolts and the
base, use spacers made of resin. Take the magnetic attraction force into account when choosing the bolt
length/number and spacers.

Install the stage on top of the coil and connect them together. Insert through bolts into through taps and lift
the stage and the coil together, then separate the coil and non-magnetic spacers and remove the spacers.

Press more than two through screws down in order to lower the stage horizontally until the guide block can
support it. Then remove the through bolts. Adjust the stage where the space between the coil and the
magnet is wide and attraction force is small.

Through bolt

,___l ,___l Through tap
- =
- - Spacer
[ > s e Start pressing down
= = = beginning from 50mm
: Coil : or more height.

[0]

S 10 ;

g ==y

E \\

9 N

|

c N

S 1

49
2%
80

S %

£5 o1 N
c®
03 \

0.01 \
0. 1 10 100
Gap

Keep 50mm or more for security reasons.
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3. Installation Linear Motor

3)

Installation of twin-type linear motor with core

Installation and precautions of magnetic rails

Step

Description

1

Strong magnet is set on the surface of the magnetic rails. High magnetic attraction force is generated
between the magnets themselves and between the motor coil, tools or jigs made of iron when they are
placed near the magnetic rails. Take care not to have your hands caught.

Magnetic attraction force exists between the magnetic rails and the motor coil, which is constant even
when the motor power is turned off. Therefore, the system structure must be rigid enough to support the
magnetic attraction and maintain precision.

Do not start operation having any magnetic dust or metal, or dirt on the surface of the magnetic rails,
otherwise, those foreign materials may be caught in the mover and cause troubles. Depending on the
operation condition, bellows or sliding cover is needed to prevent foreign materials form attaching. Take
care to keep the surface of the magnetic rails clean.

When installing the magnetic rails, make sure to set the magnet surface (uneven surface) of the magnetic
rail on each side facing each other. For security reasons, place a non-magnetic spacer of 30 to 80mm in
width and 100mm or higher between the facing magnetic rails to avoid magnetic attraction between the
magnetic rails on both sides.

Non-magnetic spacer
(Aluminum, wood etc.)

When installing the magnetic rails, make sure that the counter sinking on the installation holes should be
facing up. If installed in wrong direction, the installing bolt head will interfere the motor coil and cause
breakage.

Install the magnetic rails one by one using all the installing bolts. Tighten the installing screws with
specified tightening torque and engagement length and use screw locking adhesive. If any magnetic rails
are not fixed by appropriate bolts, magnetic attraction will be generated when other magnetic rails or
magnetized metal come near, resulting in injury or breakage.

Magnetic rail : fixed

Non-magnetic spacer

Magnetic rail : fixed ]
Magnetic rail : not fixed ® Non-magnetic spacer

000006 S r 2
Magnetic rail : not fixed

Magnetic rail : fixed
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3. Installation Linear Motor

Install the magnetic rails in order from end. When installing one magnetic rail next to the one already
fixed, do not place the former from the side of the latter but place it from front or back of the latter.
Otherwise, magnetic force will be generated and may cause injury or breakage.

Magnetic rail : fixed

0000V OOOCPOOOOOOO 0

Non-magnetic spacer

7
Magnetic rail : fixed Non_magnetic spacer
B Installation of coil
Step Description
Install the magnetic rail at only the half of the whole stroke, and confirm that the area without magnetic rail
is longer than the coil length by 50 mm minimum.
Shock absorber Install the magnetic rail except for the
motor coil length.
1
Install a dummy magnetic rail on the stroke without magnetic rails and insert the motor coil between the
dummy magnetic rail. Take care not to have your fingers caught in between the motor coil and the base.
(See “External View for the shape of dummy magnetic rail”.)
(Lead head)
Linear motor (coil)
2 Dummy magnetic rail
Linear motor
(Magnetic rail)




3. Installation Linear Motor

Temporarily fix the motor coil and the stage using installing bolts and adjust the gap between the dummy
magnetic rail and the coil within the specified ranges. Recommended difference of gaps at any two points
between dummy magnetic rail and coil is 0.2mm or less.

After adjusting the gap, tighten the installing bolts for the motor coil and the stage. All the tap holes for
installing the motor coil must be used. Tighten the installing screws with specified tightening torque and
engagement length and use screw locking adhesive.

Stage

Linear motor
(Magnetic rail)

Linear motor
(Coil)

How to adjust the gap

Make sure to perform gap adjustment on the area where the motor coil is facing dummy magnetic rail. If
adjustment is performed on the area with magnetic rails, injury or breakage may occur, because high
magnetic attraction force exists on the motor coil. Never adjust the gap on the area with the magnetic
rails.

When eccentric pins are used.

When eccentric pins are used, adjust the gap from top of the stage.

Make four or more holes for eccentric pins on top of the stage. The hole location must be determined so
that the eccentric pins touch the upper plate of the motor coil. If the eccentric pins stress other point than
the upper plate, the motor coil may break. See the recommended values in the figure below for the location
of the pin holes. Refer to the external diagram for recommended shape of the eccentric pins.

Insert the eccentric pins into the eccentric pin holes on the stage and turn them left and right to adjust the
gap. It is recommended that the difference of gaps at two points between the dummy magnetic rail and the
motor coil be 0.2mm maximum.

Gap-adjusting eccentric pin

eg%}%% (Four pins)

1 "\| Stage

Motor coil Dummy magnetic rail

(Recommended location value of gap adjusting eccentric pin)

Gap adjusting eccentric pin

<P <, »/ (Four pins)
S T

-

ﬂ.. ‘J Dummy magnetic rail

Motor coil
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3. Installation Linear Motor

When bolts are used.

When bolts are used, adjust the gap from side of the stage.

Prepare four or more taps for gap adjusting bolts on the side of the stage. The hole position must be
determined so that the tip of the gap adjusting bolt touches the upper plate of the motor coil. If the bolts
stress other point than the upper plate, the motor coil may break. See the recommended values in the
figure below for the location of taps of bolts. As tap diameter, M8 or M10 is recommended.

Insert the gap adjusting bolts into the taps on the side of the stage and turn them left and right to adjust the
gap. If the bolt is too short for its tip to reach the upper plate of the motor coil, put a spacer between the tip
of the bolt and upper plate. It is recommended that the difference of gaps at two points between the
dummy magnetic rail and the motor coil be 0.2mm maximum.

Gap-adjusting bolt

(Four bolts)

Gap adjusting bolt
(Four bolts)

2
(s —
il 0

o
d +H
©

Motor coil

Dummy magnetic rail

4 Slide the movable stage with the motor coil installed towards the magnetic rail side which was fixed with
screws. Pay attention that coil will be attracted to between magnetic rails by magnetic force. When the
motor coil is completely inside the magnetic rails, the force no longer exists.




3. Installation Linear Motor

When the motor has been installed, perform wiring.

Shock absorber Cable-veyor

Linear motor (coil)

Linear motor
(Magnetic rail)

Linear guide

4)

Cable installation and considerations

Please be careful not to apply any stresses on or damages to cables.

When it is anticipated to move the servomotor, allow enough flexion radius of the cable to avoid stress.
Install the cables where there is no danger of their sheaths being damaged by cutting flakes or other sharp
materials. Avoid contact with any corner of machines.

Take care not to step on the cables or not to have any machine mounted on them.

Clamp the cables to the machine to avoid stress and self-gravity at the connection point.

Cables connected from the coil are not robot cables, so fix them firmly and do not make them bend
repeatedly. When cables are moved by cable bearer or others, prepare a robot cable as an extension
cable. In that case, determine a flexion radius of each cable by the necessary flexion lifetime and type of
wire.

It is recommended that the cables of a mover should have a structure that enables periodic replacement.
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4. Wiring Wiring for the terminal of high voltage and grounding

4.1 Wiring for the terminal of high voltage and grounding

1) Name and its function

Terminal name Conneptor Remarks
marking
R-T Single-phase 100 to 115V AC +10%,-15% 50/60Hz +3%
L or Single-phase 200 to 230V AC +10%,-15% 50/60Hz +3%
Main circuit power supply R-S-T
Three-phase 200 to 230V AC +10%,-15% 50/60Hz +3%
P-N 48V DC+10%, 24V DC*=10%
et Single-phase 100 to 115V AC +10%,-15% 50/60Hz +3%
Control power supply Single-phase 200 to 230V AC +10%,-15% 50/60Hz +3%
CP-CN 24V DC*+10%
Servo motor connector u-v-w Connected with servo motor
Safeguard connector @ Connected with grounding wire of power supply and of servo motor.
Connects regenerative resistance to terminal
RS2#01 . . . .
RB1 and RB. Built-in regenerative resistance is
RS2#02 already connected at factory settin
RS2#03 y y setting.
Connects external regenerative resistance to
RS2#04 . .
terminal RB1 and RB when regenerative
RS2#05 . - . .
performance is insufficient. Terminal RB4 is not
. . RS2#30 .
Regeneration resistance RB1-RB2 supplied.
connector RB4 In the case of built-in regenerative resistance,
terminal RB1 and RB4 are already
RS2410 short-circuited by short ba.r at factory setting.
RS2#15 Remove short bar of terminal RB1 and RB4
(opened), to connect external regenerative
resistance to terminal RB1 and RB4, when
regenerative performance is insufficient.
Maker maintenance P-©@ For maker maintenance. Do not connect anything.

2) Wire

The electric wire used for a servo amplifier main circuit power is shown below.

B Wire type
Kinds of wires Conductor allowable
Code Name temperature [°C]
PVC Common vinyl electric wire -
\Y% 600V electric wire 60
HIV Special heat-resistant vinyl wire 75

v" The information in this table is based on rated current flowing through three bundled lead wires in ambient
temperature of 40°C. Use the electric wire beyond proof-pressure 600V.

v" When wires are bundled or put into a wire-duct, such as a hardening vinyl pipe or a metallic conduit, take the
allowable current reduction ratio into account.

v' If ambient temperature is high, service life of the wires becomes shorter due to heat-related deterioration. In this case,
we recommend using heat-resistant vinyl wires.



4. Wiring

Wire diameter — Permissible current/ Recommended Wire Diameter (Rotary motor)

3) Wire diameter - Permissible current

Nominal Conductor Permissible current over ambient
AWG size | cross-sectional area resistance temperature [A]

[mm?] [Q/km] 30°C 40°C 55°C

20 0.5 39.5 6.6 5.6 4.2

19 0.75 26.0 8.8 7.0 5.4

18 0.9 24.4 9.0 7.7 5.8

16 1.25 15.6 12.0 11.0 8.3
14 2.0 9.53 23.0 20.0 15.0
12 3.5 5.41 33.0 29.0 21.8
10 5.5 3.47 43.0 38.0 28.5
8 8.0 2.41 55.0 49.0 36.8
6 14.0 1.35 79.0 70.0 52.5

v' ltis areference value in the case of a special heat-resistant vinyl wire (HIV).
v' The diameter of an electric wire and permissible current in the case of doing the bundle line of the three electric wires

are shown.

v' Use it below by the above-mentioned permissible current.

4) Recommended Wire Diameter (Rotary motor)

The recommendation electric wire diameter used for servo amplifiers and rotary motors are shown below.
Input voltage 200V AC

Servo motor
model No.

Motor power
(U-v-w- )

AWG

2
mm
No.

Servo
amplifier to

Main circuit
power supply
(R-S'T-D)

Control power
supply

Regeneration
resistance

be combined

AWG

2
mm
No.

AWG

2
mm
No.

AWG

2
mm
No.

mm2

AWG
No.

R2AA04003F

R2AA04005F

R2AA04010F

0.5 20

R2AA06010F

R2AA06020F

R2AA06040H

R2AA08020F

R5AA06020H

0.75 19

R5AA06020F

R5AA06040H

RS2#01A

1.25 16

R1AA10100H

R1AA10150H

R2AA06040F

R2AA08040F

R2AA08075F

R2AAB8100H

R2AA10075F

R2AA13050D

0.75 19

R2AA13050H

R2AA13120B

R5AA08075D

R5AA06040F

R5AA08075D

R5AA08075F

RS2#03A

2.0 14

1.25 16

1.25 16

2.0 14

2.0

14

v' # = Optional number or alphabetical letter.

v' The information in this table is based on rated current flowing through three bundled lead wires in ambient

temperature of 40°C.
v When wires are bundled or put into a wire-duct, take the allowable current reduction ratio into account.
v' If ambient temperature is high, service life of the wires becomes shorter due to heat-related deterioration. In this case,
use special heat-resistant vinyl wire (HIV).

v" Depending on the servo motor capacity, thinner electric wires than indicated in the above table can be used for the

main circuit power terminal.
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4. Wiring

Wire diameter — Permissible current/ Recommended Wire Diameter (Rotary motor)

B Input voltage 200V AC

Servo motor

Motor power
(U-V-W-D)

Servo

Main circuit
power supply

Control power
supply

Regeneration
resistance

S

model No. amplifier to (RS T@)

AWG | be combined > | AWG > | AWG 2 | AWG AWG
mm mm mm

2
mm No. No. No. No. No.

R1AA10100F
R1AA10150F
R1AA10200H
R1AA10250H
R2AAB8075F
R2AAB8100F
R2AA10100F
R2AA13120D
R2AA13120L
R2AA13180H
R2AA13200L
Q1AA10100D
Q1AA10150D
Q1AA12100D

2.0 14 RS2#05A 2.0 14 2.0 14 2.0 14

R1AA10200F
R1AA10250F
R1AA13300H
R1AA13300F
R1AA13400H | 5.5 10
R1AA13500H
R2AA13180D
R2AA13200D
R2AA18350L
Q1AA10200D
Q1AA10250D
Q1AA12200D
Q1AA12300D
Q1AA13300D | 5.5 10
Q2AA13200H
Q2AA18200H

RS2#10A 5.5 10 5.5 10 5.5 10
1.256 16

3.5 12

R1AA13400F
R1AA13500F
R2AA18350D | 5.5 10
R2AA18450H
R2AA22500L
R2AA18550R | 8.0 8
R2AA22700S
Q1AA13400D
Q1AA13500D
Q1AA18450M
Q2AA18350H
Q2AA18450H
Q2AA18550R
Q2AA22550B
Q2AA22700S | 8.0 8
Q4AA1811KB
Q4AA1815KB

RS2#15A 8.0 8 8.0 8 8.0 8

5.5 10

v' # = Optional number or alphabetical letter.

v" The information in this table is based on rated current flowing through three bundled lead wires in ambient
temperature of 40°C.

v When wires are bundled or put into a wire-duct, take the allowable current reduction ratio into account.

v' If ambient temperature is high, service life of the wires becomes shorter due to heat-related deterioration. In this case,
use special heat-resistant vinyl wire (HIV).

v" Depending on the servo motor capacity, thinner electric wires than indicated in the above table can be used for the
main circuit power terminal.
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4. Wiring

Wire diameter — Permissible current/ Recommended Wire Diameter (Rotary motor)

B Input voltage 200V AC

Servo motor
model No.

Motor power
(U-v-w- )

AWG

2
mm
No.

Servo
amplifier to

Main circuit
power supply
(R:S:T:D )

Control power

supply

Regeneration
resistance

S

be combined

mm?2

AWG
No.

mm?

AWG
No.

AWG

2
mm
No.

AWG
No.

R2AA18550H

R2AA18750H

R2AA1811KR

R2AA2211KB

R2AA2215KB

R1AA18550H

R1AA18750L

R1AA1811KR

R1AA1815KB

Q1AA18750H

Q2AA18550H

Q2AA18750L

Q2AA2211KV

Q2AA2215KV

Q4AA1811KB

Q4AA1815KB

14.0 6

RS2#30A

14.0 6

1.25

16

8.0 8

14.0 6

B Input voltage 100V AC

Servo motor
model No.

Motor power
U-v-w- )

mm?

AWG
No.

Servo
amplifier to be
combined

Main circuit
power supply

Control power

R-8-T-D)

supply

Regeneration
resistance

AWG

2
mm
No.

mm?

AWG
No.

AWG

2
mm
No.

mm?

AWG
No.

R2EAQ04003F

R2EAQ04005F

R2EAQ04008F

R2EA06010F

0.5 20

RS2#01A

1.25 16

R2EA06020F

0.75 19

RS2#03A

2.0 14

1.25 16

1. 16

2. 14

2.0

14

B Input voltage 48V DC

Servo motor

Motor power
U-v-w-9)

Servo

Main circuit
power supply

Control power

Regeneration
resistance

supply

AWG
No.

R-S-T:-D)
AWG
No.

amplifier to
be combined

model No. AWG

No.

AWG
No.

AWG

2
mm
No.

mm? mm?2 mm? mm?

R1GA04005F
R1GA04010F
R1GA06020D
R2GA04003F
R2GA04005F
R2GA04008D
R2GA06010D
R2GA02D20F
R2GA02D30F
R2GAD102RM | 1.25 16 RS2K02A

v' # = Optional number or alphabetical letter.

v" The information in this table is based on rated current flowing through three bundled lead wires in ambient

temperature of 40°C.
v" When wires are bundled or put into a wire-duct, take the allowable current reduction ratio into account.

1.25 16 RS2K04A 1.256 16 1.25 16 125 | 16 2.0 14

1.256 16 1.25 16 1.25 | 16 2.0 14

v' If ambient temperature is high, service life of the wires becomes shorter due to heat-related deterioration. In this case,
use special heat-resistant vinyl wire (HIV).

v" Depending on the servo motor capacity, thinner electric wires than indicated in the above table can be used for the
main circuit power terminal.

v 1.25mm? is recommended for the wire for brake.
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4. Wiring

Recommended wire diameter (Linear motor)

5) Recommended wire diameter (Linear motor)

The following shows recommended wire diameter for use in servo amplifier and linear motor.

B Input voltage 200V AC (DS-series: Linear motor)
Motor power Main circuit Control Regeneration
Servo motor CRAURS) Sgryo power supply power resistance @
model No. ampllfler to |[(R-S:T-) supply
mmz | AWG be combined mmz | AWG | L2 |AWG | o |[AWG | | AWG
No. No. No. No. No.
DS030C1N2
DS050C1N2 | 0.75 19 RS2#03A 2.0 14
DS075C1N2
DS030C2N2
DS050C2N2 2.0 14 2.0 14
DS075C2N2 20 14 RS2#05A 2.0 8
DS100C1N2
DS150C1N2 1.25| 16
DS030C3N2
DS050C3N2
DS075C3N2 5.5 10 RS2#10A 5.5 10 5.5 10 5.5 10
DS100C2N2
DS150C2N2
DS100C3N2
DS150C3N2 8.0 8 RS2#15A 8.0 8 8.0 8 8.0 8
B Input voltage 200V AC (DD-series: Linear motor)
Motor power Main circuit Control Regeneration
Servo motor (U-V-W- &) Sgryo power SUpéaly power resistance @
model No. ampllfler to |(R-S-T- ) supply
mmz | AWG be combined mmz | AWG | o |AWG | o [AWG | L | AWG
No. No. No. No. No.
DS030C1Y4 2.0 14 RS2#05A 2.0 14 1.25 | 16 5.5 14 2.0 14
DS030C2Y4
DS030C3Y4
DS050C1Y2 5.5 10 RS2#10A 5.5 10 5.5 10 5.5 10
DS075C1Y2
DS050C2Y2 1.25 | 16
DS075C2Y2 8.0 8 RS2#15A 8.0 8 8.0 8 8.0 8
DS050C3Y2
DS075C3Y2 | 14.0 6 RS2#30A 14.0 6 14.0 6 14.0 6
DS050C4Y2
B Input voltage 200V AC (DT-series: Center magnet type linear motor)
Motor power Main circuit Control Regeneration
Servo motor (U-V-W- &) Se:ryo power superialy power resistance @
model No. ampllfle_r to |(R-S-T- ) supply
mm2 | AWG be combined mmz | AWG | e |AWG | o [AWG | o | AWG
No. No. No. No. No.
DTO30CD1AN | 0.75 19 RS2#03L 2.0 14 125 | 16 2.0 14 2.0 14

v' # = Optional number or alphabetical letter.
v' The information in this table is based on rated current flowing through three bundled lead wires in ambient
temperature of 40°C.

v When wires are bundled or put into a wire-duct, take the allowable current reduction ratio into account.

v' If ambient temperature is high, service life of the wires becomes shorter due to heat-related deterioration. In this case,
use special heat-resistant vinyl wire (HIV).
v" Depending on the servo motor capacity, thinner electric wires than indicated in the above table can be used for the
main circuit power terminal.
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4. Wiring Wiring of servo motor

6) Wiring of servo motor
B Plug model number for power and brake of R-series servo motor (Products of Japan Aviation Electronics Industry,

Limited)
Plug for power and brake Plug for brake
Servo motor (Cable clamp) (Cable clamp)
model number [Plug + clamp model number] [Plug + clamp model number]

Straight Angle Straight Angle
R2AA13050
R2AA13120
R2AA13180 N/MS3106B24-11S N/MS3108B24-11S
R2AA13200 (N/MS3057-16A) (N/MS3057-16A) Note 1) Note 1)
R2AA18350 [MS06B24-11S-16] | [MS08B24-11S-16]
R2AA18450
R2AA22500
R2AA18550 N/MS3106B32-17S N/MS3108B32-17S | JL04V-6A10SL-3SE-EB-R | JL04V-8A10SL-3SE-EB-R
R2AA18750 (N/MS3057-20A) (N/MS3057-20A) (JLO4-1012CK(05)-R) (JLO4-1012CK(05)-R)
R2AA1811K [MS06B32-17S-20] | [MS08B32-17S-20] [332706X1] [332707X1]

Note 1) Brake plug is shared with motor power plug.

v Please contact us for waterproofing specifications and TUV-compliant products.
Please place your order by “plug + clamp model number,” our exclusive model numbers.

<Specification for leads and plugs and pin assignment table>

Lead color Plug pin No. Name Remarks
Yellow A Brake Power for brake (24V DC)
Yellow B Brake | Power for brake (GND of 24V DC)
- C NC -
Red D U Phase U
White E V Phase V
Black F w Phase W
Green/yellow G S Protective grounding terminal
Green/yellow H (@n) Protective grounding terminal
- I NC -

v" No polarity on terminal for brake power.

R-series servo motor
Canon plug for power line
Pin assignment (Viewed from motor)
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4. Wiring

Wiring of servo motor

B Plug model number for power and brake of Q-series servo motor
(Products of Japan Aviation Electronics Industry, Limited)

Servo motor Plug for power (Cable clamp) Plug for brake (Cable clamp)
model number [Plug + clamp model number] [Plug + clamp model number] Remarks
Straight Angle Straight Angle
Q1AA10200D N/MS3106B20-15S N/MS3108B20-15S JLO4V-6A10SL-3SE-EB | JL04V-8A10SL-3SE-EB
Q1AA10250D | . (NIMS3057-12A) (N/MS3057-12A) (JL04-1012CK (50)) (JL04-1012CK (50))
[MS06B20-15S-12] [MS08B20-15S-12] [332706X1] [332707X1]
Q1AA12200D JLO4V-6A10SL-3SE-EB | JL04V-8A10SL-3SE-EB
(JL04-1012CK (50)) (JLO4-1012CK (50))
QIAA12300D | \/Ms3106B24-11S | N/MS3108B24-11S [332706X1] [332707X1]
Q1AA13300D (N/MS3057-16A) (N/MS3057-16A)
81&1 ggggg [MS06B24-11S-16] [MS08B24-11S-16] Note 1 Note 1
Q1AA18450M
N/MS3106B32-17S N/MS3108B32-17S JLO4V-6A10SL-3SE-EB | JLO4V-8A10SL-3SE-EB
Q1AA18750H |  (N/MS3057-20A) (N/MS3057-20A) (JL04-1012CK (50)) (JL04-1012CK (50))
[MS06B32-17S-20] [MS08B32-17S-20] [332706X1] [332706X1]
83221 2288: N/MS3106B24-11S N/MS3108B24-11S
Q2AA18350H (N/MS3057-16A) (N/MS3057-16A) Note 1 Note 1
Q2AA18450H [MS06B24-11S-16] [MS08B24-11S-16]
Q2AA18550R N/MS3106B32-17S N/MS3108B32-17S
Q2AA18550H (N/MS3057-20A) (N/MS3057-20A)
Q2AA18750L [MS06B32-17S-20] [MS08B32-17S-20] JLO4V-6A10SL-3SE-EB | JLOAV-8A10SL-3SE-EB
Q2AA22550B N/MS3106B24-11S N/MS3108B24-11S (JL04-1012CK (50)) (JL04-1012CK (50))
(N/MS3057-16A) (N/MS3057-16A) [332706X1] [332707X1]
Q2AA22700S | [MS06B24-11S-16] | [MS08B24-11S-16]
nggglgﬁx N/MS3106B32-17S N/MS3108B32-17S
Q4AA1811KB (N/MS3057-20A) (N/MS3057-20A)
Q4AAT815KB [MS06B32-17S-20] [MS08B32-17S-20]
Note 1)  TUV-compliant, DC24V with brake model needs separate plug for brake.

v' Please contact us for waterproofing specifications and TUV-compliant products.

Plug for brake is used in common with for power line except for the above model.

Please place your order by[plug + clamp model number], our exclusive model numbers.

Q-series servo motor
Canon plug for power line

(For N/MS3106 (8)B20-15S)
Pin assignment (Viewed from motor)

Phase U

Earth

Q-series servo motor
Canon plug for power line

(For N/MS3106 (8)B32-17S)
Pin assignment (Viewed from motor)

Q-series servo motor
Canon plug for power line
(For N/MS3106 (8)B24-11S)
Pin assignment (Viewed from motor)

C A
O O
8

Q-series servo motor

Br

Br

Canon plug for brake line
(For JLO4V-6 (8)A10SL-3SE-EB)
Pin assignment (Viewed from motor)




4. Wiring Wiring Example

7) Wiring Example

Even if it turns off power supply, high-pressure voltage may remain in servo amplifier. Therefore, do not touch a power
supply terminal for 5 minutes for the prevention from an electric shock. Completion of electric discharge turns off the
lamp of CHARGE. Please do connection check work after checking putting out lights.

B Three phase 200V AC [Generic output]

€ When using + side of OUT1 or OUT2 for power supply

Three-phase

200 to 230V AC
50/60 Hz MC
OO R U SERVO MOTOR
O | O S v
O O T W
— r S
Ot
Operation ON
1 OFF
- Emergency
e RB2
5V DC, 12 to 24V DC  Alarm CN2
1
| OUT1+: 16
T OUT2+: 18
OuT1-: 17
{E OouT2-: 19
COM

:
L

€ When using - side of OUT1 or OUT2 for power supply

, CN2
1
| OUT1+: 16
T OUT2+: 18
L ouT1-: 17
+E §
5V DC, 12 to 24V DC OUT2-:19

j
v" Use one of the CN2 - 16 - 19(OUT1, OUT2) outputs, and set either during ALM status output ON or during ALM

status output OFF with the selection setting of “Index: 0x20F9 General output function selection”.

v" When relay or induction coil load connect to CN2 output, need to connect surge absorbing diode.
In order to avoid the failure of the amplifier, please make sure of polarity of the diode.



4. Wiring Wiring Example

B Single-phase 200V AC, Single-phase 100V AC [Generic output]

4 When using + side of OUT1 or OUT2 for power supply

Single-phase
200 to 230V AC
50/60 Hz
or,
Single-phase
100 to 115V AC
50/60 Hz MC
OO R U SERVO MOTOR
S v
O O T w
— r S
- t
Operation N
ON
L OFF
- Emergency
stop RB1
RR?
CN2
5V DC, 12 to 24V DC OUT1+:16
OuUT2+:18
ouT1-:17
0ouUT2-:19
S
T
4 When using - side of OUT1 or OUT2 for power supply
CN2
OUT1+:16
OuUT2+:18
L ouT1-:17
+E .
5V DC, 12 to 24V DC OuT2-:19
S

I

v" Use one of the CN2-16-19 (OUT1, OUT2) outputs, and set either during ALM status output ON or during ALM status
output OFF with the selection setting of “Index: 0xX20F9 General output function selection”.

v" When relay or induction coil load connect to CN2 output, need to connect surge absorbing diode.
In order to avoid the failure of the amplifier, please make sure of polarity of the diode.



4. Wiring Wiring Example

B 48V DC, 24V DC [Generic output]

€ When using + side of OUT1 or OUT2 for power supply

SERVO MOTOR

+ CP U
AC/DC 1
CN v
AC power supply _C_
—o—0O | O— + P o
—_— AC/DC
O O N
L
- S
Operation
ON | OFF =
3 Emergency
stop
Alarm
5V DC, 12 to 24V DC ® O .
+E
RY ; CN2

Tt OUT1+:16

' L ! OUT2+:18

OouT1-:17

€ When using - side of OUT1 or OUT2 for power supply

. CN2
1
: OUT1+:16
: OUT2+:18
L OUT1-:17
+E .
5V DC, 12 to 24V DC ouT2-19

T

v" Use one of the CN2-16-19 (OUT1, OUT2) outputs, and set either during ALM status output ON or during ALM status
output OFF with the selection setting of “Index: 0x20F9 General output function selection”.

v" When relay or induction coil load connect to CN2 output, need to connect surge absorbing diode.
In order to avoid the failure of the amplifier, please make sure of polarity of the diode.

v' The aluminum capacitors between P-N and CP-CN are recommended to install to amplifier side when power cable is
long. In this case, power supply should be able to provide rush current to the capacitors at power on.

v" The aluminum capacitor between P-N should be installed to protect the amplifier when battery is used to main power
supply. (Over 2,000 pF is recommended.)

v' Surge occurs if cutting the DC main power by relay or something. So, must adding the surge measure like a surge
absorber circuit or cutting power line at AC side, not at DC side.
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4_Wiring Electric wire crimping processing

8) Electric wire crimping processing
Insert the wire into ferrule, and use a special tool to crimp it in.
Insert the ferrule deep into the connector, and tighten it with a special minus screwdriver or something.
The recommended torque is 0.5 - 0.6 N-m.
Process 1 Process 3

Wire | \u Process 2

/
Ferrule

B Model number of recommended ferrules and crimping tools for various wire sizes

Model number

2

mm ANG 1Pcs / Pkt 1000Pcs / Pkt Taped components
0.75 mm? 18 Al0.75 - 8GY Al0.75 - 8GY - 1000 Al0.75-8GY-B (1000Pcs/Pkt)
1.0 mm? 18 Al1 - 8RD Al1 - 8RD - 1000 Al1-8RD-B (1000Pcs/Pkt)
1.5 mm? 16 Al1.5 - 8BK Al1.5 - 8BK - 1000 Al1.5-8BK-B (1000Pcs/Pkt)
2.5 mm? 14 Al2.5 - 8BU Al2.5 - 8BU - 1000 Al2.5-8BU-B (500Pcs/Pkt)

v GY: Gray, RD: Red, BK: Black, BU: Blue
v" Crimping tool model number: 0.25mm? -6mm?: CRIMPFOX UD 6-4,

0.75mm? - 10mm?2 CRIMPFOX UD 10-4GY
v" Manufactured by Phoenix Contact.

9) High voltage circuit terminal; tightening torque

Terminal marking
Servo amplifier CNA CNB S
capacity
RS2#01#
RS2#03# [0.5-0.6 N-m] MF 18 Nl
RS2#05# (screw size)
Terminal code
Servo amplifiersize] R | S [ T [ @ [RB4[RB1[RB2] U [ V [W [ @D CNA
RS2#10# [1.18 N-m] .
RS2#15# M4 (screw size) [0-5t0 6 N"m]
Terminal code
Servo amplifiersizel R [ S | T [ @] PJU]lV[W]&@]|RB1] RB2 CNA
[8.73 N-m] [1.18 N-m] .
RS2#30# M6 (screw size) M4 (screw size) [0-5t0 6 N-m]
v' Mark “#” shows optional number or alphabetical letter.
10) Wiring of the canon connector for servo motors
Canor;\jr:)lug PNl Name Remark Plug side model No. Remarks Manufacture name
A Brake|  DBrake power supply MS3106B24-11S | Straight type
connection DDK
B Brake|  Drake power supply MS3108B24-11S | Angle type
connection
c NG - JLO4V—6A§4-11SE-E Straight type
JAE
D U U phase JLO4V—8A§4—11SE-E Angle type
E V V phase
F W W phase
G @ | Protective ground terminal
H @ | Protective ground terminal
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4. Wiring

Wiring with Host Unit

4.2

Wiring with Hos

t Unit

1) Control signal and pin number (wiring with host unit)

IN/ OUT: EtherCAT communication

|
|
|
|
J

N
TX+ ] 1
1 1 1
1 1
e
| I S— )
o R
TX- Ak
o2
RX+ I
[ .
1 B 1
1
1
™ 8 [
RX- S !
1 1
] 1
e 1
Q
T
CN2: General I/ O M =
BAT+ Nyl
BAT- g
CONTI1+ 1 ===
- Ko
CoNT2r l-----5

CONT3+

contz- ! % f i :ﬁKj:

|
|
|
|
]

3

,.
|

- e - —— e - - -

|
e |

CONT4+ I o |
— 1 ]
conte= 1 [ ! ﬁ :ﬁg C:
conts+ I 1 ===
conts- |
— 1
CONTG+ | | I--=-—1

1 1 :
CONT6- | Tm C’
— 1

OuUTI+ |

Reserved (Do not connect.)

Note1)
Pin 4-5 and 7-8 on IN/ OUT EtherCAT

communication connector are short-circuited

inside the amplifier.

Pin 4-5 and 7-8 are connected with

75Q-resistance as indicated in the figure left,

and also connected to pulse transformer
midpoint with 75Q-resistance.

EN1/2: Sensor

Motor sensor

:

[
RXD+ I ?
| |=—{ | (For the position synchronization
RXD- 23 compensation) r—d--
XD+ | — Reserved : [ ]: CN1: Safe-Torque-Off
1
TXD— [ — | (Do not connect.) E 2 |1
| 1 Pt ! [, |i_ HWGOFFi+
]
I | | '; H&: ﬁ ]! HWGOFFI-
- ' L
L L= ] F=mm- I i [l HWGOFF2+
EmEm T H _:—
—i— SG '; >|Z§: ﬁ i |t HWGOFF2-
— 1 H u 1
Iy P ] EDw
1 T
T e § EDM-
1
1




4. Wiring IN, OUT connector disposition

2) IN, OUT connector disposition

B Pin assignment
Port IN/ OUT standard Ethernet connectionRJ-45 modular connectors are provided for the EtherCAT communication
with a higher-level device. The same pin disposition (same signal) is assigned for both connectors and corresponds to
the daisy chain topology.
Connect IN Port 0) to the higher-level device and OUT to the next slave.
Use twisted-pair cables that satisfy at leas “Category 5e” to connect the cable.
When you make cables using exclusive tools, use STP (Shielded twisted pair cable) and RJ-45 modular plug with
shield.
Either straight or crossed cables can be used for the port connection because an automatic crossover function
(Automatic discriminating feature for MDI / MDI-X called Auto MDI / MDI-X) is installed.

IN (port0) ,OUT (port1) Tneurrr:tljnea:l (Ethernestlgr;ilnection) Description

1 TX+ Transmitting signals +
2 TX- Transmitting signals -
3 RX+ Receiving signals +
4 - 75Q Connection

5 - 75Q Connection

6 RX- Receiving signals -
7 - 75Q Connection

8 - 75Q Connection

v" Refer to “Control signal and pin number (wiring with host unit)” on the previous page for electrical connection of IN
and OUT. Pins 4 and 5 and pins 7 and 8 are shorted inside the amplifier and connected with 150Q to the midpoint of
the pulse transmission between pin 4/5 and 7/8.

B Connection diagram

| '
mﬂﬂ]@! [ Host unit

e W
Slave Slave Slave Slave
18t axis 2" axis .- n'" axis

v Connect Master (host) cable to the lower connector IN (Port0), and then connect cable of the upper connector OUT (Port1) to
the next Slave.



4. Wiring

CN1_connector disposition

B Wiring diagram
Slave Slave Slave
1t axis 2" axis
IShielded
OyT (Port1) twisted-pair cable OUT (Port1) twisted-pair cable OUT (Port1)
1 |TX+ — 1 |TX+ 1 |TX+
2 |TX— 2 |TX— 2 |TX—
3 |RX+ 3 |RX+ 3 |RX+
6 RX— 6 RX— 6 RX —
To Master L o-@ L o-@
_________ | N N
::><:><E:Tx+ 1 ™+ |1 >+
, TX— |2 ™>X— |2 ™>X— |2
! LIRX+ |3 RX+ |3 RX+ |3
j><:><:RX— 6 RX— 6 RX— 6
b - - Gg———— - Gg————
IN(Port0) IN(Port0) IN(Port0)
Shielded
twisted-pair cable

Caution for RJ-45 modular connector selection

Slave
n axis

twisted-pair cable Ol

UT (Port1)

D W N =

X+
TX—
RX+
RX—

oo W N =

R-ADVANCED EtherCAT amplifier is twisted-pair cable and daisy-chain topology-compliant model, and port0(IN)/ 1
(OUT) are Ethernet connection.

Ethernet port-to-port connection can use both straight and cross cable as the model has auto crossover function for
slave amplifier. Connecting cable shall be Category 5e cable.

For the modular connector selection and modification, please confirm the standards dimension below (Standards: TIA-968-A).

Especially, when the connector (ready-made/ modified product) which has out-of-range dimension at C (from top end of

connector housing to lower side of terminal) is used, it gives excessive stress to mating connector and may cause a damage of

terminal or connector, and a communication error by contact failure.

Expanded front view

1

L LR

A

Standards dimension:
A: 11.58 to 11.78 mm

B: 6.49 t0 6.70 mm
C:5.89t06.15 mm




4. Wiring CN1 connector disposition

3) CN1 connector disposition
B 2013595-3 (*The figure below is viewed from connector’s soldered side.)

€ Signal name and its function

Terminal Signal name Description
number
1 Reserved Do not use.
2 Reserved Do not use.
3 HWGOFF1— Signal-input1 (—) for safety function
4 HWGOFF1+ Signal-input1 (+) for safety function
5 HWGOFF2— Signal-input2 (—) for safety function
6 HWGOFF2+ Signal-input2 (+) for safety function
7 EDM — Monitor (—) for safety function
8 EDM + Monitor (+) for safety function
4 Signal names and functions
Signal name Telr\jngnal Symbol Description
Reserved 1 Terminal for | This is a connection terminal when the function is not used.
Reserved 2 maintenance | Do not use this terminal.
This is an input signal to control Safe-Torque-Off state.
3 HWGOFF1- Connection circuit . o
Connected to a relay or open collector transistor circuit.
. Power supply voltage range: 24V DC+10%
Safety input 1 Internal impedance : 2.2kQ
4 HWGOFF1+ Safety equipment Servo amplifier
HWGOFF1+ | 4
HWGOFF1- EZK:_
5 HWGOFF2- -
HWGOFF2+
Safety input 2 HWGOFF2- %K:_
6 HWGOFF2+
This is a signal to monitor errors of Safe-Torque-Off function.
Connection circuit
Connected to a photo coupler or relay circuit.
7 EDM- Power supply voltage range (Uext): 24V DC+10%
Maximum current value: 50mA
Output voltage: Uext-0.5 to Uext
Host unit Servo amplifier
Error detection J\s
monitor EDM+
i com 17 i
8 EDM+ _}1%@ Fuse

If you do not use this function, please connect the short-circuit plug for safety instrument that is attached to this product. If the short-circuit
plug for safety instrument is required, please order "AL-00849548-02", as our model number. Also, if you do not use this function by
connector "2013595-3", please make short-circuit within terminal No. group 1/3/5 and within terminal No. group 2/4/6.
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4. Wiring CN2 General input-output connector layout

4) CN2 General input-output connector layout

B HDR-E26MSG1+ (*The figure below is viewed from connector’s soldered side.)

( [T2]10] 8 | 6

\ [BJT1TT ol 7]

\[26 T24T 22T 20 |

\ [25[23[21[19[17]15] |/
\

€ Signal names and functions

Terminal NO. Signal name Description

1 BAT+ Encoder battery (+)

2 BAT- Encoder battery (+)

3 CONT1+ General-purpose input1 (+)

4 CONT1- General-purpose input1 (—)

5 CONT2+ General-purpose input2 (+)

6 CONT2- General-purpose input2 (—)

7 CONT3+ General-purpose input3 (+)

8 CONTS3- General-purpose input3 (—)

9 CONT4+ General-purpose input4 (+)

10 CONT4- General-purpose input4 (—)

11 CONT5+ General-purpose input5 (+)

12 CONT5- General-purpose input5 (—)

13 SG Signal ground

14 CONT6+ General-purpose input6 (+)

15 CONTG6- General-purpose input6 (—)

16 OouUT1+ General-purpose output1 (+)

17 OuUT1- General-purpose output1 (—)

18 OouT2+ General-purpose output2 (+)

19 OouUT2- General-purpose output2 (—)

20 Reserved Do not connect anything.

21 Reserved Do not connect anything.

2 R ey

23 RXD- For the posVFlon synchroplzqtlon
compensation communication
For the position synchronization

24 TXD* compeﬁsaﬁoncg%wnunmaﬁon

2 - | P oo e oneten

26 SG Signal ground
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4. Wiring

CN2 General input-output connector layout

€ Terminal connection circuit

Teﬁgnm Symbol Name Description
B When using a battery backup type absolute encoder, the backup battery can be
installed in the host unit, and then the battery can be connected via servo
amplifier. When installing a battery between servo amplifier and servo motor,
1 BAT+ Battery(+) you don’ t need install the battery. -
Host unit Servo amplifier
BAT+
1
1
2 BAT- Battery(-) 2 [ BAT-
Twisted-pair
3 CONT1+ General input 1 (+) Connect the general-purpose input circuit to a relay or open collector transistor
- circuit.
4 CONT?- General input 1 () Power supply voltage range: 5V DC+5%/12 to 24V DC+10%
5 CONT2+ General input 2 (+) Current capacity: 100mA or more (24V DC)
Host unit ervo amplifier
6 CONT2- General input 2 (-) S P
7 CONT3+ |  General input 3 (+) Power supply l CONT1+ L 2.2k0 m--omee oy
3
8 CONT3- |  General input 3 (-) | I CONT1- 4.7kQ i gg :
9 CONT4+ General input 4 (+) g < CONT2+ 4 2.2kQ [ ]
1
10 CONT4- General input 4 (- 5 i
put4 () CONT2- 27kQ g gg |< :
11 CONT5+ General input 5 (+) 6 |
L
12 CONT5- General input 5 (-) < b
14 CONT6+ General input 6 (+) V
15 CONTS G linput 6 (-) Home switch shall be connected to CONT1.
- eneral input 6 (-
P Touch Probe 1 shall be connected to CONT1.
And Touch Probe 2 shall be connected to CONT2.
Bl Connect the general output circuit to a photo coupler or relay circuit.
General-purpose Power supply voltage range: 5V DC+5% Maximum current value : 50mA
16 ouT1+ input1(+) Power supply voltage range: 12 to 15V DC+=10% Maximum current value : 50mA
Power supply voltage range: 24V DC+=10% Maximum current value : 50mA
When host unit input circuit is a TTL or CMOS-input, the maximum current value shall
G be 20mA or less.
17 OUTA- eneral-purpose ) )
input1(—) Host unit Servo amplifier
po----- Y
i —®
General-purpose : >| Sz | ouT1+ r----- !
18 ouT2+ . T : 16 =O) :
Input2(+) 1 1 OouUT1- N C/ SZ .
1
: : 17 : -
! >| SZ ! ouT2+ ! !
" + 18 1 o 1
o | I ! OUT2- : c/ 37
- 1
19 oUT2- eneral-purpose 19 F— -
input2(—) | oo !
20, 21 - Reserved Do not connect anything.
22 RXD+ For th it B This is communication interface for the position synchronization compensation
23 RXD- or he p98|t|_on function which controls as 2 amplifiers have same position deviation. Connect to
synchronization the target amplifier. Communication spec is RS-422.
24 TXD+ compensation
communication
25 TXD-
13,26 SG Signal ground Connected to the signal ground of servo amplifier.
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4. Wiring Wiring of Motor Encoder

4.3  Wiring of Motor Encoder

1) EN1, EN2 connector name and its function

B Battery backup absolute encoder

R-series Q-series
Servo Servo motor
o . . Servo motor . Remarks
Amplifier EN1 | Signal name | Plug pin number . Description
. e Plug pin Note 1)
Terminal No. (Specification for
number
leads)
1 5V 9 (Red) H Power supply . .
Twisted pair
5 sG 10 (Black) G Power supply (Recommended)
common
3 (NC) - - Unconnected -
4 (NC) - - Unconnected -
5 (NC) - - Unconnected -
6 (NC) - - Unconnected -
7 ES+ 1 (Brown) E Serial data Twisted pair
8 ES- 2 (Blue) F signal P
9 BAT+ 8 (Pink) T . .
10 BAT- 4 (Purple) S Battery Twisted pair
Note 2) Ground 7 (shielded) J Shield -

Note 1)  Use shielded cable and perform twisted-pair wiring.

Note 2)  Connect outer-shielded wires of servo amplifier to metal case (ground) of servo amplifier (EN1). For the
servo motor with leads, the outer shielded wire of the servo motor shall be connected to shielded wires of
leads, and for the canon plug-type servo motor, perform wiring very close to servo motor. Encoder and
outer shields are not connected inside the servo motor equipped with this encoder.

B Single-turn absolute encoder for incremental system

R-series .
Servo Q-series
e Servo motor
Amplifier . . Servo motor _ Remarks
Signal name | Plug pin number ) Description
EN1, 2 P Plug pin Note 1)
. (Specification for
Terminal No. number
leads)
1 5V 9 (Red) H Power supply . .
Twisted pair
2 SG 10 (Black) G Power supply (Recommended)
common
3 (NC) - - Unconnected -
4 (NC) - - Unconnected -
5 (NC) - - Unconnected -
6 (NC) - - Unconnected -
7 ES+ 1 (Brown) E Serial data Twisted pair
8 ES- 2 (Blue) F signal P
9 (NC) - - Unconnected -
10 (NC) - - Unconnected -
Note 2) Ground 7 (Shielded) J Shield -

Note 1)  Use shielded cable and perform twisted-pair wiring.

Note 2)  Connect outer-shielded wires of servo amplifier to metal case (ground) of servo amplifier (EN1). For the
servo motor with leads, the outer shielded wire of the servo motor shall be connected to shielded wires of
leads, and for the canon plug-type servo motor, perform wiring very close to servo motor. Encoder and
outer shields are not connected inside the servo motor equipped with this encoder.
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4. Wiring

Terminal number

B Battery less absolute encoder
Servo R-series Q-series
oo Signal Servo motor Servo motor - Remarks
Amplifier EN1 : ; Description
. name Plug pin number Plug pin Note 1)
Terminal No. o b
(Specification for leads) number
1 SV 18 Eslec’)k) g Eower supp:y Twisted pair
2 SG ac ower supply (Recommendation)
common
3 (NC) - - Un connected -
4 (NC) - Un connected -
5 (NC) - - Un connected -
6 (NC) - - Un connected -
7 ES+ 1 (Brown) E Serial data Twisted pair
8 ES- 2 (Blue) F signal P
9 (NC) - - Un connected -
10 (NC) - - Un connected -
Note 2) Ground 7 (Shielded) Shield -
Note 1) Use shielded cable and perform twisted-pair wiring.
Note 2) Connect the shielded cable to the metal case (ground) on EN1 side and connect the ground to
the motor encoder side.
B Wire-saving incremental encoder
Servo R-series Q-series
o Signal Servo motor Servo motor - Remarks
Amplifier EN1 . ) Description
. name Plug pin number Plug pin Note 1)
Terminal No. e
(Specification for leads) number
L sed, L Foversenn | Twsea par
2 SG N (Recommendation)
common
3 (NC) - - Unconnected -
4 (NC) - - Unconnected -
5 B 2 (Green) B B-phase pulse . .
6 /B 5 (Purple) E output Twisted pair
7 A 1 (Blue) A A-phase pulse . .
8 A 4 (Brown) D output Twisted pair
9 z 3 (White) F Z-phase pulse . .
10 1z 6 (Yellow) G output Twisted pair
Note 2) Ground 7 (shielded) H Shield -

Note 1) Use shielded cable and perform twisted-pair wiring.
Note 2) Connect the shielded cable to the metal case (ground) on EN1 side and connect the ground to

the motor encoder side.

2) Terminal number

(Soldered side)

v' Wirings vary depending on encoders to be connected, so please perform wiring with care.

Connector number (3M Japan Ltd.)

Model Number

Application wire
size

Application cable diameter

Connector

36210-0100PL

AWG30 - AWG18

Shell kit

36310-3200-008

d7t09
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4. Wiring

Connector model number for motor encoder

3) Connector model number for motor encoder

B R-series servo motor encoder

Connector model numbers

(Products of Japan Aviation Electronics Industry, Limited)

Motor model number Motor en%cijtjrre]gglug model Connector type caﬁl?epcliic;rglster
R2GAD102 R2AA08020
R2#A02D20 R2AA06040
R2#A02D30 R2AA08040
R2#A04003 R2AA08075
R2#A04005 R2AAB8075 | (Specification for lead locating) - -
R2#A04008 R2AAB8100
R2#A04010 R2AA10075
R2#A06010 R2AA10100
R2AA06020 R5AA08075
R2AA13050 JN2DS10SL1-R Straight
R2AA13120 $57t07.3
R2AA13180 i} ' '
R2AA13200 JN2FS10SL1-R Angle
R1AA18550  R2AA18350 JN2DS10SL2-R Straight
R2AA18450 $6.5108.0
R1AA18750 210 0.
R1AA1811K  R2AA18550 JN2FS10SL2-R Angle
R1AA1815K R2AA18750
R2AA1811K JN2DS10SL3-R Straight
R2AA22350
R2AA22500 $3.5t05.0
R2AA22700 JN2FS10SL3-R Angle
R2AA2215K
R2AAB8100 (Specification for lead locating) - -

v Mark “#” shows Optional number or alphabetical letter.

B Contact model numbers (Products of Japan Aviation Electronics Industry, Limited

Type Model number Qty Applicable wire
size
Manual JN1-22-20S-R-PKG100 | Note1) AWG20
crimping type JN1-22-22S-PKG100 | Note1) AWG21 to 25
JN1-22-26S-PKG100 | Note1) AWG26 to 28
Soldering type JN1-22-22F-PKG100 | Note1) AWG20 max.

Note1) Please note that you can order us the contact separately.

If you directly order the contact manufacturer, you can order the contact by the pack

(100 contacts).

u Q-series servo motor encoder

Connector model numbers

R-series servo motor

Encoder canon plug
Pin assignment
(Viewed from motor)

(Products of Japan Aviation Electronics Industry, Limited)

Motor model number

Motor encoder plug model
number
(Cable clamp)
[Plug + clamp model number]

Connector type

Remarks

and Q4

All the model Q1, Q2,

N/MS3106B20-29S
(N/MS3057-12A)
[MS06B20-29S-12]

Straight

N/MS3108B20-29S
(N/MS3057-12A)
[MS08B20-29S-12]

Angle

Please contact us for waterproofing specifications and TUV-compliant products.

Please place your order by “plug + clamp model number,” our exclusive model numbers.
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4. Wiring Canon connector plug and contact for motor encoder/
Recommended encoder cable specification

4) Canon connector plug and contact for motor encoder

B Plug model number (Japan Aviation Electronics Industry Ltd.)

Model Number Connector type Applcljgatlon cable
iameter

JN2DS10SL1-R Straight

JN2FS10SL1-R Angle $5.7107.3

JN2DS10SL2-R Straight

JN2FS10SL2-R Angle $6.5108.0

JN2DS10SL3-R Straight

JN2FS10SL3R Angle ¢35105.0

B Contact model number (Japan Aviation Electronics Industry Ltd.)
Model Number Application cable diameter

JN1-22-20S-R-PKG100 AWG20
JN1-22-22S-PKG100 AWG21 to 25
JN1-22-26S-PKG100 AWG26 to 28

5) Recommended encoder cable specification
Shielded cables with multiple twisted pairs

Cable Ratings 80°C, 30V
Conductor resistance value 1Qorless Note1)
Conductor size AWG26 to 18

SQ (mm?) 0.15t0 0.75

Note 1) The conductor resistance value is recommended with the cable length actually used.

6) Encoder cable length

The maximum cable lengths under the conductor size of the power supply cable (5V, SG).

Conductor size Conductor resistance Length
Q /km (20°C) (m)
26 150 or less 5
24 100 or less 10
AWG 22 60 or less 15
20 40 or less 25
18 25 or less 40
0.15 150 or less 5
0.2 100 or less 10
Sq. (mm?) 0.3 65 or less 15
0.5 40 or less 25
0.75 28 or less 35

v" Conductor resistance is different by conductor specifications.
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4. Wiring Peripherals
4.4  Peripherals
1) Power supply capacity and peripherals list (Rotary motor)
B 200V AC input
Servo Main circuit .
Input i Servo motor - s Magnetic Surge
amplifier power supply Circuit breaker Noise filter
voltage : model No. ; contact absorber
capacity rating (KVA)
R2AA04003F 0.2
R2AA04005F 0.2
R2AA04010F 0.4
R2AA06010F 0.4
RS2#01A R2AA06020F 0.8
R2AA08020F 0.8
R5AA06020H 0.6
RSAA06020F 0.6 Model NF30 10A
R5AA06040H 1.0
MITSUBISHI
R2AA06040F 1.0 ELECTRIC
R2AA08040F 1.0 S-N10
R2AA08075F 1.7 MITSUBISHI
R2AA13050H 15 ELECTRIC
RS2#03A R2AA13050D 1.5
R2AA13120B 2.2
R5AA06040F 1.0
R5AA08075D 1.6
R5AA08075F 1.6
R2AAB8100F 2.5
R2AA13120D 2.8 Model NF30 15A
RS2#05A MITSUBISHI HF3030C-UQA
R2AA13120L 2.7 ELECTRIC SOSHIN
R2AA13200L 5.0 ELECTRIC Co.,
R2AA13200D 5.0 Ltd.
Q1AA10200D 4.0
Q1AA10250D 4.2
Model NF50 30A S-N18
RS2#10A 812212?883 :'g MITSUBISHI MITSUBISHI CBZCL_;(-MWS
: ELECTRIC ELECTRIC
200V AC SOSHIN
Q1AA13300D 5.0 ELECTRIC Co.,
Q2AA13200H 5.0 Ltd.
Q2AA18200H 5.0
Model NF100 75A S-N50
R2AA22500L 9.6 MITSUBISHI MITSUBISHI
ELECTRIC ELECTRIC
Q1AA13400D 6.7
Q1AA13500D 8.3
Q1AA18450M 7.4 Model NF50 50A S-N35
RS2#15A Q2AA18350H 6.9 MITSUBISHI MITSUBISHI
Q2AA18450H 74 ELECTRIC ELECTRIC
Q2AA18550R 8.4
Q2AA22550B 10.1
Model NF100 75A S-N50
Q2AA22700S 12.2 MITSUBISHI HF3050C-UQA| MITSUBISHI
ELECTRIC ELECTRIC
R1AA18550H 9.3
R1AA18750L 11.6
R1AA1811KR 16.0
R1AA1815KB 21.4
Q1AA18750H 12.6 Model NF100 100A | 130895 QA S-N65
RS2#30A Q2AA18550H 10.1 MITSUBISHI ELECTRIC Co MITSUBISHI
Q2AA18750L 12.6 ELECTRIC Ltd. N ELECTRIC
Q2AA2211KV 15.7
Q2AA2215KV 21.4
Q4AA1811KB 15.7
Q4AA1815KB 21.4

v' Mark “#” is optional number or alphabetical letter.

v" For Molded Case Circuit Breaker (MCCB)/Noise filter/Magnetic contact, the model required to single axis is shown.
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4. Wiring Peripherals
B 100V AC input
Servo Main circuit .
| e Servo motor oo s Magnetic Surge
nput voltage | amplifier power supply |Circuit breaker| Noise filter
. model No. : contact absorber
capacity rating (KVA)
R2EA04003F 0.2 HF3030C-
R2EA04005F 0.2 NF30 Type 10A UQA s-N1p  |TC12GBO1WS
RS2#01A
100V AC R2EAO4008F 0.4 SOSHIN
R2EA06010F 0.5 MITSUBISHI SOSHIN MITSUBISHI ELECTRIC
RS2#03A | R2EA06020F 0.8 FLECTRIC | ELECTRIC | ELECTRIC | "¢ L.

v Mark “#” is optional number or alphabetical letter.
v" For Molded Case Circuit Breaker (MCCB)/Noise filter/Magnetic contact, the model required to single axis is shown.

2) Power supply capacity and peripherals list (Linear motor)
B 200V AC input
Input |Servo amplifier| Servo motor Main circuit o L Magnetic Surge
) power supply | Circuit breaker | Noise filter
voltage capacity model No. ; contact absorber
rating (KVA)
DS030C1N2 1.4 Model NF30 10A
RS2#03A DS050CTN2 1.4 MITSUBISHI
DS075C1N2 1.5 ELECTRIC S-N10
DS030C2N2 2.7 MITSUBISHI
DS050C2N2 2.7 Model NF30 15A ELECTRIC
DS075C2N2 3.0 MITSUBISHI
- ELECTRIC
RS2#05A DS030C1Y4 2.7
DS100C1N2 3.2
DS150C1N2 3.2
DS030C3N2 35
DS050C3N2 35 HF3ospC-UQ
DS075C3N2 3.8 Model NF50 30A SOSHIN S-N18
DS100C2N2 55 MITSUBISHI ELECTRIC | MITSUBISHI
ELECTRIC ELECTRIC LT-
RS2#10A DS150C2N2 55 Co., Ltd. C32G801W
DS030C2Y4 45 S
200V AC
DS050C1Y2 44 SOSHIN
ELECTRIC
DS075C1Y2 48 Co.. Ltd.
DS030C3Y4 6.8
DS100C3N2 8.2 Model NF50 50A S-N35
DS150C3N2 8.2 MITSUBISHI MITSUBISHI
RS2#15A DS050C2Y2 8.8 ELECTRIC ELECTRIC
DS075C2Y2 9.5
Model NF100 75A S-N50
DS050C3Y2 12.2 MITSUBISHI HF3°5/SC'UQ MITSUBISHI
ELECTRIC ELECTRIC
DS075C3Y2 13.2 Model NF100 100A |HF3080C-UQ
RS2#30A MITSUBISHI A S-N65
ELECTRIC SOSHIN | MITSUBISHI
DS050C4Y2 8.2 ELECTRIC | ELECTRIC
Co., Ltd.

v' Mark “#” is optional number or alphabetical letter.
v" For Molded Case Circuit Breaker (MCCB)/Noise filter/Magnetic contact, the model required to single axis is shown.
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4. Wiring

Power supply capacity and peripherals list (Linear motor)/

3) Cooling fan connectors to connect motor

Cooling fan connectors to connect motor

Motor model number

Cooling fan plug model number

Pin assignment code

(Cable clamp model number) Connector type 200V AC£+10%
[Plug + clamp model number] Single-phase 50/60Hz
N/MS3106B10SL-4S
(N/MS3057-4A) Straight A B
[MS06B10SL-4S-4]
All of model Q4 N/MS3108B10SL-4S
(N/MS3057-4A) Angle A B

[MS08B10SL-4S-4]

v" No polarity for the above parts.

Please place your order by “plug + clamp model number,” our exclusive model numbers.

Fil /\ Fil

Q4-series servo motor plug for cooling fan Pin assignment

(Viewed from motor)
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5. Interface About EtherCAT

5.1 About EtherCAT

This chapter describes the technical specifications for the network communication construction
method, physical parameter adjustment method and the function activation method.

An appropriate knowledge of servo amplifiers, motion control, networking and EtherCAT CoE
(CANopen over EtherCAT) is required for the reader of this chapter.

Detailed information of EtherCAT can be obtained from the following ETG(EtherCAT Technology
Group)website:

http://www.ethercat.org/

B Trademark
EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.

1) Overview

Ether CAT is an abbreviation of Ethernet for Control Automation Technology. Ether CAT is an open network
communication between master and slave units using the real time Ethernet developed at BECKHOFF
Automation and is controlled by ETG (Ether CAT Technology Group).

Twisted pair or fiber optic cables can be used for the Ether CAT connection and the Ether CAT also makes various
topological configurations possible, such as line, tree, daisy chain, drop line, etc.

Each slave node reads the output data transmitted from the master, while a telegram is forwarded to the next
device. Similarly, the input data is inserted while the telegram passes through. Standard Ethernet protocol in
accordance with IEEE802.3maintained as the communication protocol; therefore, a new sub-bus construction is
unnecessary for the EtherCAT connection.

This protocol allows transport of control data directly to each Ethernet frame. The frame may consist of multiple
sub-telegrams and realized Broadcast and Multicast communications with logical process images up to a possible
4 gigabytes in size.

A cable length of 100m maximum is possible between devices, and the size of the network is virtually unlimited
since up to 65535 slaves can be connected under the 100BASE-TX Ethernet.

In addition, a switch-based reciprocal connection with ordinary TCP / IP is also possible.

2) EtherCAT Profile

B |EC61158 Section12
-IEC61158-2-12 (EtherCAT Physical Layer Specification and service definition)
-IEC61158-3-12 (EtherCAT Data-link service definition)
-IEC61158-5-12 (EtherCAT layer service definition)
-IEC61158-6-12 (EtherCAT layer protocol specification)

—_~ o~~~

IEC61158 is the forms of the international fieldbus standards including Ethernet-based field buses with the
descriptions that define the basic communication structure of the networks.

EtherCAT protocol is added as "Type 12" that directs EtherCAT Communication Profiles such as EtherCAT State
Machine (ESM), Process Data Communication System using the features of the Fieldbus Memory Management
Unit (FMMU), CoE Service Channel mapps to the EtherCAT Mailbox, SyncManager (SM) and synchronization
structure using Distributed Clocks (DS).

B |EC61800 Part7 (Adjustable speed electrical power drive systems)
-IEC61800-7-1  (Generic interface and use of profiles for power drive systems - Interface definition)
-IEC61800-7-200 (Generic interface and use of profiles for power drive systems - Profile specifications)
-IEC61800-7-300 (Generic interface and use of profiles for power drive systems - Mapping of profiles to network technologies)

IEC61800 in Part7, Power Drive System(PDS) profile,defines the functional operations of the servo drive systems.
Section1defines the generic interface and use of profiles for PDS.

Section200 defines the specifications of profile types. The object dictionary of data protocol, CiA402, state
transition FSA and operation mode functions are explained in Profile type1 (-201) and primarily SERCOS IDN and
phase are explained in Profile type4(-204) in detail.

Section300 defines mapping of network technologies. CANopen and CANopen over EtherCAT are explained in
the Mapping of profile type1 (-301) and the communication protocols such as SERCOS and Servo drive over
EtherCAT are explained in the Mapping of profile type4 (-304).



5. Interface Model (Reference Model)

5.2 Model (Reference Model)

1) OSI Reference Model

Compared with the OSI (Open Systems Interconnection) reference model, the EtherCAT communication model
has no layers in layers 3 - 6.

Comparison of OSI reference model and EtherCAT (CoE) model

Layer OSI reference model EtherCAT model
SDO (Service Data Object : Mailbox)
7 Application PDO (Process Data Object)
(Application layer) ESM (EtherCAT State Machine)
ESI (Slave Information Interface)
6 Presentation (Presentation layer)
5 Session (Session layer) Empty
4 Transport (Transport layer)
3 Network (Network layer)
SM (Sync Manager)
5 Data link FMMU (Field Memory Management Unit
(Data link layer) PDI  (Process Data Interface)
DC (Distributed Clock)
’ Physical 100BASE-TX
(Physical layer) E-BUS (LVDS for back plane)

B Layer 1 (Physical layer)
Takes charge of electrical conversion and mechanical work to send out data to communication circuits.
The pin shapes and cable characteristics are also specified on this layer.

B Layer 2 (Data link layer)
Ensures the physical communication path and detects data errors passing through the path.

B Layer 3 (Network layer)
Selects the communication path to deliver the data and controls the address inside the path.

W Layer 4 (Transport layer)
Performs data compression, error correction and resends data delivery controls absolutely and efficiently.

B Layer 5 (Session layer)
Establishes and releases virtual connection for sending / receiving data between communication
programs.

B Layer 6 (Presentation layer)
Transforms received data from the session layer into an easier to use form and changes the data from the
application layer into a form applicable for communication.

B Layer 7 (Application layer)
Provides various services utilizing data communication to users as well as to other programs.



5. Interface

Model (Reference Model)

2)

Drive Architecture

Q

Ethernet Node

Ijl

Application layer and EtherCAT communication profile IEC61158

|

Drive Profile CiA402

Device Control

State Machine

Functions (Modes of operation)

Homing
Function

Position
Function

Velocity
Function

Torque
Function

Touch Probe
Function

Communication architecture



5. Interface Settings

5.3 Settings
1) Node ID

Each slave drive in the EtherCAT network can have its own respective node ID and the unique node ID
setting is basically performed in the position addressing mode.

Besides, 0 - 65535 axes addresses can be set using the 8bit rotary switch (0x00 to OxFF: bit 7 to 0) at the
front of the amplifier and with a set value of bit bit 15 to 8, previously written in the non-volatile memory (on
R2 setup) inside the amplifier.

The setting values will be written in the station alias setting register (0x0012) in an address space after the
control power has been turned ON.

When an axis address has changed under the control power ON status, re-input the power to enable the

change in axis address.

2) Physical Communication Specifications

Physical Communication Specifications

ltem Specifications Notes
Topology Line
Data flow Line: From the master to the first slave and then on to the last slave,

shuttling back and forth.

Communication

Twisted pair cable

media
Communication | 100 Mbit/s
rate
Communication | Auto-negotiation function with ISO/IEC 8802-3
parameter Auto-crossover function
settings
Cycle time Depends on application

Device address

Selected address

Synchronization

Special protocol for data change(DC)

Slave telegram

Mailbox SDO telegram using EtherCAT CoE specifications

Master telegram

Mailbox SDO telegram using EtherCAT CoE specifications

Initialization Input power >> Init >> Pre-Operational >> Safe-Operational
>>
Operational mode
Cable length 100m max Between nodes
Node 65,535 max. Single segment




5. Interface Communication Specifications

5.4 Communication Specifications

1) Device Model

B Communication
This unit includes the data transfer function via the network architecture base.

B Object Dictionary
The Object Dictionary affects the application object, the communication object and the state machine
operations used in this device.

B Application
The communication device function of data conversion, according to the operational environment, is
included in the application.

The Object Dictionary has a role as an interface between communication and application.
The explanation of the device application of each data item in the Object Dictionary is called a “Device Profile”.

Servo
Motor
[ - ———— - - i
| Servo control I
| |
|
1 Application (DS 402 Device Profile) I
|
I 1) — :
| Application Object Dictionary .
| Layer 0 |
I (AL) SDO, PDO PDO Mappi || |
) apping 5 I
1 5
! 1r 1C 2|
[ sl | !
| Mailbox Process Data AL Control / | | Sync Man S |
| AL Status Setting |
T_— |
I Data Link I
I Layer =
DL info DL Address FMMU n |
| (DL)
I Layer |
I EtherCAT DL Control / DL Status Management I
Data Link Layer |
|
| |
| |
Physical |
I Layer(PHY) Physical Layer I
|
L |

< > Ethernet Bus >

Object Dictionary and Device model
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Object Index

All objects are addressed with a 16-bit index using a 4-digit hexadecimal number.
Objects are assigned in the Object Dictionary by individual groups.

The Object Dictionary outline prescribed in CoE is as follows:

Object Index Assignment
Index (Hex) Object
0x1000 - OX1FFF Communication Profile Area
0x2000 - Ox5FFF Manufacturer Specific Profile Area
0x6000 - OX9FFF Standardized Device Profile Area
0xA000 - OXFFFF Reserved

2) Communication

B Ethernet Protocol
Since EtherCAT is adopting IEEE 802.3 as its standard Ethernet frame, a standard network controller can
be used.
Therefore, system construction is possible on the master side without designing specific hardware.
“Ox88A4” is reserved for the Ether type of EtherCAT and is distinguished from the other Ethernet frames.
EtherCAT does not require IP protocol.
The frame defines EtherCAT datagrams and divides them into detailed accounts at the EtherCAT frame
header.
Only theType1 EtherCAT frame is processed by the slave in the EtherCAT header.
Ethernet Frame Datagrams: max.1514 Byte
8 Byte A
Preamble Ethernet Header (14Byte) Ethernet Data FCS
6 Byte 6 Byte 2 Byte 2 Byte 44N 1498 Byte | 4 Byte |
Destination Source EtherType ECT Header Datagrams FCS
16 bit 1 bit 1 bit 4bit |
EtherType=0x88A4 Length Res. Type Datagrams
N A

|—> Data Type of Datagrams=1

» Data Length of Datagrams=44~1498

Note) Add 1 - 32Bytes when the Ethernet frame is shorter than 64Bytes
(Ethernet Header + Ethernet Data + FCS)

Ether Type and Ethernet Data Headers
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3) EtherCAT Protocol

The commands are standardized as default values with the IEC61158 EtherCAT Communication Profile to simplify
network structuring. Each node in a segment can be addressed individually and the EtherCAT datagrams can be
used by one (1) Ethernet. The frame ends at the EtherCAT datagrams.

Ethernet Header Ethernet Data FCS
14 Byte 2 Byte 44 - 1498 Byte | 4Byte |
Ethernet Header ECT Header 1..n EtherCAT Datagrams FCS
1t EtherCAT Datagrams A coc e n" EtherCAT Datagrams
i 10 Byte 0~1486 Byte T TTreeee_ 2Byte.
Datagram Header Data WKC | <- WKC = Working Counter
| 8bit 8 bit 32 bit Mbit  3bit bk b 18bit
o Cmd 8 ldx 16 Address sglen 50R | 62C 63 M 64 IRQ 79
i 16bit 16bit | L
More EtherCAT Datagrams
Position Offset — Position Addressing
Address Offset — Node Addressing
Logical Address — Logical Addressing
EtherCAT Datagrams

4) Datagram Header

A 10 Byte datagram header at the beginning of the datagram determines how to handle the following data:

EtherCAT Datagram Header

Field Data Type Value / Explanation
Cmd BYTE EtherCAT command type
Id Index is handled by the master for copy / datagram identification.

X BYTE L o e .

This is a numeric identifier. It cannot be changed in a slave.

Indicates the access method of the slave with a 32-bit address.
-Auto-increment address  (16bit device address+16bit offset address)
-Node address (16bit device address+16bit offset address)
-Logical address  (32bit logical address)

Address BYTE [4]

Len 11bit Data length following these datagrams
R 3bit Reserved, 0
c 1bit Circulating frame 0 : Frame is not circulating

1 : Frame was circulated before
Contiguous EtherCAT datagrams
0 : The last EtherCAT datagram (n" EtherCAT Datagrams)

M Toit 1: EtherCAT provide further contiguity
(Example:2" EtherCAT Datagrams will abut the 1%t EtherCAT Datagrams
IRQ WORD EtherCAT interrupt request register for all slaves is interlocked with the logic OR
Data BYTE [n] | Read / Write data
WKC WORD Working counter
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5

)

Command Type

Address and access method are determined by the 8-bit command at he head of the EtherCAT datagram.

EtherCAT command types are listed below.

Read / Write operations and Read operation are executed before Write operation.

EtherCAT Command Types
CMD | Abbreviation Name Explanation
(O>?00) NOP No Operation Disregard commands
1 APRD Auto Increment Creates the increment address
(0x01) Read Sets Read data in the datagram when the receive address is 0.
2 APWR Auto Increment Creates the increment address.
(0x02) Write Writes data in the memory domain when the receive address is 0.
3 APRW Auto Increment Creates the increment address. Sets Read data in datagrams and
(0x03) Read Write writes the data in the same memory domain.
4 Configured
FPRD Address Sets Read data in datagrams when address is matched.
(0x04) R
ead
(OX%S) FPWR Aggrgf;%u\;\?r(ijte Writes data in datagrams when address is matched.
6 FPRW ngggured Sets Read data in the EtherCAT datagrams and writes the data in
ress . .
(0x06) R . the same memory domain when the address is matched.
ead Write
7 BRD Broadcast All slaves set the logical OR of the memory domain data and
(0x07) Read datagrams data.
(Ox808) BWR Brc\;\a/lg;ast All slaves write data in the memory domain.
9 Broadcast All slaves set the logical OR of the memory domain data and the
BRW ; datagram data then write the data in the memory domain (BWR is
(0x09) Read Write
not generally used).
10 LRD Logical Memory Sets read data for the datagrams when the receive address is
(Ox0A) Read matched with read setting FMMU
11 LWR Logical Memory Writes the data in the memory domain when the receive address
(0x0B) Write is matched with write setting FMMU.
Sets read data for the datagrams when the receive address is
12 LRW Logical Memory | matched with read setting FMMU. Writes the data in the memory
(0x0C) Read Write domain when the receive address is matched with write setting
FMMU.
13 Auto Increment Creates increment address. Inputs read data to the datagrams
ARMW . ! when receive address is 0. Other slaves write data in the memory
(Ox0D) Read Multiple Write domain
14 FRMW Configured Read | Sets read data to the datagrams when address is matched.
(Ox0E) Multiple Write Other slaves write data in the memory domain.

15~255(0x0F - OXFF)

Reserved

Addressing mode of EtherCAT datagrams 32bit Address is explained in the following table (1-7)

EtherCAT Addressing Mode

Mode Field Data Type Value / Explanation
. Each slave increment is respective to its position, and the slave at
AutoA(Ijréc;(razr:ent BT HIORD Position = 0 will be addressed.
Offset WORD ESC Local register or Memory address
i Slave will be addressed when the set axis address matches the
Staci%zﬂggger:ss Raldess HIORD set station address (under the enabled condition)
Offset WORD ESC Local register or Memory address
Logical Slave will be addressed when the logical address (set by FMMU)
Address Raldiiess DEHORD) FMMU configuration matches the address.
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6) WKC (Working Counter)

Each EtherCAT datagram will end with a 16 bit working counter (WKC).

The working counter counts the device number normally accessed by EtherCAT datagrams.

Also, the working counter is incremented by the ESC (hardware) in which the slave ampilifier is loaded.

Each datagram should have an estimated working counter value calculated in the master.

The master can confirm if EtherCAT datagrams have executed processing or not by comparing the estimated
value to counted by the WKC and the result of the commands to each slave.

Working Counter Increment

Command Data Type Increment
Failed No change
Read Command Read succeeded +1
. Failed No change
Write Command Write succeeded +1
Failed No change
. Read succeeded +1
Read / Write Command Write succeeded 2
Read / Write succeeded +3

7) Frame Processing

R-ADVANCED EtherCAT amplifier has two (2) parts and the frame processing order (processing) is according to
the logical port number.

Frame Processing Order

Usage Port Frame Processing Order
1 Port PortO ->  Processing -> Port0
Port1 -> Processing -> Port 1
2 Ports Port0 -> Processing -> Port1 => Port1 -> -> ->  Port0
Port1 -> -> ->  Port0 => Port0 -> Processing -> Port1

The direction via the EtherCAT processing unit is called “Processing” and the direction that does not pass through
the processing unit is called “Forwarding”.

EtherCAT EtherCAT Servo Amplifier
Processing Unit

Port 0 Closed
Auto Loop back function Q
—
:%wﬁ—’ A S
o o
Auto
/ K—<——

Forwarder

Port1Closed
Loop back function

Frame Processing of R-ADVANCED EtherCAT Amplifier
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5.5 Addressing Image

1) Position Addressing (Auto-Increment Addressing)

Position addressing is a command to access slaves from the master according to the connection order (physical
position).

Each slave device provides one (1) 16-bit address field every time datagrams pass through and a slave
“0x0000”will be addressed and will respond when receiving the address field.

Position addressing image is as follows: Frame must be transmitted under the position setting of “0x0000” when
addressing the 1%t axis and “OxFFF9” when addressing the 8" axis.

Slave amplifier ~ Slave amplifier Slave I/0 Slave amplifier Slave amplifier
Master 1 2 3,4,5,6 7 8
P
|
OxFFFB
OxFFF9 OxFFFA 0xOFFC OxFFFF 0x0000
OxFFFD

OxFFFE

Position Addressing Image (Example: Addressing the 8™ axis)

2) Node Addressing (Fixed Addressing)

The slave matched to the address set at station register (0x0010) from the master by position addressing is
normally addressed in node addressing.

This enables access without fail even when a device is added, the segment topology has changed and/or the
slave has been removed.

The respective slave node address is set with the rotary switch at the front of the amplifier and CoE Object
Dictionary: an added value of the extension station alias (0x20FA) in the station alias. Therefore, identification is
possible even if the connection order differs. Also, this address pattern is accessible by setting in DL Control.

Slave amplifier  Slave amplifier Slave /0 Slave amplifier Slave amplifier
Master
i
T W

0Xx03E9 0X03EA 0x07D1 0x03EB 0X03EC

0x07D2
0x07D3

Node Addressing Image
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3) Logical Addressing

A 32-bit address field for logical addressing inside the segment is used as one (1) address value.

Logical addressing is not done individually but addresses the 4GB segment width of the logical address space.
This section can be used for any slave number and can translate the 32 bit logical address to a physical address
using the internal address mapping method of the Fieldbus Memory Management Unit (FMMU).
Each FMMU channel maps the logical address space that abuts the contiguous physical address space of one of

the slaves.

Logical addressing image is shown below.

Master Slave amplifier Slave I/0 Slave amplifier Slave I/0
p " EEEE e EEEE
5 sEis Buus
| B B
Logic space
4GByte(32bit)
| |
| |
e
A A v y Vv v A A J l A v W Y
Telegram | Eyheret HDR | HDR1 | AMP Data | HDR 2 I/O Data HDR n Datan FCS
Structure |
1 A 1 1 1
/10 | o X ! | |
Data | 1 1 1 1
1 1 1 1
1 1 1 1
Data n [ !
1 1 1 1
1 1 1 1
1 1 1 1
AMP |_ X X X X
Data | 1 1 1 1
1 1 1 1
L] 1 1 1 1
" ! Subtelegram1 !  Sub-telegram2 !  Sub-telegramn !
0

Logical Addressing Image

4) FMMU (Fieldbus Memory Management Unit)

FMMU (Fieldbus Memory Management Unit) translates the ESC physical address and the 4GB (32bit channel)

master logical address.

Each FMMU channel can manage a logical address controlled in the master and physical address extending over
the respective slave in batch by allocating the contiguous logical address space of the master to the contiguous

physical address space of the slaves.

The types of access configurations supported by FMMU are “Read”, "Write” and "Read / Write”.
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5) SM (SyncManager)

ESC memory can be used for data conversion between the master and the slave M-controller without any
limitation; however, it has some weak points because the internal ESC is addressed for using communication
memory.

B The data integrity will not be guaranteed.
Signals must be executed with software for coordinate data conversion.

B The data security will not be guaranteed.
It is necessary to process the data security mechanism with the software.

B Both the EtherCAT master and slave (s) must poll the memory until either master or slave has confirmed
the access completion notification.

Definite SM enable and normal data reception are converted between the master and slave and generate change
notification interrupts to both sides.

SMis set in the master and uses a buffer set in the memory area for data conversion.

The communication direction is configured the same as the buffer and mailbox modes.

Access to this buffer is controlled by SM hardware, and it is necessary to access the Start address first. If not,
access will be refused.

The entire buffer will be accessible after the start address is accessed.

The buffer ends with access to the end address and the buffer status will change. An interrupt will also be
generated when the watchdog trigger pulse has been set.

The end address cannot be accessed twice in one frame.

Two (2) communication modes are supported in SM.

B Buffer Mode
Buffer mode enables access to the communication buffer at any time on both the EtherCAT master and
slave side.
The reception side can always Read the latest buffer written on the transmission side. The transmission
side can always update the buffer value.
However, old data will be dropped when the Write buffer is faster than the Read.
Buffer mode is generally used for PDO communications of T x PDO*R x PDO.

B Mailbox Mode
Data will not be lost in mailbox mode because of the handshaking mechanism associated with data
conversion.
Either the EtherCAT master or slave can access the buffer, but only when the other side has ended its
access.
To begin, the transmission side Writes on the buffer, and the next Write command is locked until Read by
the reception side.
Mailbox mode is generally used as an application layer protocol. The SM reception buffer will change in
the master only when FCS (Frame Check Sequence) is normal. Therefore, the buffer will respond
immediately after the frame ends.
The SM setting register is assigned from the address 0x0800.

6) Buffer Mode (3 Buffer Mode)

Buffer mode enables simultaneous data Read/Write on both the master and slave and is called 3 Buffer Mode.
Physically, three (3) same-sized buffers are allocated in this buffer mode and these set the start address as well as
the first buffer size at configuration register SM 0-7 of 0x0800.

This buffer address will be defined for data Read/Write to be used for the master and slave.

Accessing the first (0) address width is performed by SM with automatic switching accessing to one of the three
buffers.

Therefore, the master and slave only need to access the buffer (0) address.

Also, the memory to be used for buffers (1) and (2) will be reserved automatically and disabled. Please consider
this domain carefully when setting another SM.

Generally, one buffer among the three is for Write use, one for Read use and another is reserved for Write use.
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Shows the definition and data conversion example under the setting of: Start address: 0x0100 Data length:
0x0100

Buffer address Object index

Buffer 0
(Visible) Both the master and slave access Buffer
0 because SM controls all buffers.

ets only Buffer 0 for SM setting.

0x1000 - Ox10FF

Buffer 1
DY G (Invisible disable)

Buffer 2
rldby) - LA (Invisible disable)
0x1300 - Next useable domain

Buffer Allocation for SyncManager Buffer Mode

Master EtherCAT Next PDI uController

Write begin  ——>data1 data1 data1
Write end —,|data1 data1 data1

Buffer 0 | Buffer 1 | Buffer 2 Read latest

data0 data0 dataO[— " available data
data0O dataO data0

(Full) (Empty)

data1 data1 data1
data1 data1 data1

Buffer 1 | Buffer 0 | Buffer 2

-+ Go on Reading

(Empty) Full data0
> ” (Full) data0 data0 dataQ ——— Read end
Exchange buffer Exchange buffer
(If frame is ok) (If new data available)

Write begin  ———data2 data2 data2
data2 data2 data2

Buffer 1 | Buffer 2 | Buffer O

data1 data1 data1——— Read latest

Empt i
(Empty) datal datal datad available data

Conversion example of SyncManager Buffer Mode (Master => Slave)

SM status register reflects the current status and the latest Write buffer status is displayed as in interrupt status.
The latest Write buffer status shows “3” until the first Write of the SM buffer.
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7) Mailbox Mode

It is guaranteed that all transmitted data will be delivered to the reception side because the Write/Read are
converted with handshaking in the mailbox mode.
Mailbox mode uses only one (1) size buffer set in advance and will be able to be used as a mailbox buffer after the

initial settings and boot to SM.
When the initial data writing to the data is complete, write access will be blocked and the data can be read on the

reception side.
After the data has been read normally, writing access to the buffer is permitted again.

The time required for data Read/Write is not important in this mode.

Master EtherCAT Slave (pController)

Read ———

Mailbox Empty

Data Data Data |e———  \Write
Data Data Data
Data Data Data

Failed <-——— Read
WKC=0

Mailbox Full | Write end —— Successful

]

Mailbox Empty

Read ———

Successful «=—— Read
WKC=1 ... Data

Mailbox Mode data conversion example (Master => Slave)



5. Interface

Accessing to Object Dictionary

5.6 Accessing to Object Dictionary

R-ADVANCED EtherCAT amplifier supports CoE (CANopen over EtherCAT) with two (2) methods provided for

accessing the Object Dictionary device.

B Service Data Object
B Process Data Object

(SDO)
(PDO)

1) Service Data Object (SDO)

The master can control many of the slave amplifier parameters such as device settings and the monitor, through

Read/Write in the Object Dictionary entry, using SDO transfer.

The master, supporting EtherCAT CoE, performs SDO transfer to each slave device.
The data changes and the Read R_SDO is requested by T_SDO and transmitted from the SDO master.

2) Mailbox Protocol

The mailbox functions as a communication direction of master to slave / slave to master and supports various DL
user protocols with an independent communication system differing from logical addressing.

Data transfer from slave to slave must be processed by the master.

The Mailbox Header has an address field in the master that enables re-direction service.

Mailbox uses two (2) SyncManager (SM) channels: one (1) in each direction.

(Example:SMO0: Master -> Slave direction,SM1: Slave -> Master direction)

The physical addressing method, with no FMMU, is necessary in mailbox communication instead of logical
addressing because mailbox communication addresses a single slave intermittently.

Diagram for Mailbox - Interface and protocol configurations are shown below.

Ethernet Header ECT Header 18t ECT Datagrams 2nd nth ECT Datagrams FCS
10 Byte 0- 1486 Byl e )
Datagram Header Data WKC
8bit __ 8bit bt 1bit 3bit 1bit 1bit 16 bit l 2 Byte
oCmd |sldx 43 Len |59R [62C [63M [ 64IRQ79 Mailbox Protocol WKC
| 46bit 16D e .
16 Position 32 Offset example: SMO0=Mailbox output : 0x1800 Setting time(Master => Slave)
-> CoE request time Offset = 0x1800
SM1=Mailbox input : 0x1CO00 Setting time (Slave => Master)
-> CoE response time Offset = 0x1C00
6 Byte 2 Byte
CANopen Header Cmd specific data
16 it 16 bif 6 bit 2 bit 4 bit 4 it 9 bit 3 bit 4 bit Max. 1478 Byte
Number Res Type Cmd specific data

Mailbox - Interface
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Mailbox Header Configurations
Name Data Explanation
(Abbreviation) Length
Length (Len) 2 Byte | Data length to abut the next
Address (Ad) 2 Byte | Sender’s station address
Channel (Ch) 6 bit Reserved (0x00)
Priority (Pr) 2 bit Reserved
Priority(0x00 - 0x03)
Type (Typ) 4 bit Mailbox type. Protocol identifier for contiguous data
0 : Mailbox Error
3 : CoE (CAN open over EtherCAT)
Counter (Ct) 4 bit Sequence number

Incremented in every mailbox service as a duplicate detection.
(Only 1 — 7 can be used because of compatibility to an old version)

3) CANopen Header Protocol

“CANopen Header” is configured with a 2Byte identifier composed of “Number” and “Type”.
“CANopen Header” configuration is shown below.

CoE Command Configuration

Name Data Explanation
(Abbreviation) Length
Number (Num) 9 bit PDO number (PDO Use only in transmission time)
0x000 - Ox1FF
Type (Type) 4 bit Message Type

0 : Reserved

: Emergency Message

: SDO Request

: SDO Response

: Reserved (TxPDO)

: Reserved (RxPDO)

: Reserved (Remote transmission Request of TxPDO)
: Reserved (Remote transmission Request of RxPDO)
: SDO Information

9 -15: Reserved

ONOOOTPAWN -
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4) SDO Message

SDO message is configured by “CANopen Header” and “SDO Data frame”.

Data transfer capacity is up to 4Byte standard and is possible for up to 1470Byte using the “optional Data” domain.
Since most of them are smaller than 4Byte in the R-ADVANCED EtherCAT CoE amplifier, an expedited SDO
transfer is possible.

SDO message configuration is shown below.

8 Byte 2 Byte Max. 1478 Byte
Mailbox Header | CANopen Header Command specific data
i 8 Bit 16 Bit 8 Bit 32Bit .. i
SDO Control Index Sub-Index Data Optional Data

1-1470 Byte
SDO Message List (example)
SDO Message Configuration
Name Data Explanation
(Abbreviation) | Length
SDO Control 1 Byte | Standard CANopen SDO service
Index 2 Byte Object address by index
Sub-index 1 Byte | Object address by sub-index
Data 4 Byte Data for SDO service
Option Data 1-1470 | Transmission possible for heavier than 4Byte data with 1 frame
Byte at the time of Option command
(Can be used up to full mailbox size)

B SDO Command
Data Read / Write by the master begins by transmitting a command code “Index” and “Sub-index”.
The slave responds to the request by returning the request data.
The same “Index” and “Sub-Index (Sub-idx)” of the request are added to the SDO response.
The response data length is determined by the SDO Command (cmd).
The slave returns an error message when the message is not accepted (Refer to SDO error messages).
The explanation for each command will be shown starting on the next page.

SDO Message List

Command Page/Diagram Notes
SDO Download Expedited Request Diagram1
SDO Download Expedited Response Diagram 2
SDO Upload Expedited Request Diagram 3
SDO Upload Expedited Response Diagram 4
SDO Download Normal Request Diagram 5
SDO Download Normal Response Diagram 2 Same as Diagram 2
SDO Upload Normal Request Diagram 3 Same as Diagram 3
SDO Upload Normal Response Diagram 6
Command specific Abbreviation Definition List

o0 Size Indicator : oS|I 1 Transfer Type ToqaTT

2 Data Set Size : 2DS 4Complete Access : 4CA

5 Command Specific : s5CS 0SDO Control : 0SDO

s Index : sldx 24 Sub-Index : 24Sub

32Complet Size : 2CmpS



5. Interface Accessing to Object Dictionary

B SDO Download Expedited Request

- Mbx Header CANopen Header Command specific data -
Master | SIEW

- —— e ———— e —— —— e — — — — — — — — — — — —

1 1 1 !
. i I 1
- 1 1 i

i I i
H H H

2Byte 2Byte 6bit 2bit 4bit 4bit | 9bit 3bit 4bit | 1Byte  2Byte 1Byte  4Byte

oLen [16Ad |32Ch |38Pr |40 Typ [44Ct [oNum |[sR [12Type |o SDO [s Ildx 24Sub |32 Data

L 0x02:SDO Request

0x03:CoE

0x0A:CANopen H. + Cmd Spec Data

1bit 1bit 2bit 1bit 3bit 2Byte 4Byte .1Byte 1 Byte 1 Byte 1Byte ™\

0S| [+ITT [2DS [4+CA [|5CS s Ildx 24Sub |2Datal [s0Data2? |48 Data3 56 Data4 63

L]

0x01: Download Request

0x00: Reserved

0x00: 4 Byte Data(Data1 - 4),0x02:2 Byte Data(Data1,2)
0x01: 3 Byte Data(Data1 - 3),0x03:1 Byte Data(Data1)

0x01: Expedited Transfer

0x01: Data Set Size Specification

Diagram 1 : SDO Download Expedited Request

B SDO Download Expedited Response

Mbx Header CANopen Header Command specific data

2Byte 2Byte 6bit 2bit 4bit 4bit | 9bit 3bit 4bit | 1Byte 2Byte 1Byte 4 Byte :

oLen [16Ad [32Ch |3sPr |40 Typ [44Ct |oNum [sR [12Type [0SDO |[sldx [24Sub |32 Reservedss

L 0x03: SDO Response

0x03: CoE

0x0A: CANopen H. - Cmd Spec Data

bt 1bit 2bit 1bit  3bit . 2Byte 4Byte 4 Byte

0S|I 1IT [2DS [+CA [5CS |8 Idx 24 Sub | 32 Reserved 63

0x03: Download Response

0x00:Reserved

0x00: Zero-fixed

Diagram 2 : SDO Download Expedited Response
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B SDO Upload Expedited Request

- Mbx Header | CANopen Header Command specific data -
Master - ! Slave

. ' '
- i — ———— e — — — — ) — — — — — — —— — — — —
e 1

2Byte 2Byte 6bit 2bit 4bit 4bit| 9bit 3bit 4bit | 1Byte 2Byte 1Byte 4Byte !
oLen |16Ad [32Ch [3sPr |40Typ [4aCt |oNum | sR [12Type | oSDO |sldX [2aSub |32 Reservedss

L 0x02:SDO  Request
0x03:CoE
0x0A:CANopen H. + Cmd Spec Data

bt 1bit 2bit  1bit  3bit 2Byte 4Byte 4 Byte
0oS1 1#IT |2DS [4CA [sCS |[s ldx 24 Sub 32 Reserved 63

0x02: Upload Request
0x00:Reserved
0x00: Zero

Diagram 3 : SDO Upload Expedited Request

B SDO Upload Expedited Response

_______________________ ——
Slave
- Mbx Header | CANopen Header Command specific data -
2 Byte 2Byte 6bit 2bit 4bit 4 bit | obit 3bit 4bit | 1Byte 2Byt 1Byte 4Byte |
oLen [16Ad |32Ch [3sPr [40Typ [44Ct |oNum | oR [12Type | 0SDO [s ldx 22Sub (32 Data
) L 0x03:SDO  Response
0x03:CoE
- - — 0x0A:CANopen H. + Cmd Spec Data
_1bit “Tbit  2bit  1bit 3 bit _ 2Byte /1/Byte 1 Byte 1 Byte 1 Byte 1Byte ™.

0S| +ITT |2DS |4CA [sCS |[s ldx 24Sub [s;2Datal |sData2 |ssData3 |ssDatad es

L

0x02: Upload Response

0x00:Reserved

0x00:4 Byte Data(Data1 - 4),0x02:2 Byte Data(Data1,2)
0x01:3 Byte Data(Data1 - 3),0x03:1 Byte Data(Data1)

0x01: Expedited Transfer

0x01: Data Set Size Specification

Diagram 4 : SDO Upload Expedited Response
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B SDO Download Normal Request

- Mbx Header CANopen Header Command specific data -

Master ; t ! Slave
- e e — i — — — — i — — — — —— i ——

2Byte 2Byte 6bit 2bit 4bit 4bit | 9bit 3bit 4bit 1Byte 2Byte 1Byte  4Byte n-10 Byte™-.__

oLen |16Ad |32Ch |3sPr |40Typ [44Ct [oNum| oR |12Type [oSDO | sldx [24Sub [52Cmp S ([ss Datan-10

1
.

L 0x02:SDO Request

0x03:CoE

n >= 0x0A:CANopen H. + Cmd Spec Data

1
i 1
’

bt 1bit  2bit bt  3bit . 2Byte 1Byt 4 Byte i n-10 Byte

0S| |+TT |2DS [4CA |sCS (¢ Index |24 Sub-Index |32 Complete Size [ss Datan-10

n — 10:Data Lengthy u

0x01: Download Request

0x00:Zero

0x00: Normal Transfer

0x01: Data Set Size Specification

Diagram 5 : SDO Download Normal Request

B SDO Download Normal Response
SDO Download Normal Response has the same configuration as SDO Download Expedited Response
Please refer to Diagram 2: SDO Download Expedited Response
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B SDO Upload Normal Request
“SDO Download Normal Response” has the same frame configuration as “SDO Upload Expedited
Request”.
Please refer to Diagram 3 : SDO Upload Expedited Request

B SDO Upload Normal Response

Mbx Header CANopen Header Command specific data

2Byte 2Byte 6bit 2bit 4bit 4bit | 9bit 3bit 4bit 1Byte 2Byte 1Byte 4 Byte

oLen [16Ad |32Ch |3sPr [40Typ [44Ct [oNum | 9R |12Type | 0SDO | gldx [24Sub [32CmpS |s6 Datan-10

B 1 1

L 0x03:SDO Response

0x03:CoE
N >= 0x0A:CANopen H. + Cmd Spec Data

bt 1bit  2bit bt  3bit . 2Byte 1Byt 4 Byte i n-10 Byte

0S| [+IT [2DS [+CA [sCS [s Index 24 Sub-Index |32 Complet Size |ss Datan-10

n—10: Data Lengthx \\/

0x02: Upload Response

0x00: Zero

0x00: Normal Transfer

0x01: Data Set Size Specification

Diagram 6 : SDO Upload Normal Response
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B Abort SDO Transfer
The slave returns an error message as a response to the SDO request when the SDO message has not

been accepted for some reason (value is out of set range, etc.)
The Abort SDO message structure details and abort code list are as follows:

Mbx Header

CANopen Header Command specific data

2 Byte'2 Byte 6bit 2bit 4bit 4biti 9bit 3bit 4 bit

1 Byte 2 Byte 1 Byte 4 Byte
oLen [16Ad |32Ch |38Pr |40Typ [44Ct [ oNum |[sR [12Type |o SDO [s ldx 24Sub |32 Data
L 0x02:SDO Request
0x03:CoE
- —1 0xOA:CANopen H. + Cmd Spec Data
1 bit “Tbit  2bit  1bit  3bit 2 Byte 1 Byte 4 Byte
0oS1 +IT [2DS |«CA |sCS |8 Ildx 24 Sub 32 Abort Code &3
0x04: Abort Transfer Request
0x00: Zero
Diagram? : Abort SDO Transfer Request
SDO Abort Code
SDO Error Code Explanation
0x05 03 00 00 | Toggle bit did not change

0x05 04 00 00

SDO Protocol Timeout

0x05 04 00 01

Client/Server Command Code disability unknown

0x05 04 00 05

Out of memory range

0x06 01 00 00

An access is not corresponding to the object

0x06 01 00 01

Read has been executed to the object corresponding to Write only

0x06 01 00 02

Write has been executed to the object corresponding to Read only

0x06 02 00 00

The object does not exist in the Object Dictionary

0x06 04 00 41

Cannot map the object with PDO

0x06 04 00 42

The number of mapping objects or the data length has exceeded PDO limitation

0x06 04 00 43

Non-compatibility of generic parameters

0x06 04 00 47

Non-compatibility of generic internals of device

0x06 06 00 00

Access failure because of hardware error (Failure by write prohibition setting)

0x06 07 00 10

Data type not coordinated because service parameter length does not match

0x06 07 00 12

Data type not coordinated because service parameter length is too long

0x06 07 00 13

Data type not coordinated because service parameter length is too short

0x06 09 00 11

Sub-index does not exist

0x06 09 00 30

Exceeds the parameter value range (Exclusive for Write access)

0x06 09 00 31

Write parameter is too large

0x06 09 00 32

Write parameter is too small

0x06 09 00 36

The maximum value is smaller than the minimum value

0x08 00 00 00

General error

0x08 00 00 20

Cannot transfer or store data into an application

0x08 00 00 21

Cannot transfer or store data into an application because of local control

0x08 00 00 22

Cannot transfer or store data into an application under present device state

0x08 00 00 23

Object Dictionary does not exist
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B Emergency (EMCY)

Emergency object will be transferred by the master to the request command for mailbox input at the time
of error occurrence inside the device.

This object permits transfer only once to one error event.

In other words, an emergency object will not be transferred unless a new error occurs in the device.

Master Slave
- Mbx Header CANopen Header Command specific data -

2Byte 2Byte 6bit 2bit 4bit 4bit | Obit 3bit 4bit | 2Byte 1 Byte 5 Byte

oLen [16Ad |32Ch |38Pr [40Typ [44Ct [oNum |9R [12Type |0 Err Code |16 ErrReg | 24 Dataes

. , i}

. / . !
/
/,

7| 0x01:Emergency

0x03:CoE

n >= 0x0A:CANopen H. + Cmd Spec Data

2Byte 1 Byte 4 Byte

oError Code |16 Error Register | 24 Data 64

L

Data

Error Register

Error Code

Diagram 8:EMCY Emergency

Error Code List
Error Code Explanation
0x0000 Error reset or No error
0x1001 SOE Invalid service
0x1002 SOE Unsupported
0x1101 SDO Invalid command
0x1102 SDO Invalid header
0x1103 SDO Unsupported
0xA000 SM Transfer Error: Transition from PRE-OP to SAFE-OP unsuccessful
0xA001 SM Transfer Error: Transition from SAFE-OP to OP unsuccessful
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B SDO Information
€@ Object List Request

Mast - | Mbx Header CANopen Header Command specific data | - s
aster ' ' ; ave

e e — — — — b — — — — —

-

word 'Wé}d 6bit  2bit  4bit  4bit

— — — — — — — — — —— — —

9bit 3bit  4bit

Byte Byte word word

|0Len |16Ad |32Ch |38Pr |40Typ |44Ct oNum |9R |12Type 0SDO |8Res |16 FGL |32ListT
___________ R 0x08 :SDO Information
e 0x03 :CoE

—1 0x08 :CANopen H.+Cmd Spec Data

.- Tbit 7 1 bit Byte word 2Byte

|oOpcode |7Incomp |s Res |1e Fragments Left |32 List Type a7

0x00:0bject number requested on 5 different lists

0x01:Transfers entire object in Object Dictionary in Response

0x02:Transfers the object’s mappable R x PDO only

0x03:Transfers the object's mappable T x PDO only

0x04:Transfers only the objects necessary for backup in Response
0x05:Transfers the object to be used for Startup Parameters only in Response

0x00:Zero
0x01:Get Object Dictionary Request

Diagram 9 : Get OD List Request (Object Dictionary Request)

€4 Object List Response (Object List Segment Response)

Command specific data | _

word “Word 6bit  2bit 4bit 4bit 1 9bit 3bit 4bit byte byte word word (n-8) byte

_ | Mbx Header | CANopen Header

[oLen [16Ad [s2Ch [ssPr JwoTyp JseCt | oNum [oR [12Type [ 4SDO [sRes [16FGL [saListT Jusldx List

___________ ) 0x08 :SDO Information
e 0x03 :CoE
n>=0x08 :CANopen H. + Cmd Spec Data

- Tbit T 1 bit byte byte word (n-8)byte

Io Opcode |7 Incomp |s Res |1e Fragments Left | 32 List Type |4s Index List |

Object List Index

0x00:0bject number requested on 5 different lists

0x01:Response transfer of entire object in Object Dictionary

0x02:Response transfer of only R x PDO of the mappable object

0x03:Response transfer of only T x PDO of the mappable object

0x04:Response transfers of the object necessary for backup for device
replacement only

0x05:Response transfer of the object to be used for Startup parameters only.

0x02:Contiguous Flag Number

0x00:Last SDO Information Flag
0x01:SDO information abuts

0x02:Get Object Dictionary Response

Diagram 10 : Get OD List Response (Object Dictionary Response)

5-24



5. Interface Accessing to Object Dictionary

¢ Object Dictionary Request

- | Mbx Header CANopen Header Command specific data | -

Master ! ! ! : SIEVE
-—————— e ——— ———— —— — —_— — ———_——— —

word “word 6bit 2bit  4bit  4bit | Obit  3bit 4bit | byte  byte  word word |

____________ ] 0x08 :SDO Information
A 0x03 :CoE
——3 0x08 :CANopen H. + Cmd Spec Data

|‘(’)Len |16Ad |32Ch |38Pr |40Typ |44Ct oNum |9R |12Type‘ 0SDO |8Res |1e FGL |32Index |

.- 7Thit T 1bit  Byte word word

|oOpcode |7Incomp |sRes |1eFragments Left | 32 Index 47

|— Index to request object description
0x00:Zero
0x03:Get Object Description Request

Diagram 11 : Get Object Description Request (Object Description Request)

€ Object Description Response

- | Mbx Header | CANopen Header | Command specific data

word “Word 6bit 2bit  4bit  4bit | Obit 3bit 4bit | byte byte byte word word byte byte  Charn-10]

|‘(’) Len |16Ad |32Ch |38 Pr |40Typ |44Ct IoNum |9R |12Type | oSDO |8R.|16FGL |32 ldx |48Typ|64S-|dX |7200de |80 Name‘|

0x08 :SDO Information
= - 0x03 :CoE
n >=0x08 :CANopen H. + Cmd Spec Data

_-- Tbit o 1bit  byte word word word byte byte Char[n-10]l/'

|oOpcode |7Incomp|sR.|1eFragments Left |32 Index |4s Data Type |64 Max S-ldx (72 Object Code |ao Name |

Object Name

Object Code
7:Variable
8:Array
9:Record

_| Object Sub-index Maximum Value
— Data Type List Standard Value

Object Description Index

Contiguous Flag Number
0x00:Last SDO Information Flag
0x04:Get Object Description Response

Diagram 12 : Get Object Description Response (Object Dictionary Response)
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¢ Entry Description Request

Master - | Mbx Header | CANopen Header | Command specific data | - Slave
-~ — e — — — — .._ ————— , ————————— —'— — —
word WOrd/ 6bit  2bit 4bit 4bit : 9bit 3bit 4bit : byte  byte word word byte byte
| olLen |16Ad |32Ch |3s Pr |40Typ |44Ct | oNum |9R |12Type | 0SDO |s Res |16FGL |32Index |48$ |dX|56V|nfO|
S 0x08 :SDO Information
0x03 :CoE
e Ox0A CANopen H. + Cmd Spec Data
7b|t --==""1 bit byte word word byte byte
|0 Opcode |7 Incomp |s Res |1e Fragments Left |32 Index| 48 Sub-Index | 56 Valuelnfo 63 |
l l | 0x00:Zero Object Description Sub-index
0x05: Get Entry Description Request Object Description Index '

Information Containing Elements
Bit0: Access right Bit1: Object category Bit2: Information possible at the time of PDO mapping
Bit3: Unit Type Bit4 : Default Value Bit5: minimum value
Bit6: Maximum Value Bit7: Reserved

Diagram 13 : Get Entry Description Request (Object Description Request)

4 Entry Description Response (Entry Description Segment)

_| Mbx Header | CANopen Header | Command specific data | _

: : Tl Byte
word _word 6bit  2bit  4bit 4bit' 9bit  3bit  4bit ' byte byte word word byte byte word word word ~[n16]

oLen [16Ad |32Ch |38Pr |40Typ |44Ct | oNum |9R |12Type |oSDO |8R |16 FGL |32 ldx |48$IdX |56|nf |64typ |80Len |96Acc|112Dar |
0x08 :SDO Information :
P 0x03 :CoE §
n>=0x10 :CANopen H. + Cmd Spec Data i

e 7hit 1bit Byte Byte word byte byte word word word

|oOpcode |7Incomp|sR |1eFragments Left |32Index |4sSub Idx|56VaIueInfo s4Data Type |so Bit Length |9eObjectAccess |112Data |

Object Bit Length
L_| Object Data Type
Information Element
Sub-index (Refers to Request Value Info)
A4
_| Index Object Access
—| Flag Number Bit0:Read access in Pre-OP
Bit1:Read access in Safe-OP
0x00:Last SDO Information Flag ! . !
0x01-SDO Inf . b Bit2:Read access in OP
XUt nformation abuts Bit3:Write access in Pre-OP
0x06:Get Entry Description Response Bit4:Write access in Safe-OP
Bit5:Write access in OP
Data _ _ Bit6:Object is mappable in a RxPDO
Unit Type: Unit Type continues[Word] Bit7:Object is mappable in a TxPDO
Default Value:Default value of data type same as Object value continues Bit8:Object can be used for buck up
Minimum Value:Minimum value of data type same as Object value continues O :
Maximum Value:Maximum value of data type same as Object value continues . Bltg'_ObJeCt can be used for settings
Description:Description continued when length is shorter than response Bit10-15:Reserved
parameter description

Diagram 14 : Get Entry Description Response (Object Dictionary Response)
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¢ SDO information Error Request

_| Mbx Header | CANopen Header | Command specific data | _

word -Word bt  2bit  4bit  4bit | Obit 3bit 4bit | byte byte  word Dword

loLen [16Ad [s2Ch [ssPr [aoTyp |saCt | oNum [sR. |12Type |oSDO |[sR.  |16FGL | s2Abort Codees |

) | 0x08 :SDO Information

0x03 :CoE

0x0A :CANopen H. + Cmd Spec Data

7bit -~ 1 bit Byte word Dword

0Opcode |7 Incomplete |8 R. |1e Fragments Left | 32 Abort Code 63 |

Refer to Lists 1-14 SDO Abort Code
0x00:Zero
0x07:SDO Info Error Request

Diagram 15 : Error Request (SDO Information Error Request)

5-27



5. Interface

Accessing to Object Dictionary

Process Data Object(PDO)

B Overview

Real time data transfer of EtherCAT is performed with “Process Data Object” (PDO).

PDO transfer does not need protocol transfer processing overhead.

There are two (2) types of PDO transfers: R x PDO (Reception PDO) from master to slave and T x PDO
(Transmission PDO) from slave to master.

PDO mapping of the R-Advanced EtherCAT CoE amplifier can assign necessary PDO numbers and PDO
objects to applicable entries of the Object Dictionary using SDO service at the device setting stage.

PDO Setting
The user can optimize the “Message area with PDO mapping” and “Reception/Transmission form
(transmission type) and Trigger conditions” by setting the PDO.

PDO Mapping

PDO mapping of the R-ADVANCED EtherCAT is changeable.

Specifically, the EtherCAT CoE Network Manager can change the PDO transfer data freely during
operation.

Use “Reception PDO mapping parameters (0x1600 - 0x1603,0x1700 - 0x1703)” to change R x PDO
mapping and “Transmission PDO mapping parameters (0x1A00 - Ox1A03,0x1B00 - 0x1B03)” to change T
x DO mapping.

Index, Sub-index and Data length have to be set to each PDO to be transferred.

The data length must match the data length inside the Object Dictionary.

A mapping example of T x PDO is shown below

“Ox1B0y” Transmit PDO Mapping (Example)

Sub-Inde Data (32bit) Name

0x00 5 Number of Entry

0x01 0x6064 0x00 0x20 Position actual value

0x02 0x6077 0x00 0x10 Torque actual value

0x03 0x6061 0x00 0x08 Operation Mode Display

0x04 0x0000 0x00 0x08 Reserved

0x05 0x6041 0x00 0x10 Status Word

Index Sub-Index |Object Length
(2byte) (1Byte) (1byte)
Byte 0 1 2 3 4 5 6 7 8 9

PDO “0x1B0y” 0x6064:00 0x6077:00 0x6061:0 |Reserved 0x6041:00

PDO Mapping (example)

Use the following procedures for mapping:
1. Clear the object number (Sub-index 0) zero (0) once.

2. Write the settings from the object to be assigned beginning with the head (Sub-index 1).

3. Write the assigned object number to the mapping object number (Sub-index 0).
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The relation between PDO and SM is defined as Sync Manager PDO Assign in Sync Manager Channel
(SM) for processing data objects.

The Sub-index:0x00 in the SM-PDO Assign table will be assigned a PDO number.

Index:0x1C12(SM Channel 2) becomes the Output PDO setting and Index:0x1C13(SM Channel 3
becomes the Input PDO Object Dictionary in the RS2-Advanced EtherCAT CoE amplifier.

Object Dictionary
Sync Manager Assign Object

Index | Sub-index| Object contents
0x1C1z 0x01 0x1B00
0x1C1z 0x02 0x1B01
0x1C1z 0x03 0x1B03 Sync Manager Entity z
0x1C1z 0x04 0x1B06 PDO A PDO B PDO D PDO G

Mapping Object

0x1B00 PDO A
0x1B01 PDO B
0x1B02 PDO C
0x1B03 PDOD
0x1B04 PDO E
0x1B05 PDO F
0x1B06 PDO G

Sync Manager PDO Assignment (example)

B Default PDO Mapping

Only the settings of Sub-Index : x01 for R x PDO:0x1600 and T x PDO:0x1A00 are established CoE
specifications.

The other Sub-Indices and Indices are available for free mapping.

Default PDO Mapping is shown in the following table.

Default PDO Mapping

Index, Sub-Index Object Index Object Name Explanation
0X1600'0X91 ‘R x PDO 0x6040 Control Word Controls State Machine
(Master => Slave)
0x1A00.0x01-T x PDO 0x6041 Control Word Displays Status

(Slave => Master)

Besides Sub Index1 - 4 settings for, RxPDO Transmission Type:0x1400 — and TxPDO Transmission
Type:0x1800 — are required in CANopen. However, those will not be used in EtherCAT (Reserved).
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5.7 Distributed Clocks (DC)

EtherCAT is supported by the Distributed clock (DC) unit of the slave controller for synchronization between
slaves and master.
The DC functions provided with R-Advanced EtherCAT amplifier are described as follows:

Clock synchronization between slave-master

Accurate time recording for input events

Accurate synchronous processing by interruptions according to the DC settings
Synchronous digital input sampling

1) Clock Synchronization

DC synchronization is performed as having the same EtherCAT System Time as all EtherCAT devices in the
master as well as the slaves.

Since the EtherCAT devices can synchronize one another, local applications will, consequently, be synchronized.
Concerning the system synchronization, all slaves will be synchronized to one reference clock.

Generally, the first slave within one (1) segment of the master holds the “System Time” and this “System Time” is
used as a reference clock to synchronize the other slaves’ DC local clocks “System Time” with the master.

2) System Time

The System Time(0x0910 - 0x0918)of R-Advanced EtherCAT amplifier is 8 Byte in length, 1ns/Lsb and will easily
cover time up to 500years. Data "0x0” signifies 0:00Hour Osec 000ms 000ns 000ns on January 1, 2000.
Following are explanations of the terms used in synchronization:

B Reference clock
One EtherCAT device is used as a reference clock.
Generally, the reference clock is the first slave with DC function to synchronize between the master and all
slaves.
The reference clock supplies the System Time.
B Local Clock
Each of the slaves works with a local clock independently from the reference clock in the beginning.
The difference between the local clock and the reference clock can be corrected as can clock drift.
Offset will be accomplished by adding a local clock velocity measurement and the adjusted clock drift to
the local clock value.
Each DC slave maintains reference clock copies calculated from the local clock and local offset.
B Propagation Delay
The propagation delay between reference clock and slave clock must be acquired when System Time is
transferred to slaves.
B Offset
There are two reasons for offset between the local clock and the reference clock.
This offset is corrected by each slave respectively according to the propagation delay from the reference
clock hold to the local clock device with the initial difference of local time caused by the power input time
difference.
The slave that holds the reference clock will fins the System Time from local time by adding the local
offset.
This offset signifies the difference between local time (beginning with power input) and the master time.
W Drift
Reference clock and DC slave clock are not provided by the same clock source normally, so their clock
sources are affected by deviations between clocks. In line withi this, the sources of the clocks run faster
than the other clocks in no small measure, local clocks drift separately.

R-ADVANCED EtherCAT amplifier fully supports the Distributed Clock (DC) for the reception time stamp, the
System Time validity and synchronous signal generation.
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3) Clock Synchronization Process
The clock synchronization process consists of three (3) steps.

1) Propagation Delay Measurement
The master begins propagation delay measurement in each direction toward all slaves.
Each slave measures the received time of the measurement frame.
Then, the master calculates the propagation delay between the slaves by reading the time stamps.

2) Offset Correction to the Reference Clock (System Time)
Compares the local time of each of the slave’s clocks to System Time.
For the time difference, correct each respectively by Writing the value to each slave.
All slaves acquire the same absolute system.

3) Drift Correction to the Reference Clock
The drift between the reference clock and the local clock must be corrected regularly with a difference time
measurement and local clock readjustment.

Correction calculations in both cases, when the system is smaller or larger than the slaves’ local time, is
shown below.

t System Time t Local Time

A A

Drift compensation frame RX System Time < Local Time
Transfers present system time

Propagation delay
Local Time

Offset correction

1 Drift correction
System Time

Offset correction

Propagation delay

Local Time

System Time > Local Time

Y

Reference Clock Slave Clock
Corrections for Propagation Delay, Offset and Drift

Please refer to Chapter 7: Distributed Clock (DC) for details of Clock Synchronization:
1) Propagation Delay Measurement 2) Reference Clock Offset Correction and 3) Reference Clock Drift Correction.
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4) Clock Synchronization Initialization Procedure (example)

Initialization procedure of clock synchronization including propagation delay measurement, offset correction and
drift correction is as follows:

1) The master discovers the network configuration by reading the DL status register of the slaves.

2) The master transmits a minimum of 1byte of data with broadcast Write to Read the receive time of port 0
register. All slaves match local time with all ports and the ECAT processing unit.

3) The master waits until the broadcast Write frame returns.

4) The master, depending on the network configuration, reads receive time ports 0 / 1 and ECAT processing unit
receive time register (0x0918:0x091F) in all slaves.

5) The master calculates respective propagation delays and writes the values to the system time delay register in
the slaves.

6) The master sets the reference clock (the first slave) in the system time offset register so the reference clock will
be equivalent to the master time. By subtracting the receive time of the ECAT processing unit of the reference
clock (local time) from the master time, it becomes the offset value for the reference clock.

7) The master calculates the system time offset of all DC slaves and writes it in the system time offset register. By
subtracting the ECAT processing unit receive time of each DC slave from the receive time ECAT processing
unit of the reference clock; it becomes the offset value for each slave (from the 2" axis onward).

8) For static drift correction, the master transmits the command “ARMW” or “FRMW?” to all DC slaves at the
beginning and any number of times separately (example:15,000 frames)

9) For dynamic drift correction, the master transmits the command “ARMW” or “FRMW” to all DC slaves
periodically.

The command proportion for drift correction depends on an acceptable maximum deviation.

5) SYNCO / 1 Signal Output Initialization Procedure (example)

Synchronous signal output is initialized according to the following procedure:

1) Enables DC SYNC Out Unit bit in PDI control register (0x0140.10=1)

2) Set SYNCO0/1 output in SYNC/Latch PDI Configuration register so the output driver setting conforms to the
circuit configuration inside the slave * For 0x0151,EEPROM value is set at the time of initialization.

3) Set SYNC signal pulse width in Pulse Length register (must be SYNCO Cycle Time> 0)
Note) 0x0982: 0x0983 set from EEPROM at initialization.

4) Assign the synchronizing unit in the ECAT or the device description PDI to 0x0980.

5) Set SYNC 0 signal cycle time to(0x09A0:0x09A3)and SYNC1 signal cycle time to (0x09A4:0x09A7).

6) Set a later time than the time cycle permits in the start cycle time operation to (0x0990:0x0997).
(example: Add system Read time + start time and permission Write time)

7) Permits the active cycle operation bit (0x0981.0=1) as a synchronous signal to SYNCO / SYNC1 active bit

(0x0981[2:1]=0x3).

Synchronizing unit stands by until the first SYNC 0 pulse is output.
Cycle motion start time register and the next SYNC 1 pulse register can be read to acquire the next output event
time.
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5.8 Communication Timing

EtherCAT synchronous handling works independently from the EtherCAT device inside the master and slaves.
The following three (3) communication methods are standard for synchronous modes:

1) Free-run Mode

The slave application does not synchronize with the EtherCAT synchronous signal (non-synchronous mode).
2) SM Event Synchronous Mode

The slave application synchronizes with an SM2 event when cycle output is transmitted. Also, the application

synchronizes with an SM3 event  (Note) only when cycle input is transmitted.

Note) Synchronizing with an SM3 event is not supported in this amplifier.
3) SYNC Event Synchronous Mode

The slave application synchronizes with a SYNC 0 or SYNC 1 event.

The differences between the synchronous type modes can be identified by the Sub-index combination sin the CoE
Object Dictionary 0x1C32 and 0x1033.
An example of communication timing with DC is shown below.

Master Application Master Application
I | O i Processing I | O | Processing
rame Delay
ommunication Jitter — Fixed Shift by precalcurate
Master Master Shift
Frame | D Frame | D ﬁ
Slave Shift
Slave 250us 1 Slave Processing
I { O S I { O
I\ L Output
Input
SYNCO SYNCO
or or
SYNC1 SYNCA1
Communication with DC Timing

B Frame

Communication frame and frame transfer time (80ns / Byte+5us)
B Frame Delay (Communication Delay)

Delay time of the EtherCAT slaves for data transfer (approx. 5ns/m cable delay,approx. 1us 100BASE-TX)
B Jitter (Communication Jitter)

Frame transmission start jitter (Cycle Time Jitter) is generally influenced by the master’s efficiency.
B Cycle Time Jitter

Cycle time jitter, an application specification, depends on the slave and master system hardware. In this
example, 10% of the cycle time is reserved for jitter
Master Shift (Communication Master)
Adjusting shift time inside the master also adjusts the necessary processing time in the mater.
B Slave Shift

Delay time at the start of processing in the EtherCAT slaves (= 0 in R-ADVANCED EtherCAT amplifier).
B Input or Output of the Slave

Input is for R x PDO import and processing. Output is for T x PDO output.

(The input / output processing time of R-ADVANCED EtherCAT amplifier is 250ps fixed.)
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5.9 EtherCAT State Machine (ESM)

ESM contains states defined by EtherCAT.
Init

Pre—Operational
Safe—Operational

Operational

Bootstrap

1) ESM

ESM change is requested from the master.
The master requests the change by writing the ESM with the request to be changed in the AL control register of

the slave(s). The slave confirms the result of the state change as either successful or failed and then responds to
the master with the local AL status.

If the requested state change fails, the slave responds with an error flag.

Init

A A A A
(P (IP) l (1B) (B

Pre-Operational Bootstrap

A A
(PS) l (SP) (sh

Safe-Operational

A 4

A

(on (OP) (80) (0Ss)
Operational
ESM Diagram
State Transition and Local Management Service
Transition Direction Local Management Service
Symbol =>
IP INIT TO PREOP Start Mailbox Communication
Pl PREOP TO INIT Stop Mailbox Communication

PS PREOP TO SAFEOP | Start Input Update
SP SAFEOP TO PREOP | Stop Input Update

SO SAFEOP TO OP Start Output Update

(ON] OP TO SAFEOP Stop Output Update

OP OP TO PREOP Stop Input Update, Stop Output Update

Sl SAFEOP TO INIT | Stop Input Update, Stop Mailbox Communication

Ol OP TO INIT Stop Input Update, Stop Output Update, Stop Mailbox
Communication

B INIT TO BOOT Start Bootstrap Mode(FoE),

Bl BOOT TO INIT Restart Device(FoE),
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2) State

B Init State
“Init” state defines basic communication relations between the master and slaves in the application layer.
Direct communication between the master and slaves is not possible in the application layer.
The master uses the “Init” state to initialize the setting for the configuration of the slaves.
When the slaves support the mailbox service, the corresponding SM settings will also be executed in “Init”
state.

B Pre - Operational State
The mailbox communication can be performed in the “Pre - Operational” state when the slaves support the
optional mailbox.
Both master and slaves can use the mailbox to initialize application specifications and to change
parameters.
Process data communication cannot be executed in this state.

B Safe - Operational State
In “Safe - Operational” state, slave applications transfer the actual input data, but not the output data that
may not be available for processing. The output must be set in Safe state.

B Operational State
In “Operational” state slave applications transfer the actual input data and the master application transfers
the actual output data.

B Bootstrap State
In the "Bootstrap” state, slave applications can receive new firmware and servo amplifire parameter
downloaded by FoE (File access Over EtherCAT) protocol.
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5.10 Bootstrap state

In the Bootstrap state, servo amplifier firmware and parameter can be downloaded and upload to servo amplifier by
FoE (File access over EtherCAT) protocol.Re-wrinting of servoamplifier firmware is perfomed by changing “Bootstrap
state” to “Init state” in the consideration that firmware re-writing has no risks, after the firmware downloaded completely.
In line with this, the downloaded firmware is written in CPU flash. The time to write is several seconds.

Servo amplifier parameter can be change by download xml files.

The conditions consided firmware re-writing has no risks are shown below:

Firmware to be written into servo amplifier has been completely downloaded.
The result of downloaded firmware checksum is normal.

No control power voltage drop alarm activated.

Main circuit power supply is not applied or STO State.

1) Mailbox protocol of FoE (File access over EtherCAT)

The following shows mailbox interface protocol and the structure when using FoE.

6 byte 2 byte
] Mailbox Header FoE Header Cmd specific data
P 6 bit 2 bit 4bit  4bit 8bit 8bit Max. 504 byte
oLength 16Address 32Channel 3sPrio  40Type 44Cnt Opcode Reserved Cmd specific data
Mailbox interface
Mailbox Header configuration
Code (Abbrev.) Data Description
length
Length(Len) 2 Byte | Successive data length
Address (Ad) 2 Byte | Station address of originator
Channel(Ch) 6 bit | Reserved (0x00)
Priority (Pr) 2 bit | Reserved
Priority (0x00 to 0x03)
Type (Typ) 4 bit | Protocol identifier of mailbox type, successive data
0 : Mailbox Error
3 : CoE(CAN open over EtherCAT)
4 : FoE(File access over EtherCAT)
Counter(Ct) 4 bit | Sequence number
Incremented every mailbox service as duplicate detention.
(Only 1 to 7 are usable as they have compatibility with old versions.)
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2) FoE Header protocol

“FoE Header” is 2-byte identifier, and comprised of 1-byte “OpCode” and 1-byte “Reserve” area.
The following shows “FoE Header” configuration.

FoE Header configuration
Code (Abbrev.) Data length Description
Opcode 8 bit FoE commnad
0x01 : Reserved (Read request)
0x02 : Write request
0x03 : Data request
0x04 : Ack request
0x05 : Error request
0x06 : Reserved (Busy request)
Reserved 8 bit 0x00

3) FoE command

Download of the file is started by sending “Write request” from Master to compare password *! with file name. Slave
returns “Ack request” to Master only when Slave received data normally and verified file name and password are
matched. Then Master sends “Data request” to send File data. Slave returns “Ack request” to Master only when the
request from Master normally recived. “Data request” and “Ack request’ are repeatedly tramsmitted and received
until the firmware data sent from Master runs out.

When Slave does not judge the File data is valid, Slave returns “Error request,” an error meddage to Master. (Refer
to FoE error code.)

Master send Read Request to slave to confirm file name and password and then slave will start to file upload.

If slave was able to successfully receive correct file name and password and then slave will send Data Requet to
master.

If master was able to successfully receive file data and then master need to send Ask Request to slave.

Data Request and Ask Request repeats until there is no more file data in slave.

If slave does not have file data, slave will send error message to master by Error Request.

Note) Password *1: Password identification function for R-ADVANCED EtherCAT amplifier is disabled.

B Read Request

- Mbx Header FoE Header Command specific data -
Master | | | P | Slave
- — e — — — e —a— _____ o — — — — — — — — _,_ — —
word "Word’ 6bit 2bit 4bit 4bit . 8bit 8bit . 4 byte 1~500byte '
| oLen |16Ad |3zCh |33 Pr |4oTyp |44 Ct |oOpCode sReserved|o Password 32 File Name |

I

ASCII character string:Fille name

0x0 :Password (Unused)

0x01 :Read request

0x04 :FoE(File Access over EtherCAT)

0x07~0x1FA :FoE.H + Cmd Spec Data
Read Request
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B Write request

- Mbx Header _ Command specific data -
Master | t & | Slave

<__,.|______:______l_________

1 * _—
word "WOI‘d 6bit  2bit 4bit 4bit | 8bit 8bit : 4 byte 1~500byte '
| olLen |16Ad |3zCh |3s Pr |4oTyp |44Ct sReserved|o Password |32 File Name |

I
ASCII character string:Fille name [P0010115*****]

0x0 :Password (Unused)

0x02 :Write request
0x04 :FoE(File Access over EtherCAT)
0x07 to Ox1FA :FoE.H + Cmd Spec Data

Write request

B Data request

- Mbx Header _ Command specific data -
Master | f 2 | Slave

'
<——J"——————'-—————:——————————I-——

word "Word 6bit  2bit 4bit 4bit | 8bit 8bit : 4 byte 1 to 500byte '

|’o Len |16Ad |3zCh |38 Pr |4oTyp |44Ct sReserved|o Packet Number |32 File Data |
I

ASCII character string: Downloaded data

0x1 to OxFFFFFFFF : Packet number

0x03 :Data request

0x04 :FoE(File Access over EtherCAT)

0x07 to Ox1FA :FoE.H + Cmd Spec Data

Data request

3% For File Data, use firmware data in Intel Hex format provided by SANYO DENKI.
The following shows the structure of Intel Hex format.

Structure of Intel Hex format [1-record (1-line) structure]

1byte 2byte 1byte 1byte
Data Length Offset Adress Record Type Data Checksum

Two's complement in the byte sum of
DataLength+OffsetAdress+Record Type+Data

Data of bytes specified by Data Length

0x00:Data Record

0x01:End Record

0x02:Segment Adress Record
0x03: Start Segment Adress Record
0x04:Linear Adress Record

0x05: Start Linear Adress Record

Address of head byte at Data Record

The number of bytes in Data
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Structure of xml format provided by SANYO DENKI at parameter download.

Tag of xml parameter
<DriveConfig>
<Common>
<FirmwareVersion>
<AutoSaveFlag>
<Checksum>
<Parameters>
<AttributeN>
<Name>
<Index>
<Subindex>
<Value>
<Size>
<Address>

<DriveConfig>: Definition of one amplifier’s parameter .
This tag is highest. Sets one in one file.
Can be include Common-Paramerters tag.

<Common>: Definition of common data type.
Only one definition in the file.
Processing the common domain data at the first found from the beginning of the file.

<FirmwareVersion>: Definition of servo amplifier firmware version.
Defined in the Common.
Indicates the firmware version that can be applied to this parameter.

<AutoSaveFlag>: Definition of auto parameter save
Defined in the Common.
0: After the parameter download, value not save to EEPROM.
1: After the parameter download, value save to all domain. (Need reset)

<Checksum>:Check Sum of transferred parameter files.
Defined in the Common.
Sets Check Sum calculation about transferred parameter

<Parameters>: Definition of body parameter.
Only one definition in the file.

<AttributeN>: Definition of Attribute parameter.
Defined in the Parameters.
Exist same as unmber of parameter. More than N=1
Domain of Attribute need to include below tag.

<Name>: Definition of parameter name
. Defined in the Attribute.
Describe name of parameter.

<Value>: Definition of setting value of parameter.
Defined in the Attribute.
Describe setting value of parameter.

<Index>: Definition of index number of parameter.
Defined in the Attribute.
Describe object index number of parameter.

<Sublndex>: Definition of sub-index number of parameter.
Defined in the Attribute.
Describe object sub-index number of parameter.
0: None sub-index number.

<Size>: Definition of data size.
Defined in the Attribute.
Describe data length of parameter.
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<Address>: Definition of save address of parameter data.
Defined in the Attribute.
Describe save address of parameter data.

Auto save 1: When back to INIT state , start to save to EEPROM all domain
(Parameter change alarm will occur)
Auto save 0: Not save the value (Because it is used as a formal parameter)
System parameter is not reflected.
Check Sum value obtained by inverting the inside of Value tag data’s sum saturation calculation.
This data is 32bit.

N in the Attribute is 1 to parameter number.
If name of object, index number and sub-index number does not exist then reserved word will substitute.

Example
<?xml version="1.0" encoding="utf-8"?>
<DriveConfig>
<Common>
<FirmwareVersion>8200.0.1234</FirmwareVersion>
<AutoSaveFlag>1</AutoSaveFlag>
<Checksum>12345678H</Checksum>
</Common>
<Parameters>
<AttributeN>
<Name>Name of objects</Name>
<Value>1234H</Value>
<Index>2005H</Index>
<Subindex>01H</Subindex>
<Size>2H</Size>
<Address>FFFF0000H</Address>
</AttributeN>
</Parameters>
</DriveConfig>

B Ack request

———————————————————————— =
_ | Mbx Header _ Command specific data | _ Slave
word -word  Gbit  2bit  4bit  4bit | 8bit 8bit | 4 byte
|oLen |16Ad |32Ch |38Pr |4oTyp |44Ct 3Reserved|o Packet Number |

0x0:Response to Write request
0x1 to OXFFFFFFFF :Response to Data request

0x04 : Ack request

0x04 : FoE (File Access over EtherCAT)

0x0A:FoE.H + Cmd Spec Data

Ack request
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B Error request

bl @ [ woxHeader |[FoE Header 11|

word -word  6bit  2bit

4bit

4bit | 8bit

|‘;)Len |16Ad |32Ch |38Pr |40Typ |44Ct

8bit !

Command specific data

4 byte 0 to 32 bvte

8 Reserved |o Error Code

|32 ErrorText |

ASCII character string: Option error description

0x1 to OxFFFFFFFF : Error code

0x05:Error request

0x04 : FoE (File Access over EtherCAT)

0x06 to 0x26: FoE.H + Cmd Spec Data

Error request

FoE error code list

Error Code Error Text Description
0x0000 DATA CHECKSUM ERROR Undefined error code.
1 record checksum in the data being downloaded has
an abnormality.
0x0000 HEX CHECKSUM ERROR Undefined error code.
Checksum of firmware downloaded has an
abnormality.
0x0000 MAIN POWER ON ERROR Undefined error code. Main circuit power is applied.
0x0000 CONTROL POWER  DOWN | Undefined error code. Control power voltage has
ERROR decreased.
0x0000 XML DATA ERROR Undefined error code. Structure of XML abnormality.
0x0000 XML DATA CHECKSUM ERROR | Undefined error code. XML data sent abnormality.
0x0001 - File not found. Because READ command is not
supported.
0x0004 — Disabled to respond to operation.
0x0005 — Incorrect packet number.
0x0008 - Not in Bootstrap state.
0x0009 — Incorrect file name to be downloaded.
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6. Data Link Layer

6.1 Device Addressing

1) Address Space Overview

The device can be addressed via Device Position Address (Auto Increment address),
by Node Address (Configured Station Address/Configured Station Alias), or by a Broadcast.

B Position Address / Auto Increment Address:

The datagram holds the position address of the addressed slave as a negative value.

Each slave increments the address. The slave which reads the address equal zero is addressed
and will execute the appropriate command at receives.

Position Addressing should only be used during start up of the EtherCAT system to scan

the fieldbus and later only occasionally to detect newly attached slaves.

B Node Address / Configured Station Address and Configured Station Alias:

The configured Station Address is assigned by the master during start up and cannot be
changed by the EtherCAT slave. The Configured Station Alias address is stored in

the ESI EEPROM and can be changed by the EtherCAT slave. The Configured Station Alias
has to be enabled by the master. The appropriate command action will be executed

if Node Address matches with either Configured Station Address or Configured Station Alias.

Each ESC device of the RS2 EhterCAT slave amplifier has a 14 bit local address space.

The address range 0x0000:0x0FFF is dedicated to EtherCAT registers and address range 0x1000:0x2FFF is

used as process memory, which is addressed via a 16 bit Offset address field belonging to the EtherCAT datagram.
The process memory space is used communication applications such as PDO interface and SDO (mailbox) interface.

2) Shadow Buffer for Register Write Operations

The ESCs have shadow buffers for write operations to registers (0x0000 to 0xOF7F). During a frame,
write data is stored in the shadow buffers. If the frame is received correctly, the values of the shadow
buffers are transferred into the effective registers. Otherwise, the values of the shadow buffers are not
taken over. As a consequence of this behavior, registers take their new value shortly after the FCS

of an EtherCAT frame is received. SyncManagers also change the buffers after the frame was
received correctly.

User and Process Memory do not have shadow buffers. Accesses to these areas are taking effect directly.
If a SyncManager is configured to User Memory or Process Memory, write data will be placed in
the memory, but the buffer will not change in case of an error.

3) EtherCAT Slave Controller Function Blocks
B EtherCAT Interface (Ethernet/EBUS)

The EtherCAT interfaces or ports connect the ESC to other EtherCAT slaves and the master.

The MAC layer is integral part of the ESC. The physical layer may be Ethernet or EBUS.

The physical layer for EBUS is fully integrated into the ASICs. For Ethernet ports,

external Ethernet PHYs connect to the MII/RMII ports of the ESC. Transmission speed for EtherCAT is
fixed to 100 Mbit/s with Full Duplex communication. Link state and communication status are reported
to the Monitoring device.

RS2 EtherCAT slave amplifier supports 2 ports and the logical ports are numbered 0 and 1.

B EtherCAT Processing unit
The EtherCAT Processing Unit (EPU) receives, analyses and processes the EtherCAT data stream.

It is logically located between port 0 and port 1. The EtherCAT Processing Units contains the main
function blocks of EtherCAT slaves besides Auto-Forwarding, Loop-back function, and PDI.
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6.2

Address Space

RS2 EtherCAT servo amplifier has an address space of 12kByte. The lower block of 4kByte (0x0000 - 0x1000) is dedicated for

configuration registers common to all EtherCAT products.

RS2 EtherCAT amplifier has 8kByte of process data RAM space beginning at 0x1000to Ox2FFF

The address space list is shown below.

Table 1: ESC address space

Address L(gr;?et? Description Address L(gr;/?et? Description

ESC Information Watchdogs

0x0000 1 Type 0x0400:0x0401 2 Watchdog Divider
0x0001 1 Revision 0x0410:0x0411 2 Watchdog Time PDI
0x0002:0x0003 2 Build 0x0420:0x0421 2 Watchdog Time Process Data
0x0004 1 FMMUs supported 0x0440:0x0441 2 Watchdog Status Process Data
0x0005 1 SyncManagers supported 0x0442 1 Watchdog Counter Process Data
0x0006 1 RAM Size 0x0443 1 Watchdog Counter PDI
0x0007 1 Port Descriptor ESI EEPROM Interface (ESI)
0x0008:0x0009 2 ESC Features supported 0x0500 1 EEPROM Configuration

Station Address 0x0501 1 EEPROM PDI Access State
0x0010:0x0011 2 Configured Station Address 0x0502:0x0503 2 EEPROM Control/Status
0x0012:0x0013 2 Configured Station Alias 0x0504:0x0507 4 EEPROM Address

Write Protection 0x0508:0x050F 4/8 EEPROM Data

0x0020 1 Write Register Enable MIl Management Interface (ESI)
0x0021 1 Write Register Protection 0x0510:0x0511 2 MIl Management Control/Status
0x0030 1 ESC Write Enable 0x0512 1 PHY Address
0x0031 1 ESC Write Protection 0x0513 1 PHY Register Address
Data Link Layer 0x0514:0x0515 2 PHY Data
0x0040 1 ESC Reset ECAT FMMU (Fieldbus Memory Management Unit)
0x0100:0x0103 4 ESC DL Control 0x0600:0x06FF | 8x16 | FMMU[7:0]
0x0108:0x0109 2 Physical Read/Write Offset +0x0:0x3 4 Logical Start Address
0x0110:0x0111 2 ESC DL Status +0x4:0x5 2 Length

Application Layer +0x6 1 Logical Start bit
0x0120:0x0121 2 AL Control +0x7 1 Logical Stop bit
0x0130:0x0131 2 AL Status +0x8:0x9 2 Physical Start Address
0x0134:0x0135 2 AL Status Code +0xA 1 Physical Start bit

PDI +0xB 1 Type
0x0140:0x0141 2 PDI Control +0xC 1 Activate

0x0150 1 SYNC/LATCH PDI Configuration +0xD:0xF 3 Reserved
0x0151:0x0153 3 Extended PDI Configuration SyncManager (SM)

Interrupts 0x0800:0x087F 8x8 SyncManager [7:0]
0x0200:0x0201 2 ECAT Event Mask +0x0:0x1 2 Physical Start Address
0x0204:0x0207 4 AL Event Mask +0x2:0x3 2 Length
0x0210:0x0211 2 ECAT Event Request +0x4 1 Control Register
0x0220:0x0223 4 AL Event Request +0x5 1 Status Register

Error Counters +0x6 1 Activate
0x0300:0x0307 | 4x2 Rx Error Counter [3:0] +0x7 1 PDI Control
0x0308:0x030B 4x1 Forwarded Rx Error counter [3:0]

0x030C 1 ECAT Processing Unit Error Counter
0x030D 1 PDI Error Counter
0x0310:0x0313 | 4x1 Lost Link Counter [3:0]

*  Address areas not listed here are reserved. They are not writable. A read access to reserved
addresses will typically return 0.
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Table 2: ESC address space

Address I'(Er;/?;;‘ Description Address L(eB';?‘:)h Description
Distributed Clocks (DC) DC - Latch In Unit
0x0900:0x09FF - Distributed Clocks (DC) 0x09A8 1 Latch0O Control
0x0900:0x0903 4 Receive Time Port 0 0x09A9 1 Latch1 Control
0x0904:0x0907 4 Receive Time Port 1 0x09AE 1 LatchO Status
0x0908:0x090B 4 Receive Time Port 2 0x09AF 1 Latch1 Status
0x090C:0x090F 4 Receive Time Port 3 0x09B0:0x09B7 4/8 LatchO Time Positive Edge
DC — Time Loop Control Unit 0x09B8:0x09BF 4/8 LatchO Time Negative Edge
0x0910:0x0917 | 4/8 System Time 0x09C0:0x09C7 | 4/8 Latch1 Time Positive Edge
0x0918:0x091F 8 Receive Time ECAT Processing Unit 0x09C8:0x09CF 4/8 Latch1 Time Negative Edge
0x0920:0x0927 4/8 System Time Offset DC - SyncManager Event Times
0x0928:0x092B 4 System Time Delay 0x09F0:0x09F 3 4 EtherCAT Buffer Change Event Time
0x092C:0x092F 4 System Time Difference 0x09F8:0x09FB 4 PDI Buffer Start Event Time
0x0930:0x0931 2 Speed Counter Start 0x09FC:0x09FF 4 PDI Buffer Change Event Time
0x0932:0x0933 2 Speed Counter Diff ESC specific
0x0934 1 System Time Difference Filter OxOEO00:0xOEFF | 256 | ESC specific registers
Depth (e.g., Power-On Values /
Product and Vendor ID)
0x0935 1 Speed Counter Filter Depth Digital Input/Output
DC — Cyclic Unit Control 0x0F00:0x0F03 4 Digital 1/0 Output Data
0x0980 | 1 | Cyclic Unit Control 0xOF10:0x0F 11 2 General Purpose Outputs
DC — SYNC Out Unit 0x0F18:0x0F19 2 General Purpose Inputs
0x0981 1 Activation User RAM
0x0982:0x0983 2 Pulse Length of Sync Signals 0x0F80:0x0FA1 33 Extended ESC features
0x098E 1 SYNCO Status 0x0FCO0:0x0FFF 64 User RAM
0x098F 1 SYNC1 Status Process Data RAM
0x0990:0x0997 4/8 Start Time Cyclic Operation/ 0x1000:0x2FFF | 8192 | Process Data RAM
Next SYNCO Pulse
0x0998:0x099F | 4/8 Next SYNC1 Pulse
0x09A0:0x09A3 4 SYNCO Cycle Time
0x09A4:0x09A7 4 SYNC1 Cycle Time

For Registers longer than one byte, the LSB has the lowest and MSB the highest address.
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Register description

1) ESC Information

Type
Address bit Description Master Slave Length Rest Value
0x0000 7:0 Type of EtherCAT controller R/- R/- 1Byte 0x11
Revision
Address bit Description Master Slave Length Rest Value
0x0001 7:0 Revision of EtherCAT controller R/- R/- 1Byte 0x00
Build
Address bit Description Master Slave Length Rest Value
0x0002
- 15:0 Actual build of EtherCAT controller R/- R/- 2Byte 0x0000
0x0003
FMMUs supported
Address bit Description Master Slave Length Rest Value
Number of supported FMMU channels (or entities) of the
0x0004 | 70 | g0 PAT Slave Controller ( ) RI- R 1Byte 0x08
SyncManagers supported
Address bit Description Master Slave Length Rest Value
Number of supported SyncManager channels
0x0005 70 (or entities) ofptrr:e Ether)(IZAT Sla\;qe Controller RI- RI- 1Byte 0x08
RAM Size
Address bit Description Master Slave Length Rest Value
0 7:0 Process Data RAM size supported by the EtherCAT Slave R/- R/- 1Byte 0x08
x0006 C .
ontroller in KByte
Port Descriptor
Address bit Description Master Slave Length Rest Value
0x0007 1:0 Port 0 Port configuration: R/- R/- 1Byte O0xOF
3:2 Port 1 00:Not implemented,
7:4 Reserved 10:EBUS, 11:Mll
ESC Features supported
Address bit Description Master Slave Length Rest Value
0x0008 0 FMMU Operation 0:Bit oriented, 1:Byte oriented R/- R/- 2Byte 0x00FC
- 1 Reserved
0x0009 2 Distributed Clocks 0:Not available, 1:Available
3 Distributed  Clocks | 0:32 bit, 1:64 bit
(width)
4 Low Jitter BUS 0:Not available, standard jitter
1:Available, jitter minimized
5 Enhanced Link 0:Not available
Detection EBUS 1:Available
6 Enhanced Link | O:Not available
Detection Mll 1:Available
7 Separate Handling | 0:Not supported
of FCS Errors 1:Supported, frames with wrong FCS and additional nibble will be counted separately in
Forwarded RX Error Counter
15:8 | Reserved | | | |
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2) Station Address

Configured Station Address

Note) EEPROM load from 0x0004

Address bit Description Master Slave Length \IZ ?j;

0x0010 15:0 Address used for node addressing R/W R/- 2 0x0000
- (FPxx commands) Byte

0x0011 Sets node address.

Configured Station Alias
Address bit Description Master Slave Length \I/_\; ?jte
15:0 Alias Address used for node addressing R/- R/W 2 0x0000

0x0012 (FPxx commands) Byte Note)
- The use of this alias is activated by Register

0x0013 DL Control Bit 24 (0x0100.24/0x0103.0)

3) Write Protection

ESC contained in this amplifier handles all ESC protection (or write protection register).
Registers used for write protection are described

Registers for Write Protection

Register Address Name Description
0x0020 Write Register Enable Temporarily release register write protection
0x0021 Write Register Protection Activate register write protection
0x0030 ESC Write Enable Temporarily release ESC write protection
0x0031 ESC Write Protection Activate ESC write protection

B Register Write Protection

With register write protection, only the register area (0x0000 to OxOFFF) is write protected

(except for registers 0x0020 and 0x0030).

If register write protection is enabled (register 0x0021.0=1), the Register Write Enable bit (0x0020.0)
has to be set in the same frame before any register write operations. This is also true

for disabling the register write protection. Otherwise, write operation to registers are discarded.

B ESC Write Protection

ESC write protection disables write operations to any memory location

(except for registers 0x0020 and 0x0030).

If ESC write protection is enabled (register 0x0031.0=1), the ESC Write Enable bit (0x0030.0) has to
be set in the same frame before any write operations.

This is also true for disabling the ESC write protection as well as the register write protection.
Otherwise, write operations are discarded.

NOTE: If both register write protection and ESC write protection are enabled (not recommended),
both enable bits have to be set before the write operations are allowed.
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Write Register Enable

Address bit Description Master Slave Length \Z Tj;
0x0020 0 If write register protection is enabled, this register has to be -/W -/- 1 0x00
written in the same Ethernet frame (value does not care) Byte
before other writes to this station are allowed. Write
protection is still active after this frame (if Write Register
Protection register is not changed).
71 Reserved, write 0 -/-
Write Register Protection
Address bit Description Master Slave Length \Z ?jte
0x0021 0 Write register protection | 0:Protection disabled R/W R/- 1 0x00
1:Protection enabled Byte
71 Reserved, write 0 R/-
ESC Write Enable
Address bit Description Master Slave Length \Z ?j(te
0x0030 0 If ESC write protection is enabled, this register has to be -Iw -/- 1 0x00
written in the same Ethernet frame (value does not care) Byte
before other writes to this station are allowed. ESC write
protection is still active after this frame (if ESC Write
Protection register is not changed).
71 Reserved, write 0 -/-
ESC Write Protection
Address bit Description Master Slave Length \IZ Tjte
0x0031 0 Write protect 0: Protection disabled R/W R/- 1 0x00
1: Protection enabled Byte
71 Reserved, write 0 R/-

4) ESC Data Link Layer
B ESC Reset

ESC loaded RS2 EtherCAT slave amplifier is capable of issuing a hardware reset from the EtherCAT master. A special
sequence of three independent and consecutive frames/commands has to be sent do the slave (Reset register ECAT
0x0040 or PDI 0x0041). Afterwards, the slave is reset.

It is likely that some transmitting sequence frames will not return to the master because the links will go down with the
reset after the normal reception of data.

ESC Reset
. o Rest
Address bit Description Master Slave Length Value
0x0040 70 | A reset is asserted after writing 0x52 (‘R’), 0x45 (‘E’) and | R/W RI- 1 0x00
0x53 (‘S’) in this register with 3 consecutive frames. Byte
1.0 Progress of the reset procedure: 01: after writing 0x52 10:
after writing 0x45 (if 0x52 was written before) 00: else
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6. Data Link Layer

ESC DL Control

Address| bit Description Master| Slave |Length \Z Tj;
0x0100 0 Forwarding rule: R/W R/- 4 0x01
- 0:EtherCAT frames are processed, Non-EtherCAT frames are Byte
0x0103 forwarded without processing
1:EtherCAT frames are processed, Source MAC Address is changed
(SOURCE_MAC [1] is set to 1 - locally administered address),
Non-EtherCAT frames are destroyed
1 Temporary use of settings in Register 0x101:
0:permanent use
1:use for about 1 second, then revert to previous settings
7:2 | Reserved, write 0 R/-
Loop Port 0: R/W R/-
00:Auto => closed at “link down”, opened with “link up”
98 01:Auto close => closed at “link down”, opened with writing 01 after “link
up”
10:Always open, regardless of link state
11:Always closed, regardless of link state
Loop Port 1: 0x00
00:Auto => closed at “link down”, opened with “link up”
1110 01 :Aut<3 close => closed at “link down”, opened with writing 01 after “link
up
10:Always open, regardless of link state
11:Always closed, regardless of link state
15:12 | Reserved, write 0 R/-
RX FIFO Size: R/W R/-
(ESC delays start of forwarding until FIFO is at least half full).
RX FIFO Size/RX delay reduction
0: EBUS:-50ns ,  MIl:-40ns
1: EBUS:-40ns , MIl:-40ns
2: EBUS:-30ns , MIl:-40ns
3: EBUS:-20ns , MIl:-40ns
18:16 4: EBUS:-10ns , MII:No change
’ 5: EBUS:Nochange , MIl:No change
6: EBUS:No change ,  MIl:No change 0x07
7: EBUS:defaul , MIl:default
The possibility of RX FIFO Size reduction depends on the clock source
accuracy of the ESC and of every connected EtherCAT/Ethernet
devices (master, slave, etc.). RX FIFO Size of 7 is sufficient for
100ppm accuracy, FIFO Size 0 is possible with 25ppm accuracy (frame
size of 1518/1522 Byte).
EBUS Low Jitter:
19 0:Normal jitter
1:Reduced jitter
23:20 | Reserved, write 0 R/-
24 | Station alias: R/W R/-
0:Ignore Station Alias
1:Alias can be used for all configured address command types (FPRD, 0x00
FPWR, ...)
31:25 | Reserved, write 0 R/-
Physical Read/Write Offset
Address| bit Description Master| Slave |Length \Z eljte
0x0108 | 15:0 | Offset of R’'W Commands (FPRW, APRW) between Read address and R/W R/- 2 0x0000
- Write address. Byte
0x0109 RD_ADR=ADR and WR_ADR=ADR+R/W-Offset
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6. Data Link Layer

ESC DL Status

Address| bit Description Master| Slave |Length \Z Tj;
0x0110 0 PDI operational/EEPROM loaded correctly: R/- R/- 2 -

- 0:EEPROM not loaded, PDI not operational Byte
0x0111 (no access to Process Data RAM)

1:EEPROM loaded correctly, PDI operational
(access to Process Data RAM)
1 PDI Watchdog Status:
0:Watchdog expired  1:Watchdog reloaded
Enhanced Link detection: Note) EEPROM ADRO0x0000.9
0:Deactivated for all ports  1:Activated for at least one port
NOTE: EEPROM value is only taken over at first EEPROM load after
power-on or reset
Reserved
Physical link on Port 0:
0: Nolink  1:Link detected
Physical link on Port 1:
0: No link  1: Link detected
7:6 | Reserved
8 Loop Port 0: R/- R/-
0: Open 1: Closed
9 Communication on Port O:
0: No stable communication 1: Communication established
10 | Loop Port 1:
0: Open  1: Closed
11 Communication on Port 1:
0: No stable communication 1: Communication established
12 | Reserved (Loop Port 2: )
1: Closed (Fixed)
13 | Reserved (Communication on Port 2: )
0: No stable communication (Fixed)
14 | Reserved (Loop Port 3:)
1: Closed (Fixed)
15 | Reserved (Communication on Port 3: )
0: No stable communication (Fixed)

5) Application layer
Bl EtherCAT State Machine (ESM) Registers

The state machine is controlled and monitored via registers within the ESC. The master requests state changes by writing
to the AL Control register. The slave indicates its state in the AL Status register and puts error codes into the AL Status
Code register.

Registers for the EtherCAT State Machine (ESM)

Register Address Name Description
0x0120:0x0121 AL Control Requested state by the master
0x0130:0x0131 AL Status AL Status of the slave application
0x0134:0x0135 AL Status Code Error codes from the slave application
0x0140.8 PDI Control Device emulation configuration

*  PDI control register is set via powered up EEPROM (12C).
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6. Data Link Layer

Bl AL Control and AL Status Register

Writing the AL Control register (0x0120:0x0121) initiates a state transition of the device state machine.
The AL Status register (0x0130:0x0131) reflects the current state of the slave.

Bl Device Emulation

Simple devices (without microcontroller) have the device emulation enabled (0x0140.8=1). The AL Control register is
directly copied into the AL Status register by the ESC. The master should not set the Error Indication Acknowledge bit for
such slaves at all, because setting this bit would result in setting the Error Indication bit — although no error occurred.

The device emulation is :0x0140.8=0 in the RS2 EtherCAT slave amplifier.

AL Control
. I Rest
Address| bit Description Master | Slave [Length Value
3:0 | Initiate State 1: Request Init State R/(W) | R/- 2 0x0001
Transition of the 2: Request Pre-Operational State Byte
0x0120 Device State 3: Request Bootstrap State
Machine: 4: Request Safe-Operational State
Ox0-121 8: Request Operational State
4 Error Ind Ack: 0: No Ack of Error Ind in AL status register
1: Ack of Error Ind in AL status register
15:5 | Reserved, write 0
* AL Control register behaves like a mailbox if Device Emulation is off (0x0140.8=0): The PDI has to read the AL
Control register after ECAT has written it. Otherwise ECAT can not write again to the AL Control register.
*  If Device Emulation is on (0x0140.8=1), the AL Control register can always be written, its content is copied to the
AL Status register.
AL Status
. o Rest
Address| bit Description Master | Slave |Length Value
0x0130 | 3:0 | Actual State of | 1:Init State R/- R/(W) 2 0x0001
- the Device 2:Pre-Operational State Byte
0x0131 State 3:Request Bootstrap State
Machine: 4:Safe-Operational State
8:Operational State
4 Error Ind: 0:Device is in State as requested or cleared by bit 4, an
error indicator Ack=1 of AL controller.
1:Device has not entered requested State or
changed State as result of a local action
15:5 | Reserved, wite 0

* AL Status register is only writable if Device Emulation is off (0x0140.8=0), otherwise AL Status register will reflect
AL Control register values.

B Error Indication and AL Status Code Register
The slave indicates errors during a state transition by setting the Error Indication flag (0x0130.4=1) and
writing an error description into the AL Status Code register (0x0134:0x0135).

The master acknowledges the Error Indication flag of the slave by setting the Error Ind Ack flag (0x0120.4).
AL status codes are listed below.
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AL Status Code
Address bit Description Master Slave Length | Rest Value
0x0134 15:0 AL Status Code: The slave indicates errors during a state R/- R/W 2 0x0000
- transition by setting the Error Indication flag (0x0130.4=1) Byte
0x0135 and writing an error description into the AL Status Code
register (0x0134:0x0135). The master acknowledges the
Error Indication flag of the slave by setting the Error Ind Ack
flag (0x0120.4).

Code Overview Current ESM Resulting ESM
0x0000 | No error Any ESM Current ESM
0x0001 | Unspecified error Any ESM Any ESM
0x0002 | NO MEMORY Any ESM Current ESM
0x0011 Invalid requested EMS change (O->B, S->B, P->B) I->S, I->0, P->0 Current ESM + E
0x0012 | Unknown requested state Any ESM Current ESM + E
0x0013 | Bootstrap not supported ->B | +E
0x0014 | No valid firmware I->P | +E
0x0015 | Invalid mailbox configuration I->B I+E
0x0016 | Invalid mailbox configuration I->P I+E
0x0017 | Invalid sync manager configuration P->S, S->0 Current ESM + E
0x0018 | No valid inputs available 0O, S, P->S P+E
0x0019 | No valid outputs 0, S->0 S+E
0x001A | Synchronization error 0, S->0 S+E
0x001B | Sync manager watchdog (0] S+E
0x001C | Invalid Sync Manager Types O, SP->S S+EP+E
0x001D | Invalid Output Configuration 0, S P->S S+EP+E
0x001E | Invalid Input Configuration 0, S, P->8S P+E
0x001F | Invalid Watchdog Configuration 0O, S, P->§S P+E
0x0020 | Slave needs cold start Any ESM Current ESM + E
0x0021 Slave needs INIT B,P,S,O Current ESM + E
0x0022 | Slave needs PREOP S, 0 S+E,O+E
0x0023 | Slave needs SAFEOP 0] O+E
0x0024 | Invalid Input Mapping P->S P+ E
0x0025 | Invalid Output Mapping P->S P+ E
0x0026 | Unmatched setting P->S P+ E
0x0027 | Free-run mode unsupported P->S P+ E
0x0028 | SYNC mode unsupported P->S P+ E
0x0029 | Free-run mode, 3 Buffer mode not set P->S P+ E
0x002A | BACK GROUND WATCH DOG P->S P+E
0x002B | NO VALID INPUTS SAND OUTPUTS P->S P+ E
0x002C | FATAL SYNC ERROR P->S P+E
0x002D | NO SYNC ERROR S$->0, 0 S+E
0x0030 | Invalid DC SYNC Configuration 0,S S+E
0x0031 Invalid DC Latch Configuration O, S S+E
0x0032 | PLL Error o] S+E
0x0033 | Invalid DC 10 Error 0O,S S+E
0x0034 Invalid DC Timeout Error 0O, S S+E
0x0035 | DC Invalid SYNC CYCLE TIME P->S P+ E
0x0036 | DC SYNCO CYCLE TIME P->S P+ E
0x0037 | DC SYNC1 CYCLE TIME P->S P+ E
0x0042 | MBX EOE B,P,S, O Current ESM + E
0x0043 | MBX_COE B,P,S,0O Current ESM + E
0x0044 | MBX_FOE B,P,S, 0O Current ESM + E
0x0045 | MBX SOE B,P,S,O Current ESM + E
0x004F | MBX VOE B,P,S,O Current ESM + E
0x0050 | EE NO ACCSESS B,P,S, 0O Current ESM + E
0x0050 | EE ERROR B,P,S,O Current ESM + E

*

“+E” in the resulting state column indicates setting of the Error Indication
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6. Data Link Layer

6) Process Data Interface (PDI)

PDI Control
Address| bit Description Master | Slave |Length| Rest Value
0x0140 | 7:0 | Process data interface: R/- R/- 2 0x08
- 8:16 Bit asynchronous microcontroller interface Byte Note)
0x0141 8 Device emulation (control of AL status): 0x0C
0:AL status register has to be set by slave Note)
1:AL status register will be set to value written to AL control register
9 Enhanced Link detection all ports:
0:disabled 1:enabled
"0” when using Ml port.
10 Distributed Clocks SYNC QOut Unit:
0O:disabled (power saving) 1:enabled
11 Distributed Clocks Latch In Unit:
0:disabled (power saving) 1:enabled
15:12 | Reserved
Note) EEPROM ADR 0x0000
8/16Bit asynchronous microcontroller configuration
Address| bit Description Master | Slave |Length| Rest Value
0x0150 | 1:0 | BUSY output driver/polarity: R/- R/- 1 0x00
00:Push-Pull active low 01:Open Drain (active low) Byte Note)
10:Push-Pull active high11:Open Source (active high)
3:2 | IRQ output driver/polarity:
00:Push-Pull active low 01:0pen Drain (active low)
10:Push-Pull active high 11:0pen Source (active high)
4 BHE polarity:
0:Active low 1:Active high
6:5 | Reserved, set EEPROM value 0
7 RD Polarity:
0:Active low 1:Active high
Note) EEPROM ADR 0x0001
Sync/Latch PDI Configuration
Address| bit Description Master | Slave |Length| Rest Value
0x0151 | 1:0 | SYNCO output driver/polarity: R/- R/- 1 0xCC
00:Push-Pull active low 01:0pen Drain (active low) Byte Note)
10:Push-Pull active high 11:0pen Source (active high)
2 SYNCO/LATCHO configuration:
0:LATCHO Input 1:SYNCO Output
3 SYNCO mapped to AL Event Request register 0x0220.2:
0:Disabled 1:Enabled
5:4 | SYNC1 output driver/polarity:
00:Push-Pull active low 01:0pen Drain (active low)
10:Push-Pull active high 11:0pen Source (active high)
6 SYNC1/LATCH1 configuration:
0:LATCH1 input 1:SYNC1 output
7 SYNC1 mapped to AL Event Request register 0x0220.3:
0:Disabled 1:Enabled
Note) EEPROM ADR 0x0001
Register Asynchronous microcontroller extended Configuration
Address| bit Description Master | Slave | Length \IZ ?j;
0x0152 0 Read BUSY delay: R/- R/- 2 0x0000
- 0:Normal read BUSY output 1:Delayed read BUSY output Bytes Note)
0x0153 | 15:1 | Reserved, set EEPROM value 0

Note) Reset Value is “0”. After that, depends on configuration EEPROM ADR 0x0003.
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6. Data Link Layer

7) Interrupts

ESCs support two types of interrupts: AL Event Requests dedicated for a microcontroller, and ECAT event requests

dedicated for the EtherCAT master. Additionally, the Distributed Clocks Sync Signals can be used as interrupts for a
microcontroller as well.

B AL Event Request (PDI Interrupt)

AL Event Requests can be signaled to a microcontroller using the PDI Interrupt Request signal (IRQ/SPI_IRQ, etc.).
For IRQ generation, the AL Event Request register (0x0220:0x0223) is combined with the AL Event Mask register
(0x0204:0x0207) using a logical AND operation, then all resulting bits are combined (logical OR) into one interrupt
signal. The output driver characteristics of the IRQ signal are configurable using the SYNC/LATCH PDI configuration

register (0x0151). The AL Event Mask register allows for selecting the interrupts which are relevant for the
microcontroller and handled by the application.

ESC

AL control even_t 32bit wise AL Event

EEPROM Emulation Request

SM status0 Register

' 0x0220 | 32bit
SM status7 0x0223 32bit MController
Etc... AND >=1 H IRQ 4‘ >—
AL Event (&) Select
Mask | 32bit
8bit wise Register
SYNC / Latch amm
PDI Config 0x0204
Register bit7 ' _ IRQ
AND |bit2 4| 650207
0x0151
(&)
L bit3
AND | bit3 SYNC
SYNCO SYNCO >r— ESYNC
SYNC1 SYNC1 ASIC
for Servo

PDI Interrupt Masking and interrupt signals

The DC Sync Signals can be used for interrupt generation in two ways:

+ The DC SYNC signals are mapped into the AL Event Request Register (configured with SYNC/LATCH PDI
Configuration register 0x0151.3/7). In this case, all interrupts from the ESC to the pyController are combined into one IRQ
signal, and the Distributed Clocks LATCHO/1 inputs can still be used. The IRQ signal has a jitter of ~40 ns.

+ The DC Sync Signals are directly connected to microcontroller interrupt inputs. The pController can react on DC Sync

Signal interrupts faster (without reading AL Request register), but it needs more interrupt inputs. The jitter of the Sync
Signals is ~12 ns. The DC Latch functions are only available for one Latch input or not at all
(if both DC SYNC outputs are used).
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Registers used for AL event requests are described:

Registers for AL Event Requests

Register Address Name Description
0x0150 PDI Configuration IRQ driver characteristics, depending on PDI
0x0151 SYNC/LATCH PDI Configuration Mapping DC Sync Signals to Interrupts
0x0204:0x0207 AL Event Mask Mask register
0x0220:0x0223 AL Event Request Pending Interrupts
0x0804+N*8 Sync Manager Control Mapping Sync Manager Interrupts

* Some registers are set by EEPROM at initialization.

Bl ECAT Event Request (ECAT Interrupt)

ECAT event requests are used to inform the EtherCAT master of slave events. ECAT events make use of the IRQ
field inside EtherCAT datagrams. The ECAT Event Request register (0x0210:0x0211) is combined with the ECAT

Event Mask register (0x0200:0x0201) using a logical AND operation.

The resulting interrupt bits are combined with the incoming ECAT IRQ field using a logical OR operation, and written
into the outgoing ECAT IRQ field. The ECAT Event Mask register allows for selecting the interrupts which are

relevant for the EtherCAT master and handled by the master application.

NOTE: The master can not distinguish which slave (or even more than one) was the origin of an interrupt.

ECAT
Interrupt .
Request 16 bit
Register
0x0210 - 0x0211
AND 16 bit
ECAT (&) 16 bit Tragérz$ted
|nterrupt Received >=1
Mask 16 bit ECT 16 bit Interrupt
Register e Interrupt I
(from Another Slave)
0x0200 - 0x0201
ECAT Interrupt Masking
Registers used for ECAT Interrupts are described:
Registers for ECAT Interrupts
Register Address Name Description

0x0200: 0x0201

ECAT Interrupt Mask

Mask register

0x0210: 0x0211

ECAT Interrupt Request

Pending Interrupts

0x0804 + N*8

SyncManager Control

Mapping SyncManager Interrupts
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ECAT Event Mask

Address| bit Description Master | Slave | Length | Rest Value
0x0200 | 15:0 | ECAT Event masking of the ECAT Event Request Events for R/W R/- 2 0x0000
- mapping into ECAT event field of EtherCAT frames: Bytes
0x0201 0:Corresponding ECAT Event Request register bit is not mapped
1:Corresponding ECAT Event Request register bit is mapped
AL Event Mask
Address| bit Description Master | Slave | Length | Rest Value
0x0204 | 31:0 | AL Event masking of the AL Event Request register Events for R/- R/W 4 0x000000FF
- mapping to PDI IRQ signal: Bytes -
0x0207 0: Corresponding AL Event Request register bit is not mapped 0x0000FFOF
1: Corresponding AL Event Request register bit is mapped
ECAT Event Request
Address| bit Description Master | Slave | Length | Rest Value
0x0210 0 DC Latch event (Bit is cleared by reading DC Latch event times R/- R/- 2 0x0000
- for ECAT controlled Latch Units, so that Latch 0/1 Status Bytes
0x0211 O0x09AE:0x09AF indicates no event):
0: No change on DC Latch Inputs
1: At least one change on DC Latch Inputs
1 Reserved
2 DL Status event (Bit is cleared by reading out DL Status):
0: No change in DL Status  1:DL Status change
3 AL Status event (Bit is cleared by reading out AL Status):
0: No change in AL Status 1:AL Status change
4 Mirrors values of each SyncManager Status
0: No Sync Channel 0 event
1: Sync Channel 0 event pending
11 Mirrors values of each SyncManager Status
0: No Sync Channel 7 event
1: Sync Channel 7 event pending
15:12 |Reserved
AL Event Request
Address| bit Description Master | Slave | Length | Rest Value
0x0220 0 AL Control event:(Bit is cleared by reading AL Control register.) R/- R/- 4 0x00000000
- 0: No AL Control Register change Bytes
0x0223 1: AL Control Register has been written3
1 DC Latch event:(Bit is cleared by reading DC Latch event times.)
0: No change on DC Latch Inputs
1: At least one change on DC Latch Inputs
2 SYNCO status when 0x0151.3=1
(Bit clear at SYNCO status red)
3 SYNC1 status when 0x0151.7=1
(Bit clear at SYNC1 status red)
4 SyncManager activation register (Offset:0x0806 + y x 8)
0: SMO - 7 No change
1: Some of SMO - 7 has changed
(SM) (Bit clear by read of SM activation register)
7:5 |Reserved
8 | SM status mirror
0: No SyncManager 0 interrupt
1: SyncManager 0 interrupt pending
15 | SM status mirror
0: No SyncManager 7 interrupt
1: SyncManager 7 interrupt pending
31:16 |Reserved
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8) Error Counter

RX Error Counter
Errors are only counted if the corresponding port is enabled.

Address| bit Description Master| Slave |Length| Rest Value
0x0300 | 7:0 | Invalid frame counter of Port O (counting is stopped when OxFF is | R/IW R/- 8 0x00

- reached). Note) (clr) Bytes
0x0307 | 15:8 | RX Error counter of Port 0 (counting is stopped when OxFF is 0x00

reached). Note)
This is coupled directly to RX ERR of Mil interface/EBUS interface.

23:16 | Invalid frame counter of Port 1 (counting is stopped when OxFF is 0x00
reached). Note)
31:24 | RX Error counter of Port 1 (counting is stopped when OxFF is 0x00

reached). Note)

This is coupled directly to RX ERR of Mil interface/EBUS interface.

63:32 | Reserved 0x00000000
*  Cleared if one of the RX Error counters 0x0300-0x030B is written.

The invalid frame counters are incremented if there is an error in the frame format (Preamble, SFD — Start of Frame Delimiter,
FCS — Checksum, invalid length). If the FCS is invalid and an additional nibble is appended,

the FCS error is not counted. This is why EtherCAT forwards frames with errors with an invalid FCS and an

additional nibble.

RX Errors may appear either inside or outside frames. RX Errors inside frames will lead to invalid frames.

Forwarded RX Error Counter

Address| bit Description Master| Slave |Length| Rest Value
0x0308 | 7:0 | Forwarded error counter of Port O (counting is stopped when OxFF is | R/W R/- 4 0x00
- reached). Note) (clr) Bytes
0x030B | 15:8 | Forwarded error counter of Port 1 (counting is stopped when OxFF is 0x00
reached). Note)
23:16 | Reserved 0x0000

Note) Cleared if one of the RX Error counters 0x0300-0x030B is written.

ECAT Processing Unit Error Counter

Address| bit Description Master| Slave |Length| Rest Value
0x030C| 7:0 | ECAT Processing Unit error counter (counting is stopped when OxFF R/W R/- 1 0x00
is reached). Note) (clr) Byte

Counts errors of frames passing the Processing Unit (e.g., FCS is
wrong or datagram structure is wrong).
*  Cleared if register is written.

PDI Error Counter

Address| bit Description Master| Slave |Length| Rest Value
0x030D | 7:0 | PDI Error counter (counting is stopped when OxFF is reached). R/W R/- 1 0x00
Note) (clr) Byte

Counts if a PDI access has an interface error.
Cleared if register is written.

Lost Link Counter

Address| bit Description Master| Slave |Length| Rest Value
0x0310 | 7:0 | Lost Link counter of Port 0 (counting is stopped when 0xff is reached). | R/IW R/- 4 0x00
- Note) (clr) Bytes
0x0313 | 15:8 | Lost Link counter of Port 1 (counting is stopped when 0xff is reached). 0x00
Note)
31:16 | Reserved 0x0000

Cleared if one of the Lost Link counter registers is written.
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9) Watchdog

Watchdog Divider

B Watchdog Status PDI

Address| bit Description Master| Slave |Length| Rest Value
0x0400 | 15:0 | Watchdog divider: Number of 25 MHz tics (minus 2) that represents | R/W R/- 2 0x09C2
- the basic watchdog increment. (Default value is 100us = 2,500-2 = Bytes
0x0401 2498)
Watchdog Time PDI
Address| bit Description Master| Slave |Length| Rest Value
0x0410 | 15:0 | Watchdog Time PDI: number or basic watchdog increments R/W R/- 2 0x03E8
- (Default value with Watchdog divider 100ps means 100ms Watchdog Bytes
0x0411 at 0x0400=0x09C2)
Watchdog Time Process Data
Address| bit Description Master| Slave |Length| Rest Value
0x0420 | 15:0 | Watchdog Time Process Data: number of basic watchdog increments | R/W R/- 2 0x03E8
- (Default value with Watchdog divider 100pus means 100ms Watchdog) Bytes
0x0421 There is one Watchdog for all SyncManagers.
*  Watchdog is restarted with every write access to SyncManagers with Watchdog Trigger Enable Bit set.
*  Watchdog is disabled if Watchdog time is set to 0x0420=0.

The Watchdog Status for the PDI can be read in the DL Status register 0x0110.1.

Watchdog Status Process Data

Address| bit Description Master| Slave |Length| Rest Value
0x0440 0 Watchdog Status of 0: Watchdog Process Data expired R/- R/- 2 0x0000
- Process Data (triggered | 1: Watchdog Process Data is active or Bytes
0x0441 by SyncManagers) disabled
15:1 | Reserved
Watchdog Counter Process Data
Address| bit Description Master| Slave |Length| Rest Value
0x0442 | 7:0 | Watchdog Counter Process Data (counting is stopped when OxFF is R/W R/- 1 0x00
reached). (clr) Byte
Counts if Process Data Watchdog expires.
*  Cleared if one of the Watchdog counters 0x0442:0x0443 is written.
Watchdog Counter PDI
Address| bit Description Master| Slave |Length| Rest Value
0x0443 | 7:0 | Watchdog PDI counter (counting is stopped when OxFF is reached). R/W R/- 1 0x00
Counts if PDI Watchdog expires. (clr) Byte
*  Cleared if one of the Watchdog counters 0x0442:0x0443 is written.
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10) ESI EEPROM Interface (Slave Information Interface)

EtherCAT controls the ESI EEPROM interface if EEPROM configuration register 0x0500.0=0 and
EEPROM PDI Access register 0x0501.0=0, otherwise PDI controls the EEPROM interface.

EEPROM Configuration

Address| bit Description Master| Slave |Length| Rest Value
0x0500 0 EEPROM  control is | 0: EtherCAT (Master) R/W R/- 1 0x00
offered to PDI 1: PDI (Slave) Byte
1 Force ECAT access 0: Do not change Bit 501.0
1: Reset Bit 501.0 to 0
7:2 | Reserved, write 0 R/- R/-
EEPROM PDI Access State
Address| bit Description Master| Slave |Length| Rest Value
0x0501 0 Access to EEPROM 0: PDI releases EEPROM access R/- | R/(W) 1 0x00
Note) 1: PDI takes EEPROM access Byte
(PDI has EEPROM control)
7:1 | Reserved, write 0 R/- R/-
Note) R/(W): write access is only possible if 0x0500.0=1 and 0x0500.1=0.
EEPROM Control/Status
Address| bit Description Master| Slave |Length| Rest Value
0x0502 0 ECAT write 0: Write requests are disabled R/(W) | R/- 2 0xCO0
- enable Note1) 1: Write requests are enabled Bytes
0x0503 This bit is always 1 if PDI has EEPROM control.
4:1 Reserved, write 0 R/- R/-
5 EEPROM 0: Normal operation (I2C interface used)
emulation 1: PDI emulates EEPROM (I?C not used)
6 Supported numberof | 0: 4Byte
EEPROM read bytes 1: 8Byte
7 Selected EEPROM | 0: 1 address byte (1KBit — 16KBit EEPROMs)
Algorithm 1: 2 address bytes (32KBit — 4 MBit EEPROMs)
8 EEPROM Read Write: 0:No Action 1: Begin read access R/(W) | R/(W) 0x00
Commands Read: 0:Noread 1: Read processing
Note1)
9 EEPROM Write Write: 0:No Action 1: Begin write access
Commands Read: 0:No write  1: Write processing
Note1)
10 | EEPROM Reload Write: 0:No Action 1: Begin reload
Commands Read: 0: No reload 1: Reloading
Note1)
1 Checksum Erroratin | 0: Checksum ok R/- R/-
ESC Configuration 1: Checksum error
Area
12 EEPROM loading | 0: EEPROM loaded, device information ok
status 1: EEPROM not loaded, device information not
available
13 Error 0: No error
Acknowledge/ 1: Missing EEPROM acknowledge or invalid
Commands command
Note1)
14 | Error Write 0: No error
Enable Note2) | 1: Write Command without Write enable
15 | Busy 0: EEPROM Interface is idle
1: EEPROM Interface is busy
*  R/(W):write access depends upon the assignment of the EEPROM interface (ECAT/PDI).
*  Write access is generally blocked if EEPROM interface is busy (0x0502.15=1).
Note1) Write Enable bit 0 and Command bits [10:8] are self-clearing. Manually clearing the command register will also clear the

error bits [14:13]. Command bits [10:8] are ignored if Error Acknowledge/Command is pending (bit 13).
Note2) Error bits are cleared by writing “000” (or any valid command) to Command Register Bits [10:8].
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EEPROM Address

Address| bit Description Master | Slave | Length Rest Value

0x0504 | 15:0 | EEPROM Address, to be read or written R/(W) R/(W) 4 0x00000000
- Lower Word(=16bit) Bytes

0x0507 | 31:16 | Upper Word

R/(W): write access depends upon the assignment of the EEPROM interface (ECAT/PDI).
*  Write access is generally blocked if EEPROM interface is busy (0x0502.15=1).

EEPROM Data

Address| bit Description Master | Slave | Length Rest Value
0x0508 | 15:0 | EEPROM Write data / Read data (lower bytes : 2Byte) R/(W) R/(W) 8 0x0000

- Bytes
0x050F | 63:16 | EEPROM Write data / Read data (higher bytes : 6Byte) R/- R/- 0x000000000000

R/(W): write access depends upon the assignment of the EEPROM interface (ECAT/PDI).
*  Write access is generally blocked if EEPROM interface is busy (0x0502.15=1).

11) MIl Management Interface

MIl Management Control/Status

Address| bit Description Master| Slave |Length| Rest Value
0x0510 0 Write enable 0: Write disabled 1: Write enabled R/(W) | RI(W) 2 0x00
- Note) Bytes
0x0511 1 Management 0: Only ECAT control R/- R/-
Interface can be | 1: PDI control possible
controlled by PDI
(registers  0x0516-0
x0517)
2 MI link link configuration, link detection
detection(0x0518:0| O: Not available 1: Ml link detection active
x051B)
7:3 | PHY addressoffset | 00000:0ffset "0”
9:8 | Command Write: Initiate command. R/(W) | R/(W) 0x00
register Read: Currently executed command Commands:
00: No command/MlI idle (clear error bits)
01: Read 10: Write
Others: Reserved/invalid commands (do not issue)
12:10 | Reserved, write 0 R/- R/-
13 | Read error 0: No read error R/(W) | R/(W)

1: Read error occurred
(PHY or register not available)
Cleared by writing to this register.
14 Command error | 0: Last Command was successful
1: Invalid command or write command without
Write Enable
Cleared with a valid command or by writing
“00” to Command register bits [9:8].
15 | Busy 0: MI control state machine is idle
1: MI control state machine is active
*  R/(W): write access depends on assignment of Ml (ECAT/PDI).
*  Write access is generally blocked if Management interface is busy (0x0510.15=1).
Note) Write enable bit 0 and Command bits [9:8] are self-clearing. Manually clearing the command register will also clear
the status information. The Write enable bit is cleared at the SOF/at the end of the PDI access. The Command bits
are cleared after the command is executed.

PHY Address

Address| bit Description Master Slave Length |Rest Value

0x0512 | 4:0 | PHY Address R/(W) R/(W) 1 0x00
7:5 | Reserved, write 0 R/- R/- Byte

R/(W): write access depends on assignment of Ml (ECAT/PDI).
*  Write access is generally blocked if Management interface is busy (0x0510.15=1).
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PHY Register Address

Address| bit Description Master Slave Length | Rest Value
0x0513 | 4:0 | Address of PHY Register that shall be read/written R/(W) R/(W) 1 0x00
7:5 | Reserved, write 0 R/- R/- Byte
R/(W): write access depends on assignment of MI (ECAT/PDI).
*  Write access is generally blocked if Management interface is busy (0x0510.15=1).
PHY Data
Address| bit Description Master Slave Length | Rest Value
0x0514 | 15:0 | PHY Read/Write Data R/(W) R/(W) 2 0x0000
- Bytes
0x0515
R/(W): write access depends on assignment of MI (ECAT/PDI).
*  Access is generally blocked if Management interface is busy (0x0510.15=1).
MIl Management ECAT Access State
Address| bit Description Master | Slave | Length |Rest Value
0x0516 0 Access to Ml 0: ECAT enables PDI takeover of Ml R/(W) R/- 1 0x00
management management control Byte
1: ECAT claims exclusive access to MIl management
7:1 | Reserved, write 0 R/- R/-
*  R/(W): write access is only possible if 0x0517.0=0.
MIl Management PDI Access State
Address| bit Description Master | Slave | Length |Rest Value
0x0517 0 Access to Ml 0: ECAT has access to MIl management R/- R/(W) 1 0x00
management 1: PDI has access to MIl management Byte
1 Force PDI 0: Do not change Bit 517.0 R/W R/-
Access State 1: Reset Bit 517.0to 0
7:2 | Reserved, write 0 R/- R/-
*  R/(W): write access to bit 0 is only possible if 0x0516.0=0 and 0x0517.1=0.
PHY Port 0/1 Status
Address| bit Description Master | Slave | Length [Rest Value
0x0518 0 Physical link 0: No physical link R/- R/- 2 0x00
- Port O status 1: Physical link detected Bytes
0x0519 (PHY status register 1.2)
1 Port 0 0: No link 1: Link detected
Link status (100 Mbit/s, Full Duplex, Auto negotiation)
2 Port 0 0: No error
Link status error 1: Link error, link inhibited
3 Port 0 0: No read error occurred R/(W) | R/(W)
Note) | Read error 1: A read error has occurred
4 Port 0 0: No error detected R/- R/-
Link partner error 1: Link partner error
7:5 | Reserved R/- R/-
8 Physical link 0: No physical link R/- R/- 0x00
Port 1 status 1: Physical link detected
(PHY status register 1.2)
9 Port 1 0: No link 1: Link detected
Link status (100 Mbit/s, Full Duplex, Auto negotiation)
10 | Port1 0: No error
Link status error 1: Link error, link inhibited
11 Port 1 0: No read error occurred R/(W) | R/(W)
Note) | Read error 1: A read error has occurred
12 Port 1 0: No error detected R/- R/-
Link partner error 1: Link partner error
15:13 | Reserved R/- R/-
Note) Cleared by writing any value to at least one of the PHY Status Port O registers.

*

R/(W): write access depends on assignment of Ml (ECAT/PDI).
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12) FMMU [7:0] (Fieldbus Memory Management Units)

Each FMMU entry is described in 16 Bytes from 0x0600:0x060F to 0x0670:0x067F.
RS2 EtherCAT slave amplifier has 8 FMMUs from FMMUO - FMMU?7.
y is the FMMU index (y=0 to 7).

B FMMU configuration register

FMMU entity configuration is shown below.

4 Byte 2 Byte 1Byte 1Byte 2 Byte 1Byte 1Byte 1 Byte

3 Byte
0 Glob.Start Addr. |32Length |48 GSB |56 GEB |40 Phy.Start |s0LSB

gs Dir |os Active | 104 Reserved 127

L FMMU Physical Start Address
- Link address to the process data RAM of the logical start address.
FMMU data length
Data length to be used for PDO access.
Logical start Address (EtherCAT Address Space)

-3bit  5bit  3bit 5bit /. 3bit 5bit Abit 1bit 6bit 1bit 7bit |

24 bits
0Logi.S | 4R | oLogi.S | 4R | | oLogi.E | 4R | oRD [{WR| sR | oE | 1R

104 Reserved 127

|\ FMMU Activate
0:FMMU Stop 1:FMMU Start
FMMU Type (Write Access)
0: Ignore mapping 1: Write Mapping to write access
FMMU Type (Read Access)
0: Ignore mapping 1: Write Mapping to write access

Physical starting bit Setting Range:0 - 7
Target Physical starting bit of Logical starting bit

Last logical stop bit Setting Range:0 - 7

Last logical bit to be transferred to Physical last Byte
Logical starting bit Setting Range:0 - 7

Target Logical starting bits of Physical starting bit.

FMMU Configuration Register Formation

FMMU Characteristics and Remarks

* Each logical address byte can, at most, be mapped either by one FMMU (read) plus one FMMU (write) or by one FMMU
(read/write). If two or more FMMUs (with the same direction — read or write) are configured for the same logical byte, the
FMMU with the lower number (lower configuration address space) is used and the others are ignored.

* One or more FMMUs may point to the same physical memory-all are used. Collisions cannot occur.

* A read/write FMMU cannot be used together with SyncManagers since independent read and write SyncManagers cannot
be configured to use the same (or overlapping) physical address range.

* Bit-wise reading is supported with any address. Bits not mapped to logical addresses are not changed in the EtherCAT
datagram, (e.g., this allows mapping bits from several ESCs into the same logical byte).

* Reading an unconfigured logical address space will not change the data.
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Logical Start address FMMU y

Address| bit Description Master Slave [Length Rest Value
0x06y0 | 31:0 | Logical start address within the EtherCAT Address Space. R/W R/- 4 0x00000000
- Bytes
0x06y3
Length FMMU y
Address| bit Description Master Slave [Length Rest Value
0x06y4 | 15:0 | Offset from the first logical FMMU Byte to the last FMMU R/W R/- 2 0x0000
- Byte + 1 (e.g., if two bytes are used then this parameter Bytes
0x06y5 shall contain 2)
Start bit FMMU y in logical address space
Address| bit Description Master Slave [Length Rest Value
0x06y6 | 2:0 | Logical starting bit that shall be mapped (bits are counted R/W R/- 1 0x00
from least significant bit (=0) to most significant bit(=7) Byte
7:3 Reserved, write 0 R/- R/-
Stop bit FMMU y in logical address space
Address| bit Description Master Slave [Length Rest Value
0x06y7 | 2:0 | Last logical bit that shall be mapped (bits are counted from R/W R/- 1 0x00
least significant bit (=0) to most significant bit(=7) Byte
7:3 Reserved, write 0 R/- R/-
Physical Start address FMMU y
Address| Dbit Description Master Slave |Length Rest Value
0x06y8 | 15:0 | Physical Start Address R/W R/- 2 0x0000
- (mapped to logical Start address) Byte
0x06y9
Physical Start bit FMMU y
Address| bit Description Master Slave |Length Rest Value
0x06yA | 2:0 | Physical starting bit as target of logical start bit mapping R/W R/- 1 0x00
(bits are counted from least significant bit (=0) to most Byte
significant bit(=7)
7:3 | Reserved, write 0
Type FMMU y
Address| bit Description Master Slave |Length Rest Value
0x06yB 0 0:Ignore mapping for read accesses R/W R/- 1 0x00
1:Use mapping for read accesses Byte
1 0:Ignore mapping for write accesses
1:Use mapping for write accesses
7:2 | Reserved, write 0 R/- R/-
Activate FMMU
Address| bit Description Master Slave |Length Rest Value
0Ox06yC| O 0:FMMU deactivated R/W R/- 4 0x00000000
- 1:FMMU activated. FMMU checks logical addressed blocks Bytes
0x06yF to be mapped according to mapping configured
31:1 | Reserved, write 0 R/- R/-
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13) SyncManager (sm [7:0])

SyncManager registers are mapped from 0x0800:0x0807 to 0x0838:0x083F.

The RS2 EtherCAT slave amplifier has eight SM from SMO to SM7.
y specifies SyncManager (y=0 to 7).

H Channel Configuration Register Formation.
SM Configuration Register Formation is shown below.

. 2 bit 2bit  1bit 1bit 1bit 1 bit /fr'i)it 1 bit

2 Byte 2 Byte 1 Byte 1 Byte 1 Byte 1 Byte
o Start Address |16 Length 16 Control 40 Status 48 Request Master s6 Request Slave 63
e SM Length

Data length to be assigned in SM (Setting value>1)

SM Physical Start Address (SMO - 7)
Start address of the process data RAM mapping to RAM SM(0x1000 - 0x3FFF)

. 1bit 1bit 2bit 2 bit| 8 bit 8 bit
oBuffer | 2R/W | 4lE | slP | 6WD | 7R [olW [ 1IR | 2R [31P|43P| R | 48 Request Master 56 Request Slave 63
L Last write buffer mode (Reserved in Mailbox mode)
00:1 buffer 01:2 buffer 10:3buffer 11:No write
Mailbox mode status (Reserved at 3 Buffer mode)
0:Mailbox Empty  1:Mailbox Full
Interrupt read
0: First byte was read 1: Read completed
Interrupt write
0: First byte was read 1: write completed
Watchdog trigger enable
0:Disabled 1:Enabled
PDI Interrupt request register interruption
0:Disabled 1:Enabled
ECAT Interrupt request register interruption
0:Disabled 1:Enabled
Direction  00:Read (Master: Read, Slave:Write)
01:Write (Master: Write, Slave:Read)
Operation mode
00:3 Buffer Mode 10:Mailbox Mode
1 bit 1bit 4 bit 1 bit 1 bit 1 bit 1bit 6 bit
oCha. E [1Rep R| 2R |6Lat.ECT | 7Lat.PDI | oCha. E |1Rep A[2R 7
Repeat ACK

1: Acknowledge repeat request

Deactivate SM
Read=> 0:SM Start 1:SM Stop
Write => 0:SM Start 1:SM Stop request

bité Latch event master, bit7 Latch event slave
RS2 EtherCAT slave amplifier Reserved

Repeat Request
0/1: Use only to read Mailbox (Reserved in other operations)

SyncManager Enable/Disable
0: Disable 1: Enable

SMConfiguration Register Formation
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Physical Start Address SyncManager y

Address bit Description Master | Slave |Length \Z Tj;
0x0800+y*® | 15:0 | Specifies first byte that will be handled by SyncManager R/(W) R/- 2 0x0000
- R/(W): Register can only be written if SyncManager is disabled Bytes
0x0801+y*® (+0x6.0 = 0).
Length SyncManager y
Address bit Description Master | Slave |Length \IZ ?j;
0x0802+y*® | 15:0 | Number of bytes assigned to SyncManager (shall be greater 1, R/(W) R/- 2 0x0000
- otherwise SyncManager is not activated. If set to 1, only Bytes
0x0803+y<8 Watchdog Trigger is generated if configured)
R/(W): Register can only be written if SyncManager is disabled
(+0x6.0 = 0).

Setting range is 0x0080(128Byte) - 0x0400(1024Byte) with even numbered settings.
* AL status code [0x0016: Invalid Mailbox Setting] will responded to at Pre-Operation request when value is written
out of setting range.

Control Register SyncManager y

Address| bit Description Master | Slave |Length \Z Tj;
0x0804 | 1:0 | Operation 00: Buffered (3 buffer mode) R/W R/- 1 0x00
+y*® Mode 01: Reserved Byte
10: Mailbox (Single buffer mode)
11: Reserved
3:2 | Direction 00: Read: ECAT read access, PDI write access.
SMO 01: Write: ECAT write access, PDI read access.
0x0804 10: Reserved
11: Reserved
SM1 4 | Interrupt in ECAT Event 0: Disabled
0x080C Request Register 1: Enabled
5 | Interrupt in PDI Event 0: Disabled
SM2 Request Register 1: Enabled
0x0814 [ 6 | Watchdog Trigger Enable 0: Disabled
Note) 1: Enabled
SM3 7 Reserved, write 0 R/- R/-
0x081C

*  R/(W): Register can only be written if SyncManager is disabled (+0x6.0 = 0).
*  The SyncManager Watchdog function will be disabled by setting 0x0400:Watchdog Divider zero when Watchdog
Trigger enable bit6=0:Disable is set. It can also be disabled by setting 0x0420: Watchdog Time Process Data to

zZero.
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Status Register SyncManager y

Address| bit Description Master | Slave |Length| Rest Value
0x0805| O | Interrupt Write 1: Interrupt after buffer was completely and R/- R/- 1 0x00
+y*® successfully written (0x0804+y*®) Byte
0: Interrupt cleared after first byte of buffer was read
1 Interrupt Read: | 1: Interrupt after buffer was completely and
successful read (0x0804+y*®)
0: Interrupt cleared after first byte of buffer was
written
2 Reserved
SMO 3 | Mailbox mode: | 0: Mailbox empty
0x0805 mailbox status 1: Mailbox full
Note) 3 Buffered mode: reserved
SM1 | 5.4 | Buffered mode: | 00: 1buffer01: 2buffer
0x080D buffer status 10: 3buffer
(last written 11: (no buffer written)
SM2 buffer) Note) Mailbox mode: reserved
0x0815 ["7:6 | Reserved
SM3
0x081D
Activate SyncManager y
Address| bit Description Master | Slave |Length| Rest Value
0x0806 0 SyncManager | O: Disable: Access to Memory without SyncManager R/W R/- 1 0x00
+y*® Enable/ control Byte
Disable 1: Enable: SyncManager is active and controls
Memory area set in configuration
1 Repeat 0/1: A toggle of Repeat Request means that a
Request mailbox retry is needed (primarily used in conjunction
SMO with ECAT Read Mailbox)
0x0806 | 5:2 | Reserved, R/- R/-
write 0
SM1 6 | LatchEvent | 0:No R/W R/-
0x080E ECAT 1: Generate Latch event if EtherCAT master issues a
buffer exchange
SM2 7 | Latch Event 0: No
0x0816 PDI 1: Generate Latch events if PDI issues a buffer
SM3 exchange or if PDI accesses buffer start address
0x081E
PDI Control SyncManager y
Address| bit Description Master | Slave |[Length| Rest Value
0x0807 0 Deactivate Read: R/- R/W 1 0x00
+y*® SyncManager 0: Normal operation, SyncManager activated. Byte
1: SyncManager deactivated and reset
SMO SyncManager locks access to Memory area.
0x0807 Write:
0: Activate SyncManager
SM1 1: Request SyncManager deactivation
0x080F Writing 1 is delayed until the end of a frame which
is currently processed.
SM2 1 Repeat Ack If this is set to the same value as set by Repeat
0x0817 Request, the PDI acknowledges the execution of a
previous set Repeat request.
SM3 7:2 | Reserved, write R/- R/-
0x081F 0
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14) Distributed Clocks (DC)

Propagation delay measurement, Offset compensation and Drift compensation to Reference Clock are
required to perform clock synchronization.
Each method is described below.

B Propagation Delay Measurement
Since each slave introduces a small processing/forwarding delay in each direction (within the device and also in the
physical layer), as well as the cable between the ESCs has a delay, the propagation delay between Reference Clock
and the respective slave clock has to be considered for the synchronization of the slave clocks.

1. For measuring the propagation delay, the master sends a broadcast write to register DC Receive Time Port O (at least first
byte).

2. Each slave device stores the time of its local clock when the first bit of the Ethernet preamble of the frame was received,
separately for each port (Receive Time Port 0-1 registers).

3. The master reads all time stamps and calculates the delay times with respect to the topology. The delay time between
Reference Clock and the individual slave is written to slave’s System Time Delay register (0x0928:0x092B).

The receive time registers are used to sample the receive time of a specific frame (a broadcast write to Receive Time Port 0
register).

The clocks must not be synchronized for the delay measurement, only local clock values are used.

Since the local clocks of the slaves are not synchronized, there is no relation between the Receive Times of different slaves.
So the propagation delay calculation has to be based on receive time differences between the ports of a slave.

Registers for Propagation Delay Measurement

Register Address Name Description
0x0900:0x903 Receive Time Port 0 Local time when receiving frame on Port 0
0x0904:0x907 Receive Time Port 1 Local time when receiving frame on Port 1
0x0908:0x90B - Reserved
0x090C:0x90F - Reserved
0x0918:0x91F Receive Time ECAT Processing Unit Local time when receiving frame at the ECAT Processing Unit

B Propagation Delay Measurement Example
The propagation delay between the local device and the Reference Clock device is calculated for the network example
shown in Figure below. The example assumes that slave A is the Reference Clock.
The loops of slave C are closed internally. The wire delays are assumed to be symmetrical.

tao tco
fRef C
_________________________________________ ’
to
trRef B
____________________ ’
taB tsc tce
tra ! twaB tr : twec trc
EtherCAT EtherCAT EtherCAT
>r Processing > Processing >r Processing
Master Unit Unit Unit
Port0 Port1 Port0 Port1 Port0
) Slave A ) Slave B ) Slave C
twaB ! tr twec |
Reference < < < i
Clock ) ' teA < '
ta1 B1

Propagation Delay Calculation
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Parameters for Propagation Delay Calculation

Parameter Description
tPA, tPB, tPC Processing delay of slave (EtherCAT Processing Delay)
tFB Forwarding delay of slave (EtherCAT Forwarding Delay)

tAB, tBC, tCB, tBA

Propagation delay from slave to slave

tWAB, tWBC, tWCB, tWBA

Wire propagation delay between slaves (assumed to be symmetrical in both directions)

tAO, tBO, tCO, tA1, tB1

Receive Time Port 0/1 values of slave (time when first preamble bit is detected)

tP Processing delay (EtherCAT Processing) if all slaves are identical
tF Forwarding delay (EtherCAT Forwarding) if all slaves are identical
Difference between Processing delay and forwarding delay tDiff = tP - tF if all slaves are identical.
tDiff Note)TDiff of the RS2 EtherCAT slave amplifier is 40ns at Mll(Ethernet). When one or more Port

is EBUS (LVDS), it is 20ns.

tRef B,tRef C

Propagation delay from Reference Clock (slave A) to slave

B Propagation delay between Slave B and C
The propagation delays between slave B and C (tBC and tCB) are calculated as follows:

tBC =tPB+tWBC , tCB=tPC+tWBC

assuming the processing delays are equal in slave bands B-C (tP = tPB = tPC)

tBC =tCB =tP + tWBC

The Receive Times (port 0 and 1) of slave B have the following relation:

tB1 =tB0 + tBC + tCD + tDC + tCB

So the propagation delay between slave B and C is

TBC =tCB = (tB1-tB0) / 2

B Propagation delay between Slave A and B
The propagation delays between slave A and B (tAB+tBA) are calculated as follows:

tAB=tPA+tWAB, tBA=tFB+tWAB

Assuming that the processing delays of all slaves are identical (tP = tPA = tPB = tPC), and the difference between
forwarding and processing delay of (FoR/Warding Delay) these slaves is tDiff = tPB - tFB :

TAB = tP + tWAB, tBA = tAB - tDiff

The Receive Times of slave A (port 0 and 1) have the following relation:

tA1 =tAO + tAB + tBC + tCB + tBA

So the propagation delay between slave A and B is

2 x tAB-DIff = (tA1-tA0) - (tB1-tBO)
tAB = ((tA1-tAO) - (tB1-tBO) + tDiff) / 2

And for the other direction:

tBA = ((tA1 - tAO) - (tB1-tBO) - tDiff) / 2

B Summary of Propagation Delay Calculation between Slaves

tAB = ((tA1-tAO) - (tB1-tBO) + tDiff) / 2
tBA = ((tA1-tAO) - (tB1-tBO) - tDiff) / 2
tBC = (tB1-tBO) / 2
{CB = (tB1-tB0) / 2

B Propagation Delays between Reference Clock and Slave Clocks
The System Time Delay register of each slave clock takes the propagation delay from the Reference
Clock to the slave. This delay is calculated like this:

tRef B = tAB

tRef_C = tAB + tBC
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B Offset Compensation

The local time of each device is a free running clock which typically will not have the same time as the Reference
Clock. To achieve the same absolute System Time in all devices, the offset between the Reference Clock and every
slave device’s clock is calculated by the master. The offset time is written to register System Time Offset to adjust the
local time for every individual device. Small offset errors are eliminated by the drift compensation after some time, but
this time might become extremely high for large offset errors.

Each slave calculates its local copy of the System time using its local time and the local offset value:

tLocal copy of System Time = tLocal time + tOffset

This time is used in synchronous signal output (SyncSignal) inside the slave ampilifier.

The reference clock system time works as a master clock using and compensating for the calculated difference and

reference clock system time offset.
Registers for offset compensation are shown below.

Registers for Offset Compensation

Register Address

Name

Description

0x0910:0x0917

System Time

Local copy of System Time (read from PDI)

0x0920:0x0927

System Time Offset

Difference between local time and System Time

B Drift Compensation

After the delay time between the Reference Clock and the slave clocks has been measured, and the offset between
both clocks has been compensated, the natural drift of every local clock (emerging from quartz variations between

Reference Clock’s quarts and local quarts) is compensated by the time control loop which is integrated within each
ESC.

For drift compensation, the master distributes the System Time from the Reference Clock to all slave clocks
periodically. The ARMW or FRMW commands can be used for this purpose. The time control loop of each slave
takes the lower 32 bit of the System Time received from the Reference Clock and compares it to its local copy of the
System Time. For this difference, the propagation delay has to be taken into account:

At = (tLocal time + tOffset-tPropagation delay) - tReceived System Time

If At is positive, the local time is running faster than the System time, and has to be slowed down. If At is negative, the
local time is running slower than the System time, and has to be sped up. The time control loop adjusts the speed of
the local clock.

For a fast compensation of the static deviations of the clock speeds, the master should initially send
many ARMW/FRMW commands (e.g. 15,000) for drift compensation in separate frames after
initialization of the propagation delays and offsets. The control loops compensate the static deviations
and the distributed clocks are synchronized. Afterwards, the drift compensation frames are send
periodically for compensation of dynamic clock drifts.
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Receive Time Port 0

Address| bit Description Master Slave |Length| Rest Value
0x0900 | 31:0 | [Write access] R/W R/- 4 |Undefined
- A write access to register 0x0900 with BWR, APWR (any (special Bytes
0x0903 address) or FPWR (configured address) latches the local time | function)
of the beginning of the receive frame (start first bit of preamble)
at each port
[Read access]
Local time of the beginning of the last receive frame containing
a write access to this register.
Note) The time stamps cannot be read in the same frame in
which this register was written.
Receive Time Port 1
Address| Dbit Description Master Slave |Length| Rest Value
0x0904 | 31:0 | Local time of the beginning of a frame (start first bit of preamble) R/- R/- 4 Undefined
- received at port 1 containing a BWR/APWR or FPWR to Register Bytes
0x0907 0x0900.
Receive Time Port 2/3
Address| bit Description Master Slave |Length| Rest Value
0x0908 | 64:0 | Reserved R/- R/- 8 Undefined
- Bytes
0x090F
Receive Time ECAT Processing Unit
Address| bit Description Master Slave |Length| Rest Value
0x0918 | 64:0 | Local time of the beginning of a frame (start first bit of preamble) R/- R/- 8 Undefined
- received at the ECAT Processing Unit containing a BWR or Bytes
0x091F FPWR (configured address) to Register 0x0900
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15) DC-Time Loop Control Unit

Time loop control unit is defined by master, and the write operation from slave to time loop control register is not
performed.

Bl Time control loop settings and status

Time control loop consists of the following five (5) registers:
The System Time Difference register (0x092C:0x092F) corresponds to the mean value of the difference between local
copy of the System Time and the System Time (At). This value converges to zero when both times are identical.
The Speed Counter Start register (0x0930:0x0931) represents the bandwidth of the drift compensation.
The value of the Speed Counter Difference register (0x0932:0x0933) represents the deviation between the clock periods
of the Reference Clock and the local ESC.
The System Time Difference Filter Depth register (0x0934) and the Speed Counter Filter Depth register (0x0935) set filter
depths for mean value calculation of the received System Times and of the calculated clock period deviations.
In addition, the control loop capability improves by setting the Speed Counter Filter Depth at “0”.

Registers for Drift Compensation

Register Address Name Description

0x0900:0x090F Receive Time Port n

Local time when receiving frame on Port n

0x0910:0x0917 System Time

(Local time if System Time Offset=0)

Local copy of System Time (read from PDI)

0x0920:0x0927 System Time Offset

Time difference between System Time and local time

0x0928:0x092B System Time Delay

Delay between Reference Clock and the ESC

0x092C:0x092F | System Time Difference

received System Time values

Mean difference between local copy of System Time and

0x0930:0x0931 Speed Counter Start

Bandwidth for adjustment of local copy of System Time

0x0932:0x0933 Speed Counter Difference

Deviation between local clock period and Reference Clock’s

clock period
0x0934 System Time Difference Filter Depth | Filter depth for averaging the received System Time deviation
0x0935 Speed Counter Filter Depth Filter depth for averaging the clock period deviation

System Time

Address

bit

Description Master

Slave

Length

Rest Value

0x0910

0x0917

63:0

[ead access]

Local copy of the System
Master : Latch at the first Ethernet SOF DMZ frame.
Slave : Latch at the last byte read of 0x0910

31:0

[Write access]

Written value will be compared with local copy of System
Time. The compensated result will be input to the time control
unit and denoted as System Time difference (0x092C).

Master : written value will be compared at the end of the frame
with the latched (SOF) local copy of the System time if at least
the first byte (0x0910) was written.

Note) Usable when 0x0140.10=1

Slave : Reserved

Written value will be compared at the end of the access with
LatchO Time Positive Edge (0x09B0:0x09B3) if at least the last
byte (0x0913) was written.

Note) Usable when 0x0140.11=1(Reserved)

R/(W)
(special
function)

8
Bytes

0x0

System Time Offset

Address

bit

Description Master

Slave

Length

Rest Value

0x0920

0x0927

63:0

Difference between local time and System Time. Offset is added R/(W)
to the local time.
Note) Usable when 0140.10=1 or 0x0140.11=1

RI(W)

8
Bytes

0x0
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System Time Delay

Address| bit Description Master Slave |Length| Rest Value
0x0928 | 31:0 | Delay between Reference Clock and the ESC R/(W) R/(W) 4 0x0
- *  Write access to this register depends on the Bytes
0x092B setting.
Usable when 0140.10=1 or 0x0140.11=1
System Time Difference
Address| bit Description Master Slave |Length| Rest Value
0x092C | 30:0 | Actual time difference between received local time value and R/- R/- 4 0x0
- local copy of system time. Bytes
0x092F | 31 0:Local copy of System Time greater than or equal received
System Time
1:Local copy of System Time smaller than received System Time
*  Usable when 0x0140.10=1 or 0x0140.11=1
Speed Counter Start
Address| bit Description Master Slave |Length| Rest Value
0x0930 | 14:0 | Bandwidth for adjustment of local copy of System Time (larger R/(W) R/(W) 2 0x1000
- values -> smaller bandwidth and smoother adjustment) A write Bytes
0x0931 access resets System Time Difference (0x092C:0x092F) and
Speed Counter Diff  (0x0932:0x0933). Minimum value: 0x0080
15 Reserved, write 0 R/- R/-
*  Write access to this register depends on the setting. Usable when 0x0140.10=1 or 0x0140.11=1.
Speed Counter Diff
Address| bit Description Master Slave |Length| Rest Value
0x0932 | 15:0 | Representation of the deviation between local clock period and R/- R/- 2 0x0000
- Reference Clock’s clock period Bytes
0x0933
*  Usable when 0x0140.10=1 or 0x0140.11=1
Deviation— Speed Counter Diff
5(Speed Counter Start + Speed Counter Diff+2)(Speed Counter Start - Speed Counter Diff+2)
System Time Difference Filter Depth
Address| bit Description Master Slave |Length| Rest Value
0x0934 | 3:0 | Filter depth for averaging the received System Time deviation R/(W) R/(W) 1 0x0C
7:4 | Reserved, write 0 R/- R/- Byte
*  Usable when 0x0140.10=1 or 0x0140.11=1. Reset control loop by writing the speed counter start
(0x0930:0x0931) after this value has been changed.
Speed Counter Filter Depth
Address| bit Description Master Slave |Length| Rest Value
0x0935| 3:0 | Filter depth for averaging the clock period deviation R/(W) R/(W) 1 0x0C
7:4 | Reserved, write 0 R/- R/- Byte

*

Usable when 0x0140.10=1 or 0x0140.11=1. Reset control loop by writing the speed counter start

(0x0930:0x0931) after this value has been changed.

H DC-Cycle Unit Control

1. Synchronize Signal
RS2 EtherCAT amplifier supports Distribution Clock (DC) function and Synchronize Signal is used for the Interrupt signal
generation of process start timing inside the ampilifier.
Synchronizing to either signal, SYNCO orSYNCH1, is decided by the setting of the CoE Object SM
Synchronization :0x1C32 - 0x1C33 in the amplifier.

Either ECAT (Master) or PDI (Slave side microcontroller) controls SyncSignals (SYNCO / 1) output and can be set at the
Cycle unit control register (0x0980).
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SYNCO — Slave SYNC signals—> ASIC

EtherCAT /\/_ (For Servo control)

Device IRQ .

/( <— Select SYNCO.1
® p Controller

RS2 Distributed Clocks signals

2. Configuration

The mapping of Distributed Clocks SyncSignals driver characteristics and SyncSignals to the AL Event Request register
is controlled by the setting of the Sync/Latch PDI Configuration register 0x0151.

The length of a SyncSignal pulse is defined in the DC Pulse Length of SYNC Signals register (0x0982:0x0983). A value of
0 selects acknowledged modes.

SYNC Signals cannot be output if ESI EEPROM was loaded incorrectly at time of power up.

3. SyncSignal Generation
ESC has two synchronizing signals: SYNCO and SYNC1 and supports four types of synchronous output: [Cyclic
generation], [Single shot], [Cyclic Acknowledge], [Single shot Acknowledge].
However, use [Cyclic generation] in the RS2 EtherCAT slave amplifier (the other synchronous outputs are unsupported).
The Sync Signal mode is selected by Pulse length and SYNCO cycle time.

SyncSignal Generation Mode Selection

Pulse Length of SYNC Signals SYNCO Cycle Time(0x09A0:0x09A3)
(0x0982:0x0983) >0 =0
>0 Cyclic Generation Single Shot
=0 Cyclic Acknowledge Single Shot Acknowledge

The cycle time of the SYNCO signal is configured in the SYNCO Cycle Time register (0x09A0:0x09A3), the start time is set
in the Start Time Cyclic Operation register (0x0990:0x0997). After the Sync Unit is activated and the output of the
SYNCO/1 signals is enabled (DC Activation register 0x0981), the Sync Unit waits until the start time is reached and
generates the first SYNCO pulse.

Internally, the SyncSignals are generated with an update rate of 100 MHz (10 ns update cycle). The jitter of the internal
SyncSignal generation in comparison to the System Time is 12 ns.

Registers for SyncSignal Generation

Register Address Name Description
0x0140[11:10] PDI Control Enable/Disable DC Units (power saving)
0x0151 Sync/Latch PDI Configuration Configuration of SYNC/LATCH [1:0] pins
0x0980.0 Unit Cycle Control Assignment of cyclic function to EtherCAT or PDI
0x0981 Activation Activation of cyclic function and SYNC pins
0x0982:0x0983 Pulse Length of SYNC Signal Length of SYNC impulse length
0x098E SYNCO Status Status of SYNCO signal
0x098F SYNC1 Status Status of SYNC1 signal
0x0990:0x0997 SYNCO Start Time Start System time of cyclic operation
0x0998:0x099F Next SYNC1 Pulse System Time of next Sync1 Pulse
0x09A0:0x09A3 SYNCO Cycle Time Cycle Time of SYNCO
0x09A4:0x09A7 SYNC1Cycle Time Cycle Time of SYNC1

*

Some of these registers are set via EEPROM at the time of power ON.
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Cyclic Generation (Cyclic Generation)

If the SYNC1 Cycle Time is larger than the SYNCO Cycle Time, it will be generated as follows: when the Start Time Cyclic
Operation is reached, a SYNCO pulse is generated. The SYNC1 pulse is generated after the SYNCO pulse with a delay of
SYNC1 Cycle Time. The next SYNC1 pulse is generated when the next SYNCO pulse was generated, plus the SYNC1
Cycle Time.

SYNC1 Generation
The second SyncSignal (SYNC1) depends on SYNCQO, it can be generated with a predefined delay after SYNCO pulses.

The delay is configured in the SYNC1 Cycle Time register (0x09A4:0x09A7).
The following shows the output waveform by setting SYNC1 cycle time.

SYNC1 Cycle Time < SYNCO Cycle Time

Activation Start Time Pulse Length of Sync Signal SYNCO Cycle Time

| | o}
SYNCO : 1T i i

. i i N i
SYNC1 : : : : :

| — i i

1 1

: SYNC1 Cycle Time

1 1

1 1

: ' SYNC1 Cycle Time = SYNCO Cycle Time

1 ! '

I — SYNCO Cycle Time
SYNCO . | I_I I_I I_I

: I
SYNCH1 : i ' ' '

! —>

1 1

' ! L L L

: SYNC1 Cycle Time

1 1

! |

1 ' SYNC1 Cycle Time = 2xSYNCO Cycle Time

1 ! .

' l«—> SYNCO Cycle Time
SYNCO T 1 i

i Joou 0oy uogou
SYNC1 i : ' : |

1 T <

: i SYNC1 Cycle Time — ' SYNC1 Cycle Time —

1 1

' !

: SYNC1 Cycle Time > SYNCO Cycle Time or, SYNC1 Cycle Time < 2 x SYNCO Cycle Time

: i<—> SYNCQO Cycle Time
SYNCO 1 "

1

. JouououoUou
SYNC1 : | : : | :

1 = £ B =

1 1 H

SYNC1 Cycle Time SYNC1 Cycle Time

SYNCO0/1 Cycle Time Examples

If the SYNC1 cycle time is greater than the SYNCO cycle time, the SYNC1pulse will be output with the timing shown in the
lower of the two.
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Cyclic Unit Control

Address| bit Description Master| Slave |Length|Rest Value
0x0980 0 SYNC out unit 0: Master controlled (ECAT) R/W R/- 1 0x00
control 1: Slave controlled (PDI) Byte
3:1 | Reserved R/-
4 Latch In Unit0 Reserved (The Latch function is uncorrespondence.) R/W
(0:Master controlled 1:Slave controlled)
5 Latch In Unit1 Reserved (The Latch function is uncorrespondence.)
(0:Master controlled 1:Slave controlled)
7:6 | Reserved R/-
*  Usable when 0x0140.10=1 or 0x0140.11=1
DC-SYNC Out Unit
SYNC OUT Unit Activation register
Address| bit Description Master| Slave |Length |[Rest Value
0x0981 0 Active 0:Disable 1:Enable R/(W) | R/(W) 1 0x00
Cycle Note) When the SYNCO cycle time is 0, the SYNCO Byte
Operation pulse is output only once.
1 SYNCO Active 0:Disable 1:SYNCO pulse is generated
2 SYNC1 Active 0:Disable 1:SYNCO pulse is generated
7:3 | Reserved R/- R/-
*  Write to this register depends upon setting of 0x0980.0. Usable when 0x0140.10=1.
Pulse Length of SyncSignals
Address| bit Description Master| Slave |Length|Rest Value
0x0982 | 15:0 | Pulse length of SyncSignals (in Units of 10ns) R/- R/- 2 0x0064
- 0:Acknowledge mode: SyncSignal will be cleared by reading Bytes Note)
0x0983 SYNCO/SYNC1 Status register
Note) Load from EEPROM address0x0002
*  Usable when 0x0140.10=1
SYNCO Status
Address| bit Description Master| Slave |Length |[Rest Value
0x098E| O SYNCO state for Acknowledge mode. R/- R/- 1 0x00
SYNCO in Acknowledge mode is cleared by reading this register from Byte
PDI, use only in Acknowledge mode
Usable when 0x0140.10=1
7:1 | Reserved
SYNCH1 Status
Address| bit Description Master| Slave |Length |Rest Value
0x098F 0 SYNCH1 state for Acknowledge mode. R/- R/- 1 0x00
SYNC1 in Acknowledge mode is cleared by reading this register from Byte
PDI, use only in Acknowledge mode
Usable when 0x0140.10=1
71 Reserved
Start Time Cyclic Operation
Address| bit Description Master| Slave |Length |Rest Value
0x0990 | 63:0 | Write: Start time (System time) of cyclic operation in ns R/(W) | RI(W) 8 0x0
- Write to this register depends upon setting of 0x0980.0. Bytes
0x0997 Read: System time of next SYNCO pulse in ns
(Unit: 1ns), Usable when 0x0140.10=1
Next SYNC1 Pulse
Address| bit Description Master| Slave |Length|Rest Value
0x0998 | 63:0 | Read: System time of next SYNC1 pulse in ns R/- R/- 8 0x0
- (Unit: 1ns), Usable when 0x0140.10=1 Bytes
0x099F
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SYNCO Cycle Time
Address| bit Description Master| Slave |Length|Rest Value
0x09A0| 31:0 | Time between two consecutive SYNCO pulses in ns. R/(W) | R/(W) 4 0x0
- Write to this register depends upon setting of 0x0980.0. Bytes
0x09A3 0:Single shot mode, generate only one SYNCO pulse.
(Unit: 1ns), Usable when 0x0140.10=1
SYNC1 Cycle Time
Address| bit Description Master| Slave |Length |Rest Value
0x09A4 | 31:0 | Time between SYNC1 pulses and SYNCO pulse in ns R/(W) | R/(W) 4 0x0
- Write to this register depends upon setting of 0x0980.0. Bytes
0x09A7 (Unit: 1ns) Usable when 0x0140.10=1
DC-Latch input unit
Latch function is not supported in RS2 EtherCAT slave ampilifier.
Sets the Latch 0/ 1 control and the status registers shown below at “0”.
Latch O Control : 0x09A8 Latch 1 Control : 0x09A9
Latch O Status : Ox09AE Latch 1 Status : Ox09AF
Latch 0 Time Positive Edge : 0x09BO0 - 0x09B7 Latch 0 Time Negative Edge  : 0x09B8- 0x09BF
Latch 1 Time Positive Edge : 0x09CO0 - 0x09C7  Latch 1 Time Negative Edge : 0x09C8 - 0x09CF
Latch0 Control
Address| bit Description Master| Slave |Length |[Rest Value
0x09A8 0 Latch O 0: Continuous Latch active R/W R/- 1 0x00
positive edge 1: Single event (only first event active) Byte
1 Latch O 0: Continuous Latch active
negative edge 1: Single event (only first event active)
7:2 | Reserved, write 0 R/-
Note) Write access depends upon setting of 0x0980.4. Usable when 0x0140.11=1
Latch1 Control
Address| bit Description Master| Slave |Length |Rest Value
0x09A9| O Latch 1 0: Continuous Latch active R/W R/- 1 0x00
positive edge 1: Single event (only first event active) Byte
1 Latch 1 0: Continuous Latch active
negative edge 1: Single event (only first event active)
7:2 | Reserved R/-
*  Write access depends upon setting of 0x0980.5. Usable when 0x0140.11=1
LatchO Status
Address| bit Description Master| Slave |Length|Rest Value
Ox09AE| O Event LatchO positive edge,”’0” other than for single event R/W R/- 1 0x00
Flag is cleared by reading LatchO time positive edge Byte
1 Event LatchO negative edge,”0” other than for single event
Flag is cleared by reading LatchQ time negative edge
7:2 | Reserved R/-
*  Usable when 0x0140.11=1
Latch1 Status
Address| bit Description Master| Slave |Length |Rest Value
Ox09AF| O Event Latch1 positive edge,”0” other than for single event R/W R/- 1 0x00
Flag is cleared by reading Latch1 time positive edge Byte
1 Event Latch1 negative edge,”0” other than for single event
Flag is cleared by reading Latch1 time negative edge
7:2 | Reserved R/-

Usable when 0x0140.11=1
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Latch0 Time Positive Edge

Address| bit Description Master| Slave |Length [Rest Value
0x09B0 | 63:0 | Register captures System time at the positive edge of the LatchO signal. R/- R/- 8 0x0

- (Usable when 0x0140.11=1) Bytes
0x09B7
Latch0 Time Negative Edge
Address| Dbit Description Master| Slave |Length |[Rest Value
0x09B8 | 63:0 | Register captures System time at the negative edge of the LatchO signal. R/- R/- 8 0x0

- (Usable when 0x0140.11=1) Bytes
0x09BF
Latch1 Time Positive Edge
Address| bit Description Master| Slave |Length |Rest Value
0x09C0 | 63:0 | Register captures System time at the positive edge of the Latch1 signal. R/- R/- 8 0x0

- (Usable when 0x0140.11=1) Bytes
0x09C7
Latch1 Time Negative Edge
Address| bit Description Master| Slave |Length |Rest Value
0x09C8 | 63:0 | Register captures System time at the negative edge of the Latch1 signal. R/- R/- 8 0x0

- (Usable when 0x0140.11=1) Bytes
0x09CF

B DC-SyncManager Event Times

EtherCAT Buffer Change Event Time
Address| bit Description Master| Slave |Length |[Rest Value
0x09F0 | 31:0 | Register captures local time of the beginning of the frame which causes at | R/- R/- 4 0x0

- least one SyncManager to assert an ECAT event Bytes
0x09F3 (Usable when 0x0140.10=1 or 0x0140.11=1)
PDI Buffer Start Event Time
Address| bit Description Master| Slave |Length |Rest Value
0x09F8 | 31:0 | Register captures local time when at least one SyncManager asserts an R/- R/- 4 0x0

- PDI buffer start event Bytes
0x09FB (Usable when 0x0140.10=1 or 0x0140.11=1)
PDI Buffer Change Event Time
Address| bit Description Master| Slave |Length |Rest Value
0x09FC| 31:0 | Register captures local time when at least one SyncManager asserts an R/- R/- 4 0x0

- PDI buffer change event Bytes
0x09FF (Usable when 0x0140.10=1 or 0x0140.11=1)
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16) ESC specific registers

Power-On Values

Address| bit Description Master| Slave |Length \I/_\; ?j;
OxOEO00| 1:0 | Port mode (P_MODE) 00: Logical ports 0 and 1 available R/- R/- 2 0x8C
- 01: Logical ports 0, 1 and 2 available Bytes
O0x0EO01 10: Logical ports 0, 1 and 3 available
11: Logical ports 0, 1, 2 and 3 available
2 Physical layer of logical port 0 0: EBUS 1: Ml
3 available ports logical port 1 0: EBUS 1: MlI
4 (P_CONF) logical port 2 0: EBUS 1: Ml
5 logical port 3 0: EBUS 1: Ml
7:6 | CPU clock output 00: OFF 01: 25MHz
(CLK_MODE) 10: 20MHz 11: 10MHz
9:8 | MIl TX signal shift 00: MII TX signals shifted by 0° R/- R/- 0x84
(C25_SHI) 01: MIl TX signals shifted by 90°
10: MII TX signals shifted by 180°
11: MIl TX signals shifted by 270°
10 | CLK25 Qutput Enable 0: Disabled — PDI [31] available as PDI port
(C25_ENA) 1: Enabled — PDI [31] = 25MHz (OSC)
11 Transparent Mode Mil 0: Disabled
(Trans_Mode_Ena) 1: Enabled — ERR is input (0: TX signals are
tristated, 1: ESC is driving TX signals)
12 | Digital Control/State 0: Control/Status signals are mapped to PDI
Move [39:32] - if available
(Ctrl_Status_Move) 1: Control/Status signals are remapped to the
highest available PDI Byte.
13 | PHY Address Offset 0: No PHY address offset
(PHYAD_OFF) 1: PHY address offset is 16
14 | PHY Link Polarity 0: LINK_MII is active low
(LINKPOL) 1: LINK_MII is active high
15 | Reserved Always "1”
H Digital I/O Output Data
Digital /O Output Data
Address| bit Description Master| Slave |Length |Rest Value
O0xOF00 | 31:0 | Output Data R/W R/- 4 0x0
- Note) Register size depends on PDI setting and/or device configuration. Bytes
0x0F03
General Purpose Outputs
Address| bit Description Master| Slave |Length|Rest Value
OxOF10| 15:0 | General Purpose Output Data R/W | RIW 2 0x0
- Note) Register size depends on PDI setting and/or device configuration Bytes
O0x0F11
General Purpose Inputs
Address| bit Description Master| Slave |Length|Rest Value
OxOF18 | 15:0 | General Purpose Input Data R/- R/- 2 0x0
- Note) Register size depends on PDI setting and/or device configuration Bytes
0x0F19

6-36




6. Data Link Layer

17) User RAM
Extended ESC Features (Reset values of User RAM)

Address bit Description Master | Slave |Length \Z ?3;
0x0F80 7:0 Number of extended feature bits RW | R/W 33 OxFF
- 8 0x0102:0x0103 | DL Control Register 0:Not available 1:Available Bytes -
0xOFAOQ 9 0x0134:0x0135 | AL Status Code Register 0:Not available 1:Available
10 0x0200:0x0201 | ECAT Event Mask 0:Not available 1:Available
11 0x0012:0x0013 | Configured Station Alias 0:Not available 1:Available
12 0xOF18:0x0F1F | General Purpose Inputs 0:Not available 1:Available
13 0x0F10:0x0F17 | General Purpose Outputs 0:Not available 1:Available
14 0x0204:0x0207 | AL Event Mask 0:Not available 1:Available
15 0x0108:0x0109 | Physical Read/Write Offset 0:Not available 1:Available
16 0x0400:0x0401 | Watchdog divider writeable 0:Not available 1:Available -
0x0410:0x0411 | and Watchdog PDI
17 0x0442:0x0443 | Watchdog counters 0:Not available 1:Available
18 0x0020:0x0031 | Write Protection 0:Not available 1:Available
20:19 Reserved 0:Not available 1:Available
21 0x09F0:0x09F0 | DC SyncManager Event Times 0:Not available 1:Available
22 0x030C:0x030D | ECAT Processing Unit/PDI Error | 0:Not available 1:Available
Counter
23 0x0502.7 EEPROM Size configurable 0: EEPROM Size fixed to
sizes up to 16 Kbit
1: EEPROM Size configurable
26:24 Reserved -
27 0x0300:0x0313 | Lost Link Counter 0:Not available 1:Available
28 0x0510:0x0515 | MIl Management Interface 0:Not available 1:Available
29 Enhanced Link Detection Ml 0:Not available 1:Available
30 Enhanced Link Detection EBUS 0:Not available 1:Available
31 Run LED (DEV_STATE LED) 0:Not available 1:Available
32 Link Activity LED 0:Not available 1:Available -
37:33 | Reserved
38 DC Time loop control assigned to PDI 0:Not available 1:Available
39 Link detection and configuration by Mi 0:Not available 1:Available
40 MI control by PDI possible 0:Not available 1:Available -
41 Automatic TX shift 0:Not available 1:Available
42 EEPROM emulation by uController 0:Not available 1:Available
47:43 | Reserved
263:48 | Reserved 0x0
User-RAM
Address | Byte Description Master | Slave |Length | Rest Value
0xOFA1 | Ox1F | Application specification information R/W | RW 31 Undefined
- Bytes
0xOFBF
Slave Response (User-RAM)
Address | bit Description Master | Slave |Length | Rest Value
0x0FCO Use for response check of slaves. R/W | R/(W) 64 Undefined
- Acknowledge nonresponsive slaves with broadcast reading (BRD) of this Bytes
OxOFFF address after corresponding axis bit is set.
0 1:1% slave
1 1:2" slave
2 1:3" slave
510 | 1:511" slave
511 | 1:512" slave
18) Process Data RAM
Address for Process Data RAM is from 0x1000 to Ox2FFF.
Process Data RAM
Address | Byte Description Master | Slave |Length | Rest Value
0x1000 | 0x2000 | Process Data RAM (R/W) | (R/W) | 8,192 | Undefined
- Note) (R/W): Process Data RAM is only accessible if EEPROM was Bytes
0x2FFF correctly loaded (register 0x0110.0 = 1).
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6.3

EEPROM Mapping

1) Address Space Overview

64kbit 1°C (Inter-Integrated Circuit) Interface EEPROM (Electrically Erasable Programmable Read Only Memory) is

loaded in the slave controller of the RS2 EtherCAT slave amplifier for device configuration and for various parameters.

It can be used with word addressing for device configuration up to 1kbit, for servo amplifier information from 1kbit - 32kbit

and for various parameters from 32kbit - 64kbit.
EEPROM layout is shown below.

Word 0 1 2 3 4 5 6 7
0x000 | PDIControl | PDI Config. SYI[“;:t‘:"se Ex. PDI|Config.| Station Alias | Reserved Reserved Checksum
0x008 Vender ID Product Code Revision Number Serial Number.
0x010 Ex. Delay Port 0 Delay Port 1 Delay Reserved Ma:?t?:)t( I:f):set MaBiﬁa(::xRS)?ze Mai?&?): I#set MaBili’:)thSXize
ox0te | SR | S | SmcardTx | SmeardTx | on
0x020
0x028 Reserved
0x030
0x038 Reserved EEPROM Size Version
0x0_40 s ﬁf\‘fgg“y 1;:,32;‘939;?’ 1%t Category DATA ...
2 ‘1:_3;93”3’ 2‘";:,::‘;"39{:2’ 2M Category DATA ...
0x7F8
0x800 Parameter (Future use)
) Reserved
Reserved
0xFF8 Reserved

EEPROM layout

2) Address Space Definition

The data descriptions stored in the configuration address (Word:0x000 - 0x03F) and device configuration address
(Word:0x040 - Ox7FF) are explained below.

6-38



6. Data Link Layer

B Slave Information Interface Area

PDI Control
Address | The initial value of PDI Control Register (0x0140:0x0141) bit: 9 will be copied in DL Status Register| Length
0x0000 | 0x110.2 (EX Link Detection) and enabled/disabled by this bit. 1 word
bit Description Value | Register
7:0 Process data interface 8:16 Bit asynchronous microcomputer interface 0x08 0x0140
8 Device emulation 0:AL status register has to be set by slave 0x0C 0x0141
(control of AL status) 1:AL status register will be set to value written to AL
control register
9 Enhanced Link detection all 0:disabled 1:enabled
ports "0" when MII port is used.
10 DC SYNC Out Unit 0:disabled (power saving) 1:enabled
11 DC Latch In Unit 0:disabled (power saving) 1:enabled
15:12 Reserved

PDI Configuration

Address PDI Configuration Register (0x0150:0x0151) Initial value Length

0x0001 1 word
bit Description Value | Register
1:0 BUSY output driver BUSY output polarity 0x00 0x0150
00:Push-Pull active low 01:0pen Drain (active low)
10:Push-Pull active high 11:Open Source (active high)
3:2 IRQ output driver IRQ output polarity
00:Push-Pull active low 01:Open Drain (active low)
10:Push-Pull active high 11:Open Source (active high)
4 BHE polarity 0:Active low 1:Active high
6:5 Reserved
7 RD Polarity 0:Active low 1:Active high
9:8 SYNCO output driver/polarity 0xCC | 0x0151
00:Push-Pull active low 01:Open Drain (active low)

10:Push-Pull active high 11:Open Source (active high)
10 SYNCO/LATCHO configuration

0:LATCHO Input 1:SYNCO Output
11 SYNCO mapped to AL Event Request register 0x0220.2
0:Disabled 1:Enabled
13:12 | SYNC1 output driver/polarity
00:Push-Pull active low 01:Open Drain (active low)

10:Push-Pull active high 11:Open Source (active high)
14 SYNC1/LATCH1 configuration

0:LATCH1 Input 1:SYNC1 Output
15 SYNC1 mapped to AL Event Request register 0x0220.3:
0:Disabled 1:Enabled

Pulse Length of SyncSignals

Address SYNC impulse with multiples of 10ns Length

0x0002 1 word
. L Rest .
bit Description Value Register
15:0 Pulse length of SyncSignals (in Units of 10ns) 0x0064 | 0x0982
0: Acknowledge mode: SyncSignal will be cleared by reading SYNCO/SYNC1 Status register | (1us) -
Note) Usable when 0x0140.10=1 0x0983

Extended PDI Configuration

Address Extended PDI configuration area. Length

0x0003 1 word
. . Rest .
bit Description Value Register
0 Read BUSY delay 0x0000 | 0x0152
0:Normal read BUSY output 1:Delayed read BUSY output -
15:1 Reserved 0x0153
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Configured Station Alias
Address . . Length
0x0004 Alias Address used for node addressing 1 word
bit Description Rest Value | Register
15:0 The use of this alias is activated by Register 0x0000 0X0_012
DL Control Bit 24 (0x0100.24) 0x0013
Checksum
Address | For debug. Length
0x0007 | Can be disabled by checking the checksum with a value of 0x88A4 1 word
bit Description Rest Value | Register
15:0 low byte contains remainder of division of word 0 to word 6 as unsigned number 0x0000 )
divided by the polynomial x*8+x"2+x+1(initial value OxFF)
Vender ID
Address | Vendor ID for our EtherCAT products registered in ETG. Length
0x0008 | CoE Object Index:0x1018 Sub index:0x01 2 words
bit Description Value Register
31:0 Manufacturer’s proper ID: 0x000001B9 )
Vendor ID for Sanyo Denki is 0x000001B9, the same as our CAN open amplifier.
Product Code
Address | Product code for our EtherCAT products: Length
0x000A | CoE Object Index:0x1018 Sub index:0x02 2 words
bit Description Value Register
31:0 Product code is “2” for EtherCAT amplifier. 0x00000002 -
Revision Number
Address | Revision number for the servo amplifier: Length
0x000C | CoE Object Index:0x1018 Sub index:0x03 2 words
bit Description Value Register
31:0 Unsupported Unsupported -
Serial Number
Address | Serial number for servo amplifier: Length
0x000E | CoE Object Index:0x1018 Sub index:0x04 2 words
bit Description Value Register
31:0 Unsupported Unsupported -
Execution Delay
Address Correction factor for line Delay in 100ps to be added if this is the last station Length
0x0010 y P 1 word
bit Description Rest Value | Register
15:0 Unit: 100ps 0x0000 -
Port0 Delay
Address Correction factor for line Delay in 100ps to be added if Master is behind Port 0 Length
0x0011 1 word
bit Description Rest Value | Register
15:0 Unit: 100ps / LSB, Integer 0x0000 -
Port1 Delay
Address . . . . . . Length
Correction factor for line Delay in 100ps to be added if Master is behind Port 1
0x0012 1 word
bit Description Rest Value | Register
15:0 Unit: 100ps / LSB, Integer 0x0000 -
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Bootstrap Receive Mailbox Offset
Address Mailbox offset for forwarding from master to the slave to be used in Bootstrap mode. Length
0x0014 1 word
bit Description Rest Value | Register
15:0 Use from register address 0x1800. 0x1800 -
Bootstrap Receive Mailbox Size
Address Mailbox size for forwarding from master to the slave to be used in Bootstrap mode. Length
0x0015 1 word
bit Description Rest Value | Register
15:0 Size of 0x0200(512byte). 0x0200 -
Bootstrap Send Mailbox Offset
Address Mailbox offset for forwarding from slave to the master to be used in Bootstrap mode. Length
0x0016 1 word
bit Description Rest Value | Register
15:0 Use from register address 0x1C00. 0x1C00 -
Bootstrap Send Mailbox Size
Address Mailbox size for forwarding from slave to the master to be used in Bootstrap mode. Length
0x0017 1 word
bit Description Rest Value | Register
15:0 Size of 0x0200(512byte). 0x0200 -
Standard Receive Mailbox Offset
Address Mailbox offset for forwarding from master to the slave to be used mainly in SMO. Length
0x0018 1 word
bit Description Rest Value | Register
15:0 Use from register address 0x1800 0x1800 -
Standard Receive Mailbox Size
Address . . . S Length
0x0019 Mailbox size for forwarding from master to the slave to be used mainly in SMO. 1 word
bit Description Rest Value | Register
15:0 0x0200(512Byte) in size. 0x0200 -
Standard Send Mailbox Offset
Address . . A Length
0X001A Mailbox offset for forwarding from slave to the master to be used mainly in SM1. 1 word
bit Description Rest Value | Register
15:0 Use from register address 0x1C00 0x1C00 -
Standard Send Mailbox Size
Address . . . S Length
0x001B Mailbox size for forwarding from slave to the master to be used mainly in SM1. 1 word
bit Description Rest Value | Register
15:0 0x0200(512Byte) in size, 0x0200 -
Mailbox Protocol
Address . Length
0x001C Mailbox Protocols Supported 1 word
bit Description Rest Value | Register
0 AoE: ADS over EtherCAT (available at www.beckhoff.com) 0x0004
1 EoE: Ethernet over EtherCAT (tunnelling of Data Link services)
2 CoE: CANopen over EtherCAT (access to SDO)
3 FoE: File Service over EtherCAT -
4 SoE: Servo Profile over EtherCAT
5 VoE: Vender specific protocol
15:6 Reserved
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Port0 Tx Delay

Address . . L Length
0x0020 Correction factor for line delay of Port 0 transmission time. 1 word
bit Description Rest Value | Register
15:0 Unit: 100ps / LSB, Unsigned16 0x0000 -
Port1 Tx Delay
Address . . o Length
0x0021 Correction factor for line delay of Port 1 transmission time 1 word
bit Description Rest Value | Register
15:0 Unit: 100ps / LSB, Unsigned16 0x0000 -
Port0 Rx Delay
Address . . L Length
0x0024 Correction factor for line delay of Port 0 receiving time 1 word
bit Description Rest Value | Register
15:0 Unit: 100ps/ LSB, Unsigned16 0x0000 -
Port1 Rx Delay
Address . . L Length
0x0025 Correction factor for line delay of Port 1 receiving time 1 word
bit Description Rest Value | Register
15:0 Unit: 100ps / LSB, Unsigned16 0x0000 -
Port 0 transfer to the next port
Address Correction factor between PhL reception of Port and 0 PhL transmission to the next port Length
0x0028 1 word
bit Description Rest Value | Register
15:0 Unit: 100ps / LSB, Unsigned16 0x0000 -
Transfer to the next port except Port 0
Address Correction factor between PhL reception of Port and 0 PhL transmission to the next port except Port 0 Length
0x0029 1 word
bit Description Rest Value | Register
15:0 Unit: 100ps / LSB, Integer 0x0000 -
Closed port additional transfer time
Address . . Length
OX002A Additional correction factor between port and BAT WAN port 1 word
bit Description Rest Value | Register
15:0 Unit:100ps / LSB, Integer 0x0000 -
EEPROM Size
Address | _. . . Length
O0x003E | SiZ8 of E2PROM in KBit-1 1 word
bit Description Rest Value | Register
15:0 The EEPROM capacity loaded on this amplifier is 32kbit [32kbit-1:0x1F] 0x001F -
Version
Address Version Length
0x003F 1 word
bit Description Rest Value | Register
15:0 This Version is 1 0x0001 -
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3) Slave Information Interface Categories

1stCategory Header

Address Slave information category Length
0x0040 1 word
bit Description Rest Value | Register
15:0 00(0x00) : NOP No info 0x000A
10(0x0A) : STRING Character string frame for other category
20(0x14) : Data Types Reserved
30(0x1E) : General Summary
40(0x28) : FMMU For FMMU use
Category | 41(0x29) : SyncManager SyncManager setting
Type 42(0x2A) : - Reserved )
43(0x2B) : - Reserved
50(0x32) : TxPDO TxPDO Description
51(0x33) : RxPDO RxPDO Description
60(0x3C) : DC Distributed Clock Description
(OXFFFF) : End Vendor specification protocol

*  STRING category stores all character strings used in other categories. The other categories can be connected to
the index inside the STRING category.

18'Category Word Size

Address " . . \ Length
0x0041 18t Word data size following the address of the 15t category. 1 word
bit Description Rest Value | Register
15:0 Word size Depen_ds on _
setting
1s'Category Data
Address " Length
0x0042; | 1° Category Data 1 word
bit Description Rest Value | Register
15:0 Depends on
1st Category Data getting -
The table below describes the description according to the category type of each category header.
Structure Category String
Parameter Address Data Type Value / Description
nStrings 0x0000 Byte Number of Strings
Str1_len 0x0001 Byte Length String1
Str_1 0x0002 Byte [Str1_Len] | String1 Data
Str2_len 0x0002+8Str1_Len Byte Length String2
Str 2 0x0003+Str1_Len Byte [Str2 Len] | String2 Data
Strn_len 0x000z Byte Length String n
Strn_2 0x000z+1 Byte [Strn_Len] | String n Data
PAD_Byte 0x000y Byte Padding (0x00) if Category length is odd
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Category Summary Configuration
Parameter Address Data Type Value / Description
Groupeldx 0x0000 Unsigned8 | (Vendor Specification) Group information: Shown with character strings
Imgldx 0x0001 Unsigned8 | (Vendor Specification) Image name: Shown with character strings
Oderldex 0x0002 Unsigned8 | (Vendor Specification) Device request number: Shown with character strings
Nameldx 0x0003 Unsigned8 | (Vendor Specification) Device name information: Shown with character strings
Physical layer Port0 | 0x0004 Unsigned2 | O:Ebus
Physical layer Port1 Unsigned2 | 1:100BASE-TX
Physical layer Port2 Unsigned2 | 2:100BASE-FX
Physical layer Port3 Unsigned2
CoE Details 0x0005 | Unsigned8 | bit0: Enable SDO bit3: Enable PDO Configuration
bit1: Enable PDO Information | bit4: Enable Start upload
bit2: Enable PDO Assign bit5: Enable SDO Access complete
FoE Details 0x0006 Unsigned8 | bit0: Enable FoE
EoE Details 0x0007 Unsigned8 | bit0: Enable EoE
SoE Details 0x0008 Unsigned8 | Reserved
DS402Channels 0x0009 Unsigned8 | Reserved
SysmanClass 0x000A | Unsigned8 | Reserved
Flags 0x000B | Unsigned8 | bit0: Enable Safe-OP bit1: Enable without LR/W
CurrentOnEbus 0x000C | Unsigned16 | Ebus Actual current consumption (mA), Negative value is absorption
current
PAD_Byte 0x000B Byte [18] Reserved
FMMU Category Configuration
Parameter Address Data Type Value / Description
0x0000 Byte 1:FMMUO is for Output 2:FMMUQO is for Input
3:FMMUOQ is for SyncManagerStatus (Read Mailbox)
0x0001 Byte 1:FMMU1 Output 2:FMMU1 is for Input
3:FMMU1 is for SyncManagerStatus (Read Mailbox)
0x0007 Byte 1:FMMU7 Output 2:FMMUY is for Input
3:FMMUY is for SyncManagerStatus (Read Mailbox)

SyncManager Category Configuration (each element)
Parameter Address | Data Type Value / Description
Physical Start Address | 0x0000 Word Origin point of data (Refer to physical start address of SM)
Length 0x0002 Word
Control Register 0x0004 Byte Operation mode definition (Refer to control register of SM)
Status Register 0x0005 Byte Don’t care
Activate 0x0006 Byte Enable SyncManager
PDI CTRL 0x0007 Byte Don't care
RXPDO & TXPDO Category Configuration (each element)
Parameter Address | Data Type Value / Description
PDO Index 0x0000 Word RxPDO : 0x1600 - 0x1603, 0x1700 - 0x1703
TxPDO : 0x1A00 - 0x1A00, 0x1b00 - 0x1B03
nEntry 0x0002 Byte Entry number
SyncM 0x0003 Byte SyncManager Association
0x02 : Associate to SM2, 0x03 : Associate to SM3
OxFF  : No association
Synchronization 0x0004 Byte Standard value for DC Sync
Nameldx 0x0005 Byte Object name: Character String Index
Flags 0x0006 Word Reserved
Entry Index 0x0008 Word Entry Index
Subindex 0x000A Byte Sublndex
Entry Name Idx 0x000B Byte Entry name: Character String Index
Data Type 0x000C Byte Entry data type
bitLen 0x000D Byte Entry bit length
Flags 0x000E Word Reserved
Next Entry 0x0010 8Byte Next entry....continue to each element
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7. Object Dictionary Object

71 Object Dictionary
1) Structure of Object Dictionary

Each object is addressed using a 16-bit index displaying 4 digits hexadecimal, assigned to each group in the object
dictionary. Structure of the Object Dictionary of CoE (CANopen over EtherCAT) comply with CiA draft standard proposal
402 is shown as below.

Structure of Object Dictionary

Index (Hex) Meaning
0x0000-0x0FFF Data Types Description
0x1000-0x1FFF CoE Communication objects
0x2000-0x5FFF Manufacturer Specific
0x6000-0x9FFF Profile specific
0xA000-0xFFFF Reserved

2) Object Code Defintion

Object code definition entries are organized as follows.

Object Dictionary Object Definitions

OCbJeCt Object Name Comments

ode

0x0000 NULL A dictionary entry with no data fields

0x0002 DOMAIN Large variable amount of data e.g. executable program code.

0x0005 DEFTYPE Denotes a type definition such as Boolean, Unsigned16, float and so on.

0x0006 DEFSTRUCT | Defines a new record type e.g. the PDO mapping structure at 21st.

0x0007 VARIABLE A single value such as Unsigned8,Boolean,float,Integer16,and visible
string etc.

0x0008 ARRAY A multiple data field object where each data field is a simple variable of
the SAME basic data type e.g. array of UNSIGNED16 etc. Sub-index O is
of UNSIGNEDS and therefore not part of the ARRAY data.

0x0009 RECORD A multiple data field object where each data fields may be any
combination of simple variables. Sub-index 0 is of UNSIGNEDS8 and
therefore not part of the RECORD data.

3) Access Types

The Attribute column defines the access rights for a particular object.
Means of access are access to attribute data objects, and also direction of access is indicated from Master

to Slave.
Access Attributes for Data Objects
Attribute Description
Rw, RW, rw, Read and write access
Wo, WO, wo Write only access
Ro, RO, ro Read only access
Const, CONST Read only access, value is constant
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4) Data Type Area

Data type Indicates the data type index of the object contained in Object Dictionary.

Standard data type is assigned to the index:0x0001-0x001F, and the data type of the special definition is to the

index:0x0020 - 0x07FF. Object Dictionary area indicates the data type.

Object Dictionary of Data Type
Index Object Name Index Object Name
0x0001 DEFTYPE BOOLEAN 0x0026 - Reserved
0x0002 DEFTYPE INTEGERS 0x0027 DEFTYPE PDOCOMPAR
0x0003 DEFTYPE INTEGER16 0x0028 DEFTYPE ENUM
0x0004 DEFTYPE INTEGER32 0x0029 DEFSTRUCT | SYNC_PAR
0x0005 DEFTYPE UNSIGNED8 0x002A DEFTYPE RECORD
0x0006 DEFTYPE UNSIGNED16 0x002B DEFTYPE BACKUP
0x0007 DEFTYPE UNSIGNED32 0x002C DEFTYPE MDP
0x0008 DEFTYPE FLOAT32(REAL32) 0x002D-02F - Reserved
0x0009 DEFTYPE VISIBLE_STRING 0x0030 DEFTYPE BIT1
0x000A DEFTYPE OCTET_STRING 0x0031 DEFTYPE BIT2
0x000B DEFTYPE UNICODE_STRING 0x0032 DEFTYPE BIT3
0x000C DEFTYPE TIME_OF_DAY 0x0033 DEFTYPE BIT4
0x000D DEFTYPE TIME_DIFFERENCE 0x0034 DEFTYPE BIT5
0x000E - Reserved 0x0035 DEFTYPE BIT6
0x000F DEFTYPE DOMAIN 0x0036 DEFTYPE BIT7
0x0010 DEFTYPE INTEGER24 0x0037 DEFTYPE BIT8
0x0011 DEFTYPE REAL64 0x0038-03F - Reserved
0x0012 DEFTYPE INTEGER40 0x0040-05F DEFSTRUCT | Manufacturer Specific Complex Data Type
0x0013 DEFTYPE INTEGER48 0x0060-07F DEFTYPE Device Profile 0 Specific Standard Data Types
0x0014 DEFTYPE INTEGER56 0x0080-09F | DEFSTRUCT | Device Profile 0 Specific Complex Data Types
0x0015 DEFTYPE INTEGER64 0x00A0-0BF DEFTYPE Device Profile 1 Specific Standard Data Types
0x0016 DEFTYPE UNSIGNED24 0x00C0-0DF | DEFSTRUCT | Device Profile 1 Specific Complex Data Types
0x0017 - Reserved 0x00E0-OFF DEFTYPE Device Profile 2 Specific Standard Data Types
0x0018 DEFTYPE UNSIGNED40 0x0100-11F DEFSTRUCT | Device Profile 2 Specific Complex Data Types
0x0019 DEFTYPE UNSIGNED48 0x0120-13F DEFTYPE Device Profile 3 Specific Standard Data Types
0x001A DEFTYPE UNSIGNED56 0x0140-15F DEFSTRUCT | Device Profile 3 Specific Complex Data Types
0x001B DEFTYPE UNSIGNED64 0x0160-17F DEFTYPE Device Profile 4 Specific Standard Data Types
0x001C DEFTYPE SAFETY 0x0180-19F DEFSTRUCT | Device Profile 4 Specific Complex Data Types
0x001D-1F - Reserved 0x01A0-1BF DEFTYPE Device Profile 5 Specific Standard Data Types

0x0020 - Reserved 0x01C0-1DF | DEFSTRUCT | Device Profile 5 Specific Complex Data Types
0x0021 DEFSTRUCT | PDO_MAPPING 0x01EO-1FF | DEFSTRUCT | Device Profile 6 Specific Standard Data Types
0x0022 - Reserved 0x0200-21F DEFSTRUCT | Device Profile 6 Specific Complex Data Types
0x0023 DEFSTRUCT | IDENTITY 0x0320-23F DEFTYPE Device Profile 7 Specific Standard Data Types
0x0024 - Reserved 0x0440-25F DEFSTRUCT | Device Profile 7 Specific Complex Data Types
0x0025 DEFSTRUCT | COMMAND_PAR 0x0260-7FF - Reserved

Also, the Enumerated data type areas are assigned to reserved Index 0x0800 - OxOFFF.
Each of objects is defined as one of two types of data:
Designates number of bits reserved exclusively (ex. BIT3 or UNSIGNED 16) and integer values (UNSIGNED 32), they are

shown strings.

Definition of the Enumerated data type

Sub-Index | Description Data type Access PDQ Values
type mapping
0x00 Number of UNSIGNEDS RO No the Tur’nber of the enumerated data
entry type “N
. 0: Even number data
- Padding | UNSIGNEDS - - (adding byte allocated for 8 bit)
0x01 Enum 1 OCTET STRING RO No VISIBLE STRING of the enumerated
data type
0xN Enum N OCTET STRING RO No Integer values of UNSIGNED 32
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Object

7.2

CoE Communication Area

The followings are shown CoE communication object list, Object type, Data length, Access (Dir), PDO Mapping, and parameter
effective timing (updating). The shapes in the Update column stand for effective timing; #=immediately, $=ESM (EtherCAT State
Machine) change required, &=control-power-source re-input.

Communication Area (No.1)

Index Sub- Object Name Datalength |  Dir PDO | j5date | NVRAM
ndex Type Mapping
0x1000 0x00 VAR Device Type Unsigned32 RO No - -
0x1001 0x00 VAR Error Rsister Unsigned8 RO Possible - -
0x1008 0x00 VAR Device Name of Manufacturer VisibleString RO No - -
0x1009 0x00 VAR Hardware Version of Manufacturer VisibleString RO No - -
0x100A 0x00 VAR Software Version of Manufacturer VisibleString RO No - -
- ARRAY | Store Parameters - - - - -
0x1010 0x00 - Number of entry Unsigned8 RO No - -
0x01 - Save all parameters Unsigned32 RW No # -
- RECORD | Identity Object - - - - -
0x00 - Number of Entry Unsigned8 RO No - -
0x1018 0x01 - Vender ID Uns!gned32 RO No - -
0x02 - Product Code Unsigned32 RO No - -
0x03 - Revision Number Unsigned32 RO No - -
0x04 - Serial Number Unsigned32 RO No - -
- ARRAY | Backup parameters - - - - -
0x10F0 0x00 - Number of entry Unsigned8 RO No - -
0x01 - Checksum Unsigned32 RO No - Yes
- RECORD | RxPDO Parameter - - - - -
0x00 - Number of Entry Unsigned8 RO No - -
0x1400-0x1403 | 0x01-0x05 - Reserved Unsigned32 RW No R -
0x06 - RxPDO exception PDO Octet-String RW No $ -
0x1500-0x1503 0x07 - RxPDO State BOOLEAN RO Possible - -
0x08 - RxPDO Control BOOLEAN RwW Possible # -
0x09 - RxPDO Toggle BOOLEAN RwW Possible # -
0x1600-0x1603 - RECORD | 1%to 4™",257" to 260" Reception PDO Mapping |PDO Mapping - - - -
0x00 - Number of Entry to RxPDO Unsigned8 RW No $ -
Object mapped in the 1% .
0x1700-0x1703 |  0x01-n - Ob}ect mazge 4 in the noth Unsigned32 | RW No $ -
- RECORD | TxPDO Parameter - - - - -
0x00 - Number of Entry Unsigned8 RO No - -
0x1800-0x1803 | 0x01-0x05 - Reserved Unsigned32 RW No $ -
0x06 - TxPDO exception PDO Octet-String RW No $ -
0x1900-0x1903 0x07 - TxPDO State BOOLEAN RO Possible - -
0x08 - Reserved BOOLEAN - - - -
0x09 - TxPDO Toggle BOOLEAN RO Possible - -
- RECORD | 1%t to 512" Reception PDO Mapping PDO Mapping - - - -
0x1A00-0x1B03 0x00 - (N)Léggterrnc;fpiz’g);;?mzxi?o Unsigned8 RW No $ -
0x01-n - Object mapped in the n-th Unsigned32 RW No $ -
- ARRAY | SM(Sync Manager) Communication Type - - - - -
0x00 - Number of Entry Unsigned8 RO No - -
0x1C00 Communication Type of SMO .
0x01-0x08 - Communication Type of SM7 Unsigned8 RO No $ -
- ARRAY | PDO Assignment of SM 0 to SM1 — - — - -
Ox1C10-0x1C11 5,50 — No. of Objects PDO assigned Unsigneds | RW(RO) | No 5 -
- ARRAY | PDO Assignment of SM 2 to SM3 - - — - -
0x1C12-0x1C13 0x00 — No. of Objects PDO assigned Unsigned8 | RW(RO) No $ -
0x01-0x07 - Index of Objects PDO assigned Unsigned16 RW No R -
- RECORD | SM 2 to SM3 Synchronization - - - - -
0x00 - Number of Synchronous Parameter Unsigned8 RO No - -
0x01 - Synchronous Type Unsigned16 RW No Yes
0x02 - Cycle Time Unsigned32 | RW(RO) No - Yes
0x03 - Shift Time Unsigned32 RO No - -
0x04 - Synchronous Type Support Unsigned16 RO No - -
0x05 - Minimum Cycle Time Unsigned32 RO No - -
0x06 - Calculate and Copy Time Unsigned32 RO No - -
0x07 - Reserved - - - - -
0x1C32-0x1C33 0, 08 - Get Cycle Time Unsigned16 | RW No - -
0x09 - Delay Time Unsigned32 RO No - -
0x0A - Sync0 Cycle Time Unsigned32 | RW(RO) No - -
0x0B - Cycle Time Too Small Unsigned16 RO No - -
0x0C - SM-Event Missed Unsigned16 RO No - -
0x0D - Shift Time Too Short Unsigned16 RO No - -
0x0E - RxPDO Toggle Failed Unsigned16 RO No - -
O0xOF-Ox1F Reserved - - - - -
0x20 - Sync Error BOOL RO Possible - -

v/ The index which does not appear in the list among 0x1000 to Ox1FFF is Reserved.
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Object

1) Parameter Details of Object Group from 0x1000

0x1000:Device Type

Index 0x1000 [ Indicates type and profile function of device Object Code VAR
Sub-ldx Name Data Type Access PDO Value
0x00 Device Type [DEVICE] Unsigned32 RO Possible 0x00020192
Displays device type for EtherCAT servo drive.
MSB LSB
[ ModeBit | Type | Number of Device Profile |
31 24 23 16 15 0
0x0192 Device Profile(DS402d)
0x02 Servo Drive
0x00 Manufacturer Definition
(Standard Specification)
0x1001:Error Register
Indicates error state of slave. .
Index 0x1001 Refer to (Error Field Definition) for the details of error. Object Code VAR
Sub-ldx Name/Description Data Type Access PDO Initial Value
0x00 Error Register [ERRREG] Unsigned8 RO Possible 0x00
Bit7:Maker Definition Error Bit3:Temperature Error
Bit6:Reserved Bit2:Voltage Error
Bit5:Device Profile Definition Error Bit1:Current Error
Bit4:Communication Error Bit0:Generic error
0x1008:Device Name
Index 0x1008 | Indicates product device name. Object Code VAR
Sub-ldx Name/Description Data Type Access PDO Value
0x00 Device Name [DEVICE] Visible String RO No Character String
Product Device Name (ASCII Code) (Unsigned32) (-)
RS2 A 0 1 A 2 H A 5
v Refer to secton 1.4, Servo amplifier model number, for model number structure details.
0x1009:Hardware Version
Index 0x1009 | Indicates product hardware version. Object Code VAR
Sub-ldx Name/Description Data Type Access PDO Value
0x00 Hardware Version [HARDVER] Visible String RO No Character String
Hardware Version of Device (Unsigned32) (-)
0x100A:Software Version
Index 0x100A | Indicates product software version. Object Code VAR
Sub-ldx Name/Description Data Type Access PDO Value
0x00 Software Version [SOFTVER] Visible String RO No Character String
Software Version of Device (Unsigned32) (-)
8 2 0 0 0 2 7 2 0

L

Byte10, 11:Date of firmware compiled
1:1st, 2:2nd 30:30th, 31:31th

Byte 9:Month of firmware compiled
1:Jan., 2:Feb. * A:Oct., B:Nov., C:Dec.

Byte 8: Year of firmware compiled

2:in 2012 A:in 2020 F:in 2025

Byte 6:Manufacturer specific profile revision

SANYO DENKI-conroled number: “0,1+++9, A---Y, 2"

Byte 3, 4: Amplifier revision

1: Revision “B” 2: Revision "C”"---

Byte1,2: Series name
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0x1010:Store Parameters
Index 0x1010 | Store current amplifier parameters to non-volatile memory Object Code ARRAY
Sub-ldx Name/Description Data Type Access PDO Initial value
0x00 Number of Entry Unsigned8 RO No 0x01
0x01 Store all parameters [PARASAVE] Unsigned32 RO No 0x0000 0001

Store all reservable parameters in a lump

“sub-index 1”. The signature is “save”
&Write-access Sequence

&Read-access Sequence

1) Master writes "0x65 76 61 73" (ASCll:s:73, a:61, v:76, €:65) in “Sub-index 01.”
2) Slave stores storable parameters in EEPROM’ of CPU performing servo control when received correct signs.
* Slave information connected to ASIC is not the stored EEPROM.
3) Slave responds by SDO sending (download-initiating response) after normal storage completion.
If failed to store, slave responds via SDO abort transfer servis (abort code: 0606 0000h).
If incorrect sign was written, slave responds via SDO abort transfer servis (abort code: 0800 0020h).

Slave provides information on parameter storing function in the following formats.

In order to avoid storage of parameters by misstate, storage is only executed when a specific signature is written to the

Bit Value Description
31-2: Reserved 0 Reserved
1: Auto 0 Slave does not store parameters on an autonomous basis.
0: Cmd 1 Slave stores parameters when commanded via the above write -access.

v If NVRAM is Yes at each area of object list , paramaters will be store by this command.

0x10F0:Back up parameter

Index 0x10F0 | Checksum value of XML parameter file Object Code RECORD
Sub-Idx Number of Entry Data Type Access PDO Value
0x00 Number of Entry Unsigned8 RO No 0x01
0x01 Check Sum [FoEChecksum] Unsigned32 RO No -
Indicate checksum value of XML parameter file.
When saved parameter or download XML parameter file by
FoE.
0x1018:1dentity Object
Index 0x1018 | Indicates information of salve device. Object Code RECORD
Sub-ldx Name/Description Data Type Access PDO Value
0x00 Number of Entry Unsigned8 RO No 0x04
0x01 Vender ID [VENDOR] Unsigned32 RO Possible 0x0000 01B9
Vender ID registered in ETG
0x02 Product Code [PRODUCT] Unsigned32 RO No 0x00000006
Product Code of Production
0x03 Revision No. [AMPREV] Unsigned32 RO No (-)
Revision Number of Product (Not used: fixed value 0)
0x04 Serial No. [SERIAL] Unsigned32 RO No (-)
Serial Number of Product (Not used: fixed value 3)

1) Synchronous Setup

The features of time and diagnostic function are described by object 0x1C32, 0x1C33, 0x1C02, 0x1400-0x15FF, and

0x1800-0x19FF in the supported synchronous mode.
The supported synchronous mode is described by the portion in OP mode of device description.
The PDO parameter includes the information on PDO and a PDO mapping object (0x1600-0x17FF and 0x1A00-Ox1BFF) is related

with PDO parameter object (0x1400-0x15FF, 0x1800-0x19FF), respectively.

Sub-Index 1 to 5 of the PDO parameter object is reserved in order to maintain compatibility with CANopen.
0x1400-0x1403,1500-1503:RxPDO Parameter 1 to 4,257 - 260 (rxpdo)

0x1400-0x1403 The receiving PDO parameters 1 to 4, 257 to 260 show rxpdo .
Index 0x1500-0x1503 setup and sta?te of rxgdo 1 to 4, 257 to 260 corresponded. i Object Code RECORD
Sub-ldx Name/Description Data Type Access PDO (Ini:i?aa}rl?aeiue)
0x00 Number of Entry Unsigned8 Ro No 0x09
0x01 Not supported COB-ID RxPDO1(-512) Unsigned32 RW No -
0x02 Not supported : Transmission Type Unsigned8 RW No -
0x03 Not supported Inhibit Time Unsigned16 RW No -
0x04 Reserved Unsigned8 RO No -
0x05 Not supported Event Timer Unsigned16 RW No -
0x06 Not supported RxPDO Exclude PDO Octet-String RW No -
Includes the index of object mapping RxPDO which was not able to assign in this RxPDO.
0x07 Not supported RxPDO State BOOLEAN RO | Possible -
When output data of this RxPDO were not arranged to hardware, slave sets it to TRUE =1.
0x08 Not supported RxPDO Control | BOOLEAN RW | Possible -
When output of this RxPDO does not have an effective value, master sets it to TRUE =1.
0x09 Not supported RxPDO Toggle | BOOLEAN RW | Possible -
Toggles every update of supporting RxPDO to be written by master.
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2)

PDO Mapping

Can always optimize because PDO setting is able to change transfer data between the master and slave freely in the EtheCAT
CoE profile.

The change of the RxPDO mapping uses reception of PDO mapping parameter (0x1600 - 0x1603, 0x1700 - 0x1703) with the
R-ADVANCED EtherCAT amplifier, and the TxPDO mapping parameter uses transmission of PDO mapping parameter (0x1A00
- 0x1A03, 0x1B00 - 0x1B03).
For mapping, set Index of PDO, Sub-Index, and data length (bit length) to transmit.
Data length must agree with the one in the object dictionary.

Perform mapping in the following procedures.

1.
2.
3.

Once clear the number of the objects (Set the sub-index to 0.) for mapping to zero.

Write in setup sequentially from the object (sub-index 1) assigned to the head.
Write in the number of objects assigned to the number of the objects to map (sub-index 0).

B Restrictions on PDO-mapping

+ BOOLEAN-type object is mappable from the 16-bit-boundary to the next 16-bit-data-field continuously.
- Byte object (8-bit), Half-word object (16-bit), word object (32-bit) are mappable by starting from the

boundary of 8-bit, and also can be reached to either A-boundary or B-boundary

+ In the case shown below requires that address must start from boundary of 8-bit or 16-bit.
[The case of mapping for Byte object after BOOLEAN-type object]
Fill blank bits by using Padding object (OD:0x0000 SI:0) to reach boundary of 8-bit or 16-bit.

+ The number of objects which can be mapped, are 20 objects for RxPDO and TxPDO respectively.

If mapping is done exceeding the limit, a malfunction may occur.

0x1600 - 0x1603 and 0x1700 - 0x1703 are entry of the RxPDO mapping object dictionary.

0x1600:Reception PDO Mapping 1

Index 0x1600 | Reception PDO Mapping 1 Object Code RECORD
Sub-ldx Name/Description Data Type Access PDO (Ini:i?;r{?aelue)
0x00 Number of Entry : Number of RxPDO1 Object Unsigned8 RW No 0x00 to Ox1F
0x01 Entry 1 Unsigned32 RW No 0x60400010
Object Mapped in the 1st - RxPDO1
0x02 Entry 2 - Entry-n Unsigned32 RW No 0x00000000
- Object Mapped in the 2nd to n of - RxPDO1 -
n *“n” is up to 0x1F in maximum. OxFFFFFFFF
0x1601 - 0x1603,0x1700 - 0x1703:RxPDO Mapping 2 - 4,257 - 260(RxPDO x)
Index O otons | Reception PDO Mapping 2 - 4,257 - 260 Object Code RECORD
Sub-ldx Name/Description Data Type Access PDO (Ini:i?aa}r{?a?ue)
0x00 Number of Entry : “n” Number of RxPDOx Object Unsigned8 RW No 0x00 to Ox1F
0x01 Entry 1 - Entry n Unsigned32 RW No 0x00000000
- Object Mapped in the 1st to n of — RxPDOx -
n OxFFFFFFFF
0x1800-0x1803,0x1900-0x1903: TxPDO Parameter 1 - 4,257 - 260(TxPDO)
0x1800-0x1803 The transmitting PDO parameters 1 - 4 and 257 - 260 show
Index 0 TxPDO setup and state of RxPDO 1 — 4 and 257 - 260 Object Code RECORD
x1900-0x1903
corresponded.
Sub-ldx Name/Description Data Type Access PDO .Range
(Initial Value)
0x00 Number of Entry Unsigned8 RO No 0x09
0x01 Not supported : COB-ID RxPDO1(-512) Unsigned32 RW No 0x0000 0000
0x02 Not supported : Transmission Type Unsigned8 RW No -
0x03 Reserved Unsigned16 RW No -
0x04 Reserved Unsigned8 RO No -
0x05 Reserved Unsigned16 RW No -
0x06 Not supported : TxPDO exception PDO Octet-String RW No
Includes the index of object mapping TXPDO which was not able to assign in this RxPDO.
0x07 Not supported : TxPDO State BOOLEAN RO Possible -
When output data of this TxPDO were not arranged to hardware, slave sets it to TRUE =1.
0x08 Reserved BOOLEAN RO No -
0x09 Not supported : TxPDO Toggle BOOLEAN RO Possible -

Toggles every update of supporting TxPDO to be written by master.

0x1A00 - 0x1A03 and 0x1B00 - 0x1B03 are entry of the TxPDO mapping object dictionary.
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0x1A00: TXxPDO Mapping 1(TxPDO 1)

Index 0x1A00 [ Transmission PDO Mapping 1 Object Code RECORD
L Range
Sub-ldx Name/Description Data Type Access PDO (Initial Value)
0x00 Number of Entry : Number of TXPDO1 Object Unsigned8 RW No 0x00 - Ox1F
0x01 Entry 1 Unsigned32 RW No 0x60410010
Object Mapped in the 1st to TXPDO1
0x02 Entry 2 - Entry n Unsigned32 RW No 0x00000000
- Object Mapped in the 2nd to n of - TXPDO1 -
n *“n” is up to 0x1F in maximum. OxFFFFFFFF
0x1A01-0x1A03,0x1B00-0x1B03: TxPDO Mapping 2-4,257-260(TxPDO x)
0x1A01-0x1A03 . . .
Index 0x1B00-0x1B03 Transmission PDO Mapping 4,257 - 260 Object Code RECORD
e Range
Sub-ldx Name/Description Data Type Access PDO (Initial Value)
0x00 Number of Entry : “n” Number of TXPDOx Object Unsigned8 RW No 0x00 - Ox1F
0x01 Entry 1 - Entry n Unsigned32 RW No 0x00000000
- Object Mapped in the 1st to n of —=TxPDOx -
n * “n” is to Ox1F in maximum. OxFFFFFFFF
0x1C00:SM (Sync Manager) Communication Type
Index 0x1C00 [ Indicates Sync Manager communication type. Object Code ARRAY
- Range
Sub-ldx Name Description Data Type | Access | PDO (Initial Value)
0x00 Number of Entry :SM number of channels to be used Unsigned8 RO No 0x08
0x01 Communication Type SMO  1:Mailbox Reception(from master to slave)| Unsigned8 RO No 0x01
0x02 Communication Type SM1  2:Mailbox Transmission Unsigned8 RO No 0x02
(from slave to master)
0x03 Communication Type SM2  3:PD Output (from master to slave) Unsigned8 RO No 0x03
0x04 Communication Type SM3  4:PD Input (from slave to master) Unsigned8 RO No 0x04
0x05 Communication Type SM4  0:Not used Unsigned8 RO No 0x00
- 1:Mailbox Reception
0x08 Communication Type SM7  2:Mailbox Transmission
3:PD Output
4:PD Input
SM (Sync Manager) PDO Assignment
0x1C10:SM Channel O(Mailbox Receive)
Index 0x1C10 [ Indicates the number of the object assigned to SMO as PDO. Object Code ARRAY
Sub-ldx Description Data Type Access PDO Value
0x00 Number assigned by PDO Unsigned8 RO No 0x00
0x1C11:SM Channel 1(Mailbox Send)
Index 0x1C11 | Indicates the number of the object assigned to SM1 as PDO. Object Code ARRAY
Sub-ldx Description Data Type Access PDO Value
0x00 Number assigned by PDO Unsigned8 RO No 0x00
0x1C12:SM Channel 2(Process Data Output)
Index 0x1C12 [ Indicates the object assigned to SM2 as PDO. Object Code | ARRAY
Sub-ldx Description Data Type Access PDO Range
0x00 n [ several ] number of object assigned to RxPDO Unsigned8 RW No 0x00 to 0x04
0x01 Index of the PDO object assigned to RxPDO Unsigned16 RW No 0x1600:RxPDO 1
n 0x1603:RxPDO 4
0x1700:RxPDO257
0x1703:RxPDO260
0x1C13:SM Channel 3(Process Data Input)
Index 0x1C13 | Indicates the object assigned to SM3 as PDO. Object Code | ARRAY
Sub-ldx Description Data Type Access PDO Range
0x00 n [ several ] number of object assigned to TxPDO Unsigned8 RW No 0x00 to 0x04
0x01 Index of the PDO object assigned to TxPDO Unsigned16 RW No 0x1A00:TxPDO 1
n Ox1A03:TXPDO 4
0x1B00:TxPDO257
0x1B03:TxPDO260
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0x1C32:SM2 Synchronization (Output Sync Manager Parameter)

Index 0x1C32 [ SM2 synchronization setup Object Code RECORD
Sub-ldx Name/Description Data Type Access PDO Range
0x00 Number of synchronization parameter Unsigned8 RO No 0x20
0x01 Synchronization Type [SM2TYP] Unsigned16 RW No 0x0002
Sets up synchronous mode. Setting Range 0x0000-0x0003

0x00:Not Synchronized (Free Run)

0x01:Reserved

0x02:DC SyncO SYNCO0 Event Synchronization (Synchronized with SYNCO Hardware Signal)
0x03:DC Sync1 SYNCH1 Event Synchronization (Synchronized with SYNC1 Hardware Signal)

v Must set this from controller at communication configuration.

0x02 Cycle Time : Unit(ns) [SM2SYC] Unsigned32 RW No 0x0007A120
Sets up communication cycle between master and slave. (500ps)
. - Y et
Set \_/alue. When T (ns) =125000x2" (ns),it is in the range Setting Range OX0001E848 - 0x00F42400
of Y=1t07
(0.125 to 16ms)
Free Run (Synchronization Type=0x0) : Local Timer Event Cycle of Slave

DC SYNCO  (Synchronization Type=0x02) : SYNCO Cycle Time (0x09A0 - 0x09A3)
DC SYNC1 (Synchronization Type=0x03) : SYNCO Cycle Time (0x09A0 - 0x09A3)

Possible Setting Value:T s

125us  :0x0001E848 250us  :0x0003D090 500us  :0x0007A120
1ms :0x000F4240 2ms :0x001E8480 4ms :0x003D0900
8ms :0x007A1200 16ms :0x00F42400

* Error is returned when the value is set except the value that can be set as above.
* Synchronizes with Interpolation time period (0x60C2)
by the setting of Special Function Selection (0x20F7).
0x03 Shift Time : Unit (ns) | Unsigned32 RO No 0x0

Time between Hardware Output Effective Operation and Related Event

0x04 Synchronization Type Supported Unsigned16 RO No 0x0005
MSB LSB
[ Res. [ Dyna [ Res. [ Shift | DC | Sync | Free |
15 14 13-7 6 5 4 3 2 1 0

L Bit0 : FreeRun Mode Support
0:Un-supported 1:FreeRun Mode Support

Bit1 : SyncManager Synchronous Support
0:Un-supported 1:SyncManager 2 Event Sync Support

Bit4-2 : DC Type Support
000 : Un-supported
001 :DC SYNCO Event Sync Support
010 : DC SYNCO Event Sync Support
100 : Synchronization by Slave Application Cycle

Bit6-5 : Output Shift Support
00 : Un-supported
01 : Shift Support to Local Timer
11 : Shift Support to SYNC1

bit13-7 : Reserved

bit14 : Not supported : Dinamic Cycle Time

The time displayed on 0x1C32 is variable since it depends on the system structure. Therefore, in order to make a
precise measurement, to read the online value of 0x1C32 instead of the device description value measured by the
master will be more accurate than that. Therefore, the slave supports measuring Cycle time in OP state. Writing "1"
in 0x1C32:08 makes Cycle time measuring start. At the time of setting this bit, the default value during the time
measured in "Minimum Cycle Time", "Calc and Copy Time" and "Delay Time" will be "0" . And also, the default value

is set in "INIT" and "Pre-OP" state.

bit15 : Reserved
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Sub-ldx Name/Description Data Type Access PDO Range
. ) . . 0x0001E848
0x05 Minimum Cycle Time : Unit(ns) Unsigned32 RO No (125us)
The minimum cycle time is supported by slave. (Maximum time of local cycle)
Copy and Operation Time (Calc and Copy Time) Unit (ns) Unsigned32 RO No Ox(%()zog:j:)ﬂ
0x08 Time required of micro controller in order to copy process data to local memory from SyncManager. Operation is
processed, if required before data's transmitting to process.
0x07 Reserved - - - -
0x08 Get Cycle Time Unsigned16 RW No -
0:Stops local cycle time measurement.
1:Starts local cycle time measurement.
v Measurement value is reset when written into again.
) . 0x00007530
Delay Time Unsigned32 RO No (30us)
0x09 It is time during trigger reception of SYNCO or SYNC1 event to be effective in order to do output drive of the value by
the hardware delay time of slave,
v/ Only the synchronous type 0x02, or DC SYNCO0/1 of 0x03
0x0A Not supported Sync0 Cycle Time | Unsigned32 | RW [ No | -
When SYNCO fixed cycle time is required of application, it is the time between two SyncO signals.
v/ Synchronous Time = Only DC SYNCO of 0x03, and local cycle control
0x0B Cycle Time Too Small ‘ Unsigned16 | RO | No ‘ -
This error counter is incremented when cycle time is too short as local cycle cannot be completed or input data cannot
prepare by the next SM event.
0x0C SM-Event Missed | Unsignedi6 | RO [ No | -
This error counter is incremented when application demands SM event and cannot receive it. As a result, data may be
unable to be copied any more.
0x0D Shift Time Too Short | Unsignedi6 | RO [ No | -
This error counter is incremented when the time interval of SYNCO trigger and an output is too short, by the fact that
shift time or SYNC1 cycle time is too short.
0x0E RxPDO Toggle Failed [ Unsignedi6 | RO [ No | -
This error counter is incremented when slave supports a RxPDO toggle and then new RxPDO data cannot be received
from a master. (When RxPDO toggle is set to TRUE.)
O0x0OF:0x1F Reserved - - - -
0x20 Not supported Sync Error BOOL RO
TxPDO mapping is possible at the time of SM-Event Missed or Shift Time Too Short Counter support.
0: Not Sync. Error or unsupported Sync.Error
1: Sync. Error
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0x1C33:SM3 Synchronization (Input SyncManager Parameter)
Index 0x1C33 | SM3 Synchronization Object Code RECORD
Sub-ldx Name/Description Data Type Access PDO Initial Value
0x00 Number of Synchronization Parameter Unsigned8 RO No 0x20
0x01 Synchronization Type [SM3TYP] Unsigned16 RW No 0x0002
Setting Range 0x00, 0x02, 0x03
0x00:Not synchronized (Free Run)
0x01:Reserved
0x02:DC SyncO SYNCO Event Synchronization (Synchronized with SYNCO Hardware Signal)
0x03:DC Sync1 SYNC1 Event Synchronization (Synchronized with SYNC1 Hardware Signal)
0x04 - 0x21:Reserved
v Must set this from controller at communication configuration.
0x02 Cycle Time : Unit (ns) [SM3CYC] Unsigned32 RO No 0x0007A120
(500ps)
Free Run (Synchronous Type=0x00) : Local Timer Event Cycle of Slave
DC SYNCO _ (Synchronous Type=0x02)  : SYNCO Cycle Time (0x09A0 - 0x09A3)
DC SYNC1 (Synchronous Type=0x03) : SYNCO Cycle Time (0x09A0 - 0x09A3)
v’ The value shall be the same as Index:0x1C32,Sub-index2.
0x03 Shift Time : Unit(ns) [ Unsigned3’2 | RO [ No 0x0
Time between Input Latch Operation from Hardware and Related Operation
v/ The value shall be the same as Index:0x1C32,Sub-index2.
0x04 Synchronous Type Support Unsigned16 Ro No 0x4007
MSB LSB
[ Res. [ Dyna [ Res. [ Shift | DC | Sync | Free |
15 14 13..7 6 5 4 3 2 1 0
L Bit0 : FreeRun Mode Support
0:Un-supported 1:FreeRun Mode Support
Bit1 : SyncManager Sync. Support
0:Un-supported 1:SyncManager 2 Event Sync. Support
Bit4-2 : DC Type Support
000 : Un-supported
001 :DC SYNCO Event Sync Support
010 : DC SYNCO Event Sync Support
100 : Synchronization by Slave Application Cycle
Bit6-5 : Output Shift Support
00 : Un-supported
01 : Shift Support to Local Timer
11 : Shift Support to SYNC1
Bit13-7 : Reserved
Bit14  : Dinamic Cycle Time(Refer to 0x1C32,0x08)
Bit15  : Reserved
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Sub-ldx Name/Description Data Type |Access | PDO Range
0x05 Minimum Cycle Time : Unit (ns) Unsigned32 RO No 0x0001E848
(125ps)
The minimum cycle time is supported by slave. (Maximum time of local cycle)
v The value shall be the same as Index:0x1C32,Sub-index5.
0x06 Copy and Operation Time (Calc and Copy Time) Unit (ns) Unsigned32 RO No 0x0001E848
(125ps)
Time required from Input Latch through minimum cycle time.
0x07 Reserved - - - -
0x08 Get Cycle Time Unsigned16 RW No -
0:Stops local cycle time measurement.
1:Starts local cycle time measurement.
v'Measurement value is reset when written into again.
0x09 Delay Time Unsigned32 RO No -
Hardware delay time of a slave, period from trigger reception of SYNCO or SYNC1 event until latching input
value.
v Only the synchronous type 0x02, or DC SYNCO/1 of 0x03
0x0A Not supported : Sync0 Cycle Time [ Unsigned32 | RW | No | -
When SYNCO fixed cycle time is required of application, it is the time between two SyncO signals.
v’ Synchronous Time = Only DC SYNCO of 0x03, and local cycle control
0x0B Cycle Time Too Small ‘ Unsigned16 | RO ‘ No ‘ -
This error counter is incremented when cycle time is too short as local cycle cannot be completed or input data
cannot prepare by the next SM event.
0x0C SM-Event Missed | Unsigned16 | RO | No | -
This error counter is incremented when application demands SM event and cannot receive it. As a result, data
may be unable to be copied any more.
0x0D Shift Time Too Short | Unsignedi6 | RO [ No | -
This error counter is incremented when the time interval of SYNCO trigger and an output is too short, by the fact
that shift time or SYNC1 cycle time is too short.
0x0E Not supported : RxPDO Toggle Failed | Unsigned16 | RO | No | -
This error counter is incremented when slave supports a RxPDO toggle and then new RxPDO data cannot be
received from a master. (When RxPDO toggle is set to TRUE.)
0xOF:0x1F Reserved - - - -
0x20 Reserved (Sync Error) BOOL RO
TxPDO mapping is possible at the time of SM-Event Missed or Shift Time Too Short Counter support.
0: Not Sync. Error or unsupported Sync-Error
1: Sync. Error
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3) Communication Timing

Since application is synchronized with master and slave, data handling of EtherCAT makes a peculiar motion.
As for synchronization type, synchronization mode discernment is possible by the combination of 0x1C32 and 0x1C33 of sub
index in Object Dictionary. Terms used to Communication Timing are explained below.

Copy and Prepare Outputs
Output data in trigger events, such as local timer event and SM2/3 event and SYNCO0/1 event, are read from SyncManager
output area. Then, slave operates process using output data, and is outputted to motor.
The overview of "Copy and Prepare Output" time is the hardware delay depending on the time and software operating time for
copying process data to a local memory from SyncManager, when accurate operation move is required. They follow the value
described by SyncManager Object: 0x1C32.

Index Sub-Index Time Definition
0x1C32 0x06 Process data copy from SyncManager and accurate operation
0x1C32 0x09 Hardware Delay Time

Get and Copy Inputs
The abstract of "Get and Copy Inputs” time is the delay for copying input process data to hardware reading of a encoder signal
and SyncManager 3 area, when accurate operation move is required. They follow the value described by SyncManager Object:

0x1C33.
Input can be used in SyncManager 3 area after 0x1C32 and 0x05 "Minimum Cycle Time".
Index Sub-Index Time Definition
0x1C33 0x06 Data copy from accurate operation and local memory to SyncManager
0x1C33 0x09 Hardware delay time for input latch preparation

Outputs Valid
"Outputs Valid" in RS2-EtherCAT slave amplifier indicates the time, which added together the following three kinds of time.
1) Time until copies process data to local memory from SyncManager by trigger event
2) Time until servo loop operation process and the current command to ASIC for servo are written in
3) Hardware delay to current loop operation process within ASIC and IGBT gate output

Start Driving Outputs
"Start Driving Outputs" is the timing to write current command in ASIC for servo by micro controller.
0x1C32 and 0x09 "Hardware Delay Time" indicate between "Start Driving Outputs" and "Outputs Valid".

Start Latch
"Start Latch" is start signal to input latch process.
Between "Start Latch" and "Input Latch", defines as 0x1C33 and 0x09:"Delay Time" in consideration of hardware delay time and
the software operating time mounted in slave.

Input Latch
"Input Latch" in RS2-EtherCAT slave amplifier indicates the real position acquisition timing of motor encoder.
However, when position cannot be received more correctly than encoder (serial encoder), data is not copied to SyncManager
area.

User Shift Time
"User Shift Time" is value in consideration to the jitter of the master.

SYNC1 Cycle Time
"SYNC1 Cycle Time" may be used for the shift of "Start Input Latch" or "Start Driving Output". "SYNC1 Cycle Time" is defined as

a register 0x984 - 0x987 as a shift time between SYNCO and SYNC1, as long as SYNCO is a standard signal.

Shift Time
"Shift Time" defines time between the synchronous event such as SM2 event, SYNCO, and SYNC1, and also "Outputs Valid" and
"Input Latch". Possible to write if its specifications can shift "Outputs Valid" or "Input Latch".
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The synchronous mode supported to RS2-EtherCAT amplifier is shown the following.

) Free Run Mode (Free Run:Asynchronous Operation)

In free run mode, starts by the local timer interrupt of an application controller.

Local cycle moves independently of communication cycle or master cycle.

As an optional feature, slave supports 0x02 of 0x1C32 "Cycle Time". In this case, 0x05 of 0x1C32 "Minimum Cycle Time" is also
supported with slave.
Free run mode is set as 0x1C32:0x01=0x00 and 0x1C33:0x00=0x00.

Parameter of Free Run Mode List

Index Sub-Index Dir Name Remarks
0x1C32 0x01 RW | Synchronization Type 0x00:Free Run Support
0x02 RO Cycle Time Control Cycle Time of Slave
0x04 RO Synchronization Type Supported Bit0=1:FreeRun Support
0x05 RO Minimum Cycle Time RS2-EtherCAT(s) are the same setup to 0x1C32:0x02.
0x1C33 0x01 RW | Synchronization Type 0x00:Free Run Support
0x02 RO Cycle Time Same setup to 0x1C32:0x02
0x04 RO Synchronization Type Supported Same setup to 0x1C32:0x04
0x05 RO Minimum Cycle Time Same setup to 0x1C32:0x05

Local Cycle Time Event

Copy and Prepare Outputs

J Y

Local Cycle Time Event

0x1C32,0x02:Cycle Time

0x1C32,0x05:Minimum Cycle Time

A

A

]

Output Valid

t Get and Copy Input

= unun O
7 Y

Input Latch

Communication Timing of Free Run Mode
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5) DC Mode (SYNCO Event Synchronization)

Local cycle of slave is started to SYNCO event reception.
Process data frame must complete data reception within slave before the next SYNCO interruption generating.
"Calc and Copy Time" contains the minimum time lag between frame reception and SYNCO event.

Parameter of DC Mode (SYNCO Event Synchronization)

Index Sub-Index Dir Name Remarks
0x1C32 0x01 RW | Synchronization Type Synchronized with 0x02:DC SYNCO
0x02 RO Cycle Time SYNCO Cycle Time
0x04 RO Synchronization Type Supported Bit4:2=001:DC SYNCO
0x05 RO Minimum Cycle Time
0x06 RO Calc and Copy Time Minimum Time between Frame and SYNCO
0x08 RW Cycle Time Acquisition
0x09 RO Delay Time
0x0B RO Cycle Time Short
0x0C RO SM Event Missed(Event Omission)
0x0E RO RxPDO Toggle Failed
0x20 RO Synchronization Error
0x1C33 0x01 RW | Synchronization Type Synchronized with 0x02:DC SYNCO
0x02 RO Cycle Time Same set to 0x1C32:0x02
0x04 RO Synchronization Type Support Same set to 0x1C32:0x04
0x05 RO Minimum Cycle Time Same set to 0x1C32:0x05
0x06 RO Calc and Copy Time Time between Input Latch and Minimum Cycle Time
0x08 RW Cycle Time Acquisition Same set to 0x1C32:0x08
0x0B RO Cycle Time Short Same set to 0x1C32:0x0B
0x0C RO SM Event Missed(Event Omission) Same set to 0x1C32:0x0C
0x0E RO RxPDO Toggle Failed Same set to 0x1C32:0x0E
0x20 RO Synchronization Error Same set to 0x1C32:0x20
SM2 Event SYNCO Event SM2 Event SYNCO Event

0x1C32,0x02:Cycle Time

0x1C32,0x05:Minimum Cycle Time

0x1C32. 0x06 Output Valid Input Latch

Calc and Copy Time 0x1C32,0x09 0x1C33,0x06
DelayTime(Hardware Delay) Calc and Copy Time

Communication Timing of DC Synchronization Mode (SYNCO)
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6)

DC Mode (SYNC1 Event Synchronization)

Local cycle of slave is started to SYNCO event reception.
Should receive process data frame before the next SYNCO interruption generating.

Since SYNC1 is used for "Output Valid", SYNC1 cycle time defines the time lag between SYNCO and "Start
Driving Output".
0x1C32 and 0x06 (Calc and Copy Time) indicate the allowance time for SYNC1 cycle time, and 0x1C32 and 0x09
(Delay Time) define the hardware delay for driving an output.

Parameter of DC Mode (SYNC1 Event Synchronization)

Index | Sub-Index Dir Name Remarks
0x1C32 0x01 RW Synchronization Type Synchronized with 0x03:DC SYNCO
0x02 RO Cycle Time SYNCO Cycle Time
0x04 RO Synchronization Type Supported Bit4:2=010:DC SYNC1
0x05 RO Minimum Cycle Time
0x06 RO Calc and Copy Time Value between SYNCO and Minimum SYNC1 Cycle Time
0x08 RW Cycle Time Acquisition
0x09 RO Delay Time
0x0B RO Cycle Time Short
0x0C RO SM Event Missed(Event Omission)
OxO0E RO RxPDO Toggle Failed
0x20 RO Synchronization Error
0x1C33 0x01 RW Synchronization Type Synchronized with 0x03:DC SYNC1
0x02 RO Cycle Time Same set to 0x1C32:0x02
0x04 RO Synchronization Type Supported Same set to 0x1C32:0x04
0x05 RO Minimum Cycle Time Same set to 0x1C32:0x05
0x06 RO Calc and Copy Time Time between Input Latch and Minimum Cycle Time
0x08 RW Cycle Time Acquisition Same set to 0x1C32:0x08
0x0B RO Cycle Time Short Same set to 0x1C32:0x0B
0x0C RO SM Event Missed(Event Omission) | Same set to 0x1C32:0x0C
O0x0E RO RxPDO Toggle Failed Same set to 0x1C32:0x0E
0x20 RO Synchronization Error Same set to 0x1C32:0x20

SYNCO Event

SYNC1 Event

0x1C32,0x02:Cycle Time

SYNCO Event

A

0x1C32, 0x05:Minimum Cycle Time

[ SYNC1 Cycle Time

»

0x1C32, 0x06

Calc and Copy Time

SYNC1 Event

g B P

Output Valid
- 0x1C32, 0x09

DelayTime(Hardware Delay)
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7.3 PDS FSA

1) Abstract

PDS (Power Drive System) FSA (Finite States Automaton) of the EtherCAT slave amplifier is an abstract concept which defines
the state of the control device stays or passes, operation with the Black Box. It defines the slave's application operating. Slave
controls State Device, Mode, and State Change with Object "Control Word (0x6040)" sent via the network.

By "Status word (0x6041)" generated with slave device, the State returns the present state. Besides, PDS and FSA are
controlled also by Error Detection Signal.

The slave local and network shows you how to be driving.

Control Word Local Signal

(0x6040)
Logic Operation _ Local/Remote Switch

PDS FSA

Device Control/Function Block

Error Detection Signal

Operation Mode State Machine Status within Slave

(State Change)

i

Status Word
(0x6041)

Control Word / Status Word Concept of Slave
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2) FSA (Finite States Automaton)

FSA of RS2 EtherCAT slave amplifier determines the sequence of device state and drive control, and operation peculiar to each
state is shown.
With this State Machine, what kind of command slave amplifier receives is changed.

Power Off or Reset

0
Low Level power
A Not t:eady o Power or control unit enabled
Switch on High level power can be enabled
15
Switch on
Fault
B Disabled 15 H
/\ /\ 7\ 7N
2 7
C Ready to 10
Switch on 14

Switched on

Fault reaction
active

Operation i Error
enabled active Occurs

FSA of RS2 EtherCAT Amplifier
Low Level power Area
: The control source is established and the state can switch on main circuit power supply.
High Level Power Area
: Main circuit power supply is in SwithOn state. However, motor is in servo-off (torque(force)-off) state, and when the
main circuit is not established, Shift 3 is canceled by slave. Target and set point value are invalid.
Torque Area
: After slave completes servo-on (torque(force)-on) preparation, excited by motor with SwithOn.
Motor is operated by target or set point value.
FSA and FSA state describes the state transitions.
FSA State Definition
No. State Description
[A] Not Ready to Switch on | The control source is provided to the slave and established.
Slave is performing initialization or self-test.

[B] Switch on Disabled Initialization is completed, and slave is in condition to be able to set parameter.
However, main circuit power supply is not in the state should be supplied.

[C] Ready to Switch on In input permission state about main circuit power supply.
Although parameter can be set, function is in invalid state.

[D] Switch on Main circuit power supply is provided and in the completion state of Operation

enabled preparation. Parameter to slave can be set. This amplifier is able to transit even if
main power is OFF.

[E] Operation Enabled Fault (alarm) is not generated, where drive function is effective and motor is excited.
Parameter to slave can be set.

[F] Quick Stop Active In the state where the Quick stop (scram) function is performed.
In the state where drive function is effective and motor is excited.

[G] Fault Reaction Active In the state where Fault (alarm) occurs with slave and the Quick stop (scram) function is
performed. Also, in the state that motor is excited by the drive function effective.

[H] Fault In the state which the fault (alarm) generated with the slave and Fault reaction completed.

Drive function is invalid, and main circuit power supply is turned on or off by application.
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State Shift of FSA
No. [Before Shift]->[After] Event / Action
0 [S&a/rt] Event : After control power supply ON or reset application, shifts automatically.
. Action : Slave performs initialization and self-test.
[Not ready to Switch on]
1 [Not readyt\ﬁ Switch on] Event : Shifts automatically.
[Switch on Disabled] Action : Communication is permitted.
) [Switch on Disabled] Event  :[Shut down] command (Bit2, 1, 0=1, 1, 0) is received from master.
[Ready to Switch on] Action = None
3 [Ready tofwﬂch onj Event : [Switch On] command (Bit3, 2, 1, 0=0, 1, 1, 1) is received from master.
[Switch on] Action  : Since in main circuit power supply permission state, provide main circuit power supply.
4 [SW'tih on] Event : [Enable operation] command (Bit3, 2, 1, 0=1, 1, 1, 1) is received from master.
. Action : Slave is Servo-ON and all the internal preset values are cleared.
[Operation enabled]
5 [Operatloi enabled] Event : [Disabled operation] command (Bit3, 2, 1, 0=0, 1, 1, 1) is received from master.
[Switch on] Action : Slave is Servo-ON.
5 [SW'tih on] Event  :[Shut down] command (Bit2, 1, 0=1, 1, 0) is received from master.
[Ready to Switch on] Action : Master should intercept main circuit power supply.
[Ready to Switch on] Event : [Quick Stop] command (Bit2, 1=0, 1) or
7 v [Disable voltage] command (Bit1=0) is received from master.
[Switch on Disabled] Action : None
8 [Operatlo\rll enabled] Event : [Shut down] command (Bit2, 1, 0=1, 1, 0) is received from master.
[Ready to Switch on] Action : Slave is Servo-Off. Master should intercept main circuit power supply.
9 [Operatloi enabled] Event : [Disable voltage] command (Bit1=0) is received from master.
[Switch on Disabled] Action : Slave is Servo-Off. Master should intercept main circuit power supply.
[Switch on] Event : [Quick Stop] command (Bit2, 1=0, 1) or
isable voltage] comman it1=0) is received from master.
10 v [Disabl ltage] d (Bit1=0) i ived fi it
[Switch on Disabled] Action : Master should intercept main circuit power supply.
1 [Operatloi enabled] Event : [Quick Stop] command (Bit2, 1=0, 1) is received from master.
[Quick stop active] Action : Quick Stop function is performed.
[Quick stop active] Event : Shifts automatically when Quick Stop operation is completed or when the "Disable voltage"
12 v command (Bit1=0) is received at Quick Stop option code 1-3.
witch on Disable ction : Slave is Servo-Off. Master should intercept main circuit power supply.
[Switch on Disabled] Acti Sl is S Off. Master should int t main circuit |
13 Error occurs Event : Fault (Alarm) occurs at slave.
[Fault reaction active] Action : Set-up Fault operation function is performed.
14 [Fault reaction active] Event : Shifts automatically.
[Fault] Action : Slave is Servo-Off. Master should intercept main circuit power supply.
[Fault] Event : [Fault reset] command (Bit7=0 -> 1) is received from master.
ction : Without slave's Fault factor, Fault reset is performed.
15 v Acti Without slave's Fault factor, Fault ti rf d
[Switch on Disabled] Master should clear the "Fault reset" bit (Bit7=1->0) after normal state check.
[Quick stop active] Event : [Enable operation] command (Bit3, 2, 1, 0=1, 1, 1, 1) is received by Quick Stop option
16 v code5to 7.
[Operation enabled] Action : Slave function is permitted.
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3) Control Word

Control Word (Object: 0x6040) indicates the command for controlling the FSA state of slave.
Control Word consists of "FSA Control Bit", "Operation Mode spec. Control Bit", and "Maker Option Control Bit."
All the operation mode common "FSA Control Bit" allotment and command coding are described below.

Allotment for Each Bit of Control Word

Bit15 | Bit14 | Bit13 | Bit12 | Bit11 Bit10 Bit9 Bit8
. Operation
Manufacturer Sp_e_mflq Reserved mode Halt
(Manufacturer Specification) o
Specific
Bit7 Bit6 | Bit5 | Bit4 Bit3 Bit2 Bit1 Bit0
Fault Operation mode Specific Enable Quick Enable Switch
Reset (Operation Mode Specification) Operation Stop Voltage On

Bit9, 6, 5,and 4 are Operation Mode Specification. Halt functional operation of Bit8 is also Operation Mode Specification.
Motion under command is interrupted when Bit8 =1. Slave is defined by Halt option code and operated.

Since Bit10 is Reserved, set to "0."

Bit15 to 11 are Manufacturer Specification.

0x6040:Control Word (Intersection)

Index 0x6040 glcﬁcates reception command of FSA (State Machine) that PDS (Power| Object Code Variable
rive System) is controlled.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Control Word [CWORD] Unsigned16 RW Possible 0x0000
Bit pattern (Bit 7, 3, 2, 1, 0) of Control Word Display Range 0x0000 - OXFFFF
The composition is as follows.
MSB LSB
Manufacturer R Operation mode Fault Operation mode Enable Quick Enable Switch
. eserved Lo Halt L .
Specific Specific reset Specific operation stop voltage on
15... 11 10 9 8 7 6..4 3 2 1 0
Control word bit pattern command
Control Word bit Transition
Command - - - - -
bit7 bit3 bit2 bit1 bit0 No.
Shut down 0 X 1 1 0 2,6,8
Switch On 0 0 1 1 1 3
Switch On+Enable operation 0 1 1 1 1 3+4
Disable voltage 0 X X 0 X 7,9,10,12
Quick Stop 0 X 0 1 X 7,10,11
Disabled operation 0 0 1 1 1 5
Enable operation 0 1 1 1 1 4,16
Fault reset 0->1 X X X X 15

*1) When Switch On and Enable operation are simultaneously received from master, after performing
the "Switch On" function, shifts to "Enable operation" automatically.
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Object

4) Status Word

Status Word (Object: 0x6041) provides the status of slave FSA.

Status Word consists of a "Slave FSA Status Bit", "Operation Mode spec. Status Bit", and "Maker Option Status Bit." "FSA State

Bit of Slave" allotment of servo amplifier common portion and command coding are described below.

Allotment for Bit of Status Word

Bit15 | Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
Reserved Reserved Target Internal Target Reserved
(Manufacturer Specification) (Operation Mode Value Limit Rea(?hed Remote (Maker
Specification) Ignored Active Specification)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Warnin Switch On Quick Voltage Fault Operation Switched Ready to
9 Disabled Stop Enabled Enabled On Switch on
Each state will be displayed in the status word bit pattern that indicates the current state.
0x6041:Status Word (Intersection)
Index  Ox6041 Icr:)dnlﬁit”eesdstatus of FSA (State Machine) that PDS (Power Drive System) is Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Status Word [STSWORD] Unsigned16 RO Possible 0x0000
Bit pattern (Bit 6, 5, 3, 2, 1, 0) of Status Word Display Range 0x0000 - OXFFFF
The composition is as follows.
MSB LSB
Manufac Operation Internal Manufac Switch . . .
-turer mode Limit rgg[:%it d Remote | -turer | Warning on %;JACK I;/r?:l:ltsﬁez Fault Oer;zr;tézn SV;';Ch Eva?gg écr:
Specific Specific Active Specific disabled P
15,14 13 12 n 10 9 8 z 6 5 4 3 2 1 0
[ =
Status Word List Bit Pattern(Bit 6,5,3,2,1,0)
No. FSA State . . Bit of Status Word . .
bité bitS bit3 bit2 bit1 bit0
[A] Not ready to Switch on 0 X 0 0 0 0
[B] Switch on Disabled 1 X 0 0 0 0
[C] Ready to Switch on 0 1 0 0 0 1
[D] Switch on 0 1 0 0 1 1
[E] Operation enabled 0 1 0 1 1 1
[F] Quick stop active 0 0 0 1 1 1
[G] Fault reaction active 0 X 1 1 1 1
[H] Fault 0 X 1 0 0 0

Bit4 :Voltage Enabled (Main Circuit Bit 14 : Voltage Enabled (Main Circuit Establishment Status)
Means that main circuit power supply is impressed at the time of "1."
Bit5 :Quick Stop  (Quick Stop)
Shows that it is under operation by Quick Stop Request at the time of "0"
Bit7 :Warning(Warning Status)
It is set to "1" when warning is occurring in slave. This bit is not cleared even if warning factor is lost.
Bit9 :Remote(Control Word Remote)
Operation through EtherCAT communication enabled at the time of "1".
Operation through EtherCAT communication disabled at the time of "0" although setup software enabled.
Bit10:Target reached
It is set to "1" when an operation mode is changed.
It is set to "1" when Quick stop operation is finished and motor stops with Quick stop Option Code;-2,5 to7
Besides, when Bit10 (Target reached) of status word is "1", Indicates that the motor reached the preset value.
Then cleared to "0" when target position is changed. (Only Profile Position (pp):Reserved)
Bit11:Internal Limit Active

When target position is outside of range, and at invalid, soft limit, and forward/backward side limit, it is set to "1".

Setting range is based on specification.
Bit13, 12 and 8 are based on operation mode specifications, and Bit15 and 14 are maker specifications.
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5) Manufacturer specific area
Shared parts with the entire operating mode in manufacturer specific area for control words are described below.
Allocation for control words (manufacturer specific area)
bit15 bit14 bit13 bit12 bit11
Cseten Reserved Reserved Eclr Reserved
0x6040: Control words (shared parts with manufacturer specific area)
Index 0x6040 Indlcates_ status of FSA (State Machine) that PDS (Power Drive Object code Variable
System) is controlled.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Control words [CWORD] Unsigned16 RW Possible 0x0000
*For bit 7, 3, 2, 1, and 0, please refer to the list Setting 0x0000 - OxFFFF
of commands for control word patterns. range
MSB LSB
Operation . Operation . . . .
Cseten | Resrved Eclr | Reserved Reserved mode Halt Fr¥ mode Hs* qs* evX s0*
Specific Specific
15 1413 12 1 10 9 8 7 64 3 2 1 0
bit12: Encoder clear enable [ECLR]
Clear absolute encoder battery malfunction or multiple rotating positions.
“0”: Encoder clear disable “1”: Encoder clear enable
bit15: Magnetic pole position estimation enabled [CSET]
Magnetic pole position estimation command when using linear motor without hall
effect sensor input.
“0”: Magnetic pole position estimation disabled
“1”: Magnetic pole position estimation enabled
Bit 12: Encoder clear enabled
This Bit 12 unsets multi turn position (Multi turn clear) in memory and so do Battery malfunction.
When the position is Position reverse polarity 0x607E : bit7=0, the actual position will be within minus one rotation.
Encoder clear (Reset encoder) sequence is shown below.
0x6040 Control Word y
Bit12: ECLR 0
! Encoder clear
8ms (max) 1 / 1 acknowledgement
=E -
1
0x2100 Status Word 1 '
Bit3: ECLRM
1
1 4ms (typ) Completion of Encoder
clear (Reset)
0x6064 Actual Position % Undefined
Shared parts with the entire operating mode in manufacturer specific area for status words are described below.
Layout for control words (manufacturer specific area)
bit15 bit14 bit8
Csetfix Csetpro Reserved
These words are displayed in the status word bit patterns indicating current state in each state.
0x6041 : Status words (Cycle Synchronous Velocity mode: csv, Profile Velocity: pv)
Index 0x6041 Indlcates. status of FSA (State Machine) that PDS (Power Drive Object code Variable
System) is controlled.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Status words [STSWORD] Unsigned16 RO Possible 0x0000
*For bit 6, 5,3, 2, 1, and 0, please refer to the list Display 0x0000 - OXFFFF
for status word bit pattern states. range
MSB LSB
Operation Target Internal . . . . . .
Csetfix | Csetpro mode Value Limit Tr Rm | Reserved | W |Sod*| Qs* | Ve | F¥ | Oe* | So* | Rtso*
Specific Ignored active
15 14 13 12 n 10 9 8 7 6 5 4 3 2 1 0
bit15-14: Magnetic pole position estimation status
[CSETSTS]
The following are linear motor magnetic pole position estimation status.
Bit15 14
0 O :Magnetic pole position estimation disabled
0 1 :Magnetic pole position estimation in process
1 1 :Magnetic pole position estimation completed
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7.4 Profile Area

The followings are shown in Table ; profile area of CoE (CANopen over EtherCAT) object list, RS2-EtherCAT Supported /
Un-supported, Data length, Access (Dir), PDO Mapping, and parameter effective timing (updating).
#=immediately, $=ESM change required, and &=control-power-source re-input.

Profile Area (No.1)
O:Support, x:Not Supported, O:Support (Not changeable :Fixed Value), -:None

Index S-ldx | FP | FV | FT | FH Name Data Type Dir PDO_M Update | NVRAM
0x6007 0x00 o | O x O | Abort Connection Option Code Integer16 RW No # Yes
0x603F 0x00 O | O | O | O [ Error Code Unsigned16 RO Possible - -
0x6040 0x00 O | O] O | O | Control Word Unsigned16 RW Possible # -
0x6041 0x00 O | O | O] O | Status Word Unsigned16 RO Possible - -
0x605A 0x00 O | O | O | O | Quick Stop Option Code Integer16 RwW No # Yes
0x605B 0x00 o]l O x O | Shutdown Option Code Integer16 RW No # Yes
0x605C 0x00 O]10 | O x | Disable Operation Option Code Integer16 RW No # Yes
0x605D 0x00 O | O | O | O | Halt Option Code Integer16 RW No # Yes
0x605E 0x00 O | O | O | O | Fault Reaction Option Code Integer16 RW No - Yes
0x6060 0x00 O | O | O | O [ Operation Mode Integer8 RW Possible # Yes
0x6061 0x00 O | O | O | O | Operation Display Integer8 RO Possible - -
0x6062 0x00 @) x x x | Position Demand Value Integer32 RO Possible - -
0x6063 0x00 O | O | O | O | Internal Actual Position Integer32 RO Possible - -
0x6064 0x00 O | O | O | O | RealPosition Integer32 RO Possible - -
0x6065 0x00 @) x x x | Excessive Position Deviation Value Unsigned32 RW Possible - Yes
0x6066 0x00 [m] x x x | Excessive Position Deviation Time-out Unsigned16 RW No - -
0x6067 | 0x00 | O | x | x | x | OSEORIION o ange) Unsigned32 | RW No # Yes
0x6068 0x00 [m] x x x | Position Window Time Unsigned16 RW No - -
0x6069 0x00 O | O x x | Real Velocity Sensor Value Integer32 RO Possible - -
0x606A 0x00 O | O | O | O | Sensor Selection Code Integer16 RW No - -
0x606B 0x00 x x x x | Velocity Demand Value - - - - -
0x606C 0x00 O | O | O | O [ RealVelocity Value (Velocity Monitor) Integer32 RO Possible - -
0x606D 0x00 x @) x x | Velocity Window (Velocity matching range) Unsigned16 RW Possible # -
0x606E 0x00 x O | x x | Velocity Window Time Unsigned16 RW Possible # -
0x606F 0x00 x [©) x x | Velocity Threshold Unsigned16 RW Possible # -
0x6070 0x00 x o x x | Velocity Threshold Time Unsigned16 RW Possible # -
0x6071 | 0x00 | x | x | o | x | TargetTorque (force) Integer16 RW Possible # -

(Torque (force) Command)
ox6072 | ox00 [0 |0 |0 | O (ﬁi’;;mug“(‘f;‘ére‘;uﬁrg‘t’;ce) Unsigned16 | RW | Possible # Yes
0x6073 0x00 x x x x| Maximum Current - - - - -
0x6074 0x00 x X x x | Torque (force) Demand - - - - -
0x6075 0x00 x x x x | Motor Rating Current - - - - -
0x6076 0x00 O | O | O | O | Motor Rating Torque (force) Unsigned32 RO Possible - -
0x6077 0x00 Real Torque (force Possible
O1°1°]°] vae (Tgrqu(e (forc)e) Monitor) Integer16 RO ) )
0x6078 0x00 O | O | O | O [ RealCurrent Value Integer16 RO Possible - -
0x6079 0x00 O | O | O | O | DCLink Circuit Voltage Unsigned32 RO Possible - -
0x607A 0x00 @) x x x | Target Position (Position Command) Integer32 RW Possible # -
0x607B 0x00 - - - - Position Range Limit Unsigned8 RO No - -
1 0x01 @) x x X | Mimi nun Position Limit Integer32 RW Possible $ Yes
1 0x02 [©) x x x| Maximum Position Limit Integer32 RW Possible $ Yes
0x607C 0x00 O | O | O | O | Coordinates Offset (Homing Offset) Integer32 RW Possible # Yes
0x607D 0x00 - - - - | Software Position Limit Unsigned8 RO No - -
1 0x01 @) x x x | Software Mimi nun Position Limit Integer32 RW Possible # Yes
1 0x02 @) x x x | Software Maximum Position Limit Integer32 RW Possible # Yes
0x607E 0x00 O | O | O | O | Polarity Unsigned8 RW Possible $ Yes
0x607F | 0x00 | O | x | x | x X/Z)l(og{;ﬂir:ﬁ?ggmman 4 Unsigned32 | RW Possible # Yes
0x6080 0x00 X x x x | Maximum Motor Speed Unsigned32 RW Possible - -
0x6081 0x00 o | O x x | Profile Velocity Unsigned32 RW Possible # Yes
0x6082 0x00 o | O x x | End Velocity Unsigned32 RW Possible - -
0x6083 0x00 [OIKe) x x Profile Acceleration (Accelerating Constant) Unsigned32 RW Possible # Yes
0x6084 0x00 o]l O x x | Profile Deceleration (Decelerating Constant) Unsigned32 RW Possible # Yes
0x6085 0x00 O | O | O | O | Quick Stop Deceleration Unsigned32 RW Possible # Yes
0x6086 0x00 O % x x| Motion Profile Type Integer16 RW Possible # -
0x6087 0x00 x x ®) x | Torque (force) Slope Unsigned32 RW Possible # -
0x6088 0x00 x x x x | Torque (force) Profile Type Integer16 RW Possible - -
OX6O8F 0x00 | _ | _ | _ | Position Encode.r Resolution Unsigneds RO No ) }
(Sensor Resolution)
1 0x01 O x Encoder Resolution Unsigned32 RW Possible -
1 0x02 O x x | Motor Resolution Unsigned32 RW Possible -
0x6090 0x00 x x x x | Velocity Encoder Resolution — — - - -
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Profile Area (No.2)
Index S-ldx | FP | FV | FT | FH Name Data Type Dir PDO_M Update NVRAM
0x6091 0x00 — | — | — | — | Gear Ratio Unsigned8 RO No - -
1 0x01 O x x x | Motor Shaft Resolution Unsigned32 RW Possible -
1 0x02 0| x x x | Drive Shaft Resolution Unsigned32 RW Possible -
0x6092 0x00 | — | — | — | — | Feed Constant Unsigned8 RO No - -
1 0x01 | O | x | x | x | Feed Unsigned32 RW Possible -
1 0x02 m] x x x | Drive Shaft Resolution Unsigned32 RW Possible -
0x6098 0x00 x X X O | Homing Method Integer8 RW Possible # Yes
0x6099 0x00 - - - - | Homing Speed Unsigned8 RO No — -
1 0x01 x x x | O | Speed during search for switch Unsigned32 RW Possible # Yes
1 0x02 x x x O | Speed during search for Zero Unsigned32 RW Possible # Yes
0x609A 0x00 X x x O | Homing Acceleration Unsigned32 RW Possible # Yes
0x60A3 0x00 O x x x | Profile Jerk Use Unsigned 8 RW No - -
0x60A4 0x00 - - - - | Profile Jerk Unsigned8 RO No - -
1 0x01 O [ x X x | Profile Jerk 1 Unsigned32 RW No # -
1 0x02 O x x x | Profile Jerk 2 Unsigned32 RW No # -
0x60B0 0x00 @) X x x | Position Offset (Position Addition) Integer32 RW Possible # -
0x60B1 0x00 O[O - x | Speed Offset (Speed Addition) Integer32 RW Possible # -
0x60B2 0x00 Torque (force) Offset Possible
Ol o]~ (To?que((forcez) Addition) Integer16 | RW # -
0x60B8 0x00 x x x O | Touch probe mode Unsigned16 RW Possible # -
0x60B9 0x00 x x x O | Touch probe state Unsigned16 RO Possible # -
0x60BA 0x00 x x x | O | Touch probe1 positive edge position stored Integer32 RO Possible # -
0x60BB 0x00 x x x O | Touch probe1 negative edge position stored Integer32 RO Possible # -
0x60BC 0x00 x x x | O | Touch probe1 positive edge position stored Integer32 RO Possible # -
0x60BD 0x00 x X x | O | Touch probe1 negative edge position stored Integer32 RO Possible # -
0x60C0 0x00 [©) x x x| Interpolation sub mode select Integer16 RW No Yes
0x60C1 0x00 - - - - | Interpolation data record Unsigned8 RO No -
1 0x01 O x x x| Interpolation position target Integer32 RW Possible # -
1 0x02 [©) x x x| Interpolation time Unsigned8 RW Possible # -
0x60C2 0x00 - - - - | Interpolation time period Unsigned8 RO No - -
1 0x01 O | O | O | O | Interpolation time period value Unsigned8 RW No # -
1 0x02 O | O | O | O | Interpolation time index Integer8 RW No # -
0x60C4 0x00 x X X x | Interpolation data configuration Unsigned8 RO No - -
1 0x01 | O | x | x | x Maximum buffer size Unsigned32 RO No - -
1 0x02 O x x x Actual buffer size Unsigned32 RW Possible # Yes
1 0x03 | O | x | x | x Buffer format Unsigned8 RW Possible # -
1 0x04 @) x x x Point of buffer Unsigned16 RW Possible # -
1 0x05 @) x x X Data size of interpolation data record Unsigned8 RO No - -
1 0x06 | O | x x x Clear buffer Unsigned8 WO Possible -
0x60C5 0x00 x | O x x | Maximum Acceleration Unsigned32 RW Possible — Yes
0x60C6 0x00 x | O | x x | Maximum Deceleration Unsigned32 RW Possible — Yes
0x60EQ 0x00 O [ O | O | O [ Forward Torque (force) Limit Value Unsigned16 RW Possible # Yes
0x60E1 0x00 O | O | O | O | Backward Torque (force) Limit Value Unsigned16 RW Possible # Yes
0x60E3 0x00 - - - - | Support Homing Method Unsigned8 RO No - -
0x01
T - x x x | O | Support Homing Method 1 - 37 Integer8 RO No -
0x25
0x60F2 0x00 @) x x x | Position Option Code Unsigned16 RW Possible # -
0x60F4 0x00 Actual Position Deviation Possible
Ol x| *|x (Following Error Actual Value) Integer32 RO ) )
0x60F8 0x00 x x x x| Maximum Deviation (Amount of Max. Gaps) - - - -
0x60FA 0x00 O x x x | Control Effort Integer32 RO Possible - -
0x60FC 0x00 O | x x x | Internal Position Command Value Integer32 RO Possible - -
0x60FD 0x00 O | O | O | O | Digital Input Unsigned32 RO Possible - -
0x60FE 0x00 — | — | — | — | Digital Output Unsigned8 RW Possible # -
1 0x01 O | O | O | O | Physical Output Unsigned32 RW Possible # -
1 0x02 | O | O | O | O | Bitmask Unsigned32 RW Possible # -
0x60FF 0x00 x | O] x x | Target Velocity (Velocity Command) Integer32 RW Possible # -
0x6402 0x00 O | O | O | O | Motor Type Unsigned16 RW Possible - -
0x6403 0x00 O | O | O | O | Motor Catalog No. VisibleString RO No - -
0x6404 0x00 O | O | O | O | Motor Manufacture VisibleString RO No - -
0x6405 0x00 O | O | O | O | http Motor Catalog Address VisibleString RO No - -
0x6406 0x00 x x x x | Motor Calibration date - - - - -
0x6407 0x00 x x x x| Motor Service Period - - - - -
0x6502 0x00 O | O | O | O | SupportDrive Mode Unsigned32 RO Possible - -
0x6503 0x00 O | O | O | O | Drive Catalog No. VisibleString RO No - -
0x6505 0x00 O | O | O | O | http Drive Catalog Address VisibleString RO No - -
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7. Object Dictionary Object
1) Error Code and Error Operation
0x6007: Abort Connection Option Code
When an abnormality occurs in the communication system (Ex. communication
Index 0x6007 | timeout, Link lost, Crc error etc..), This object indicates how the servo amplifier to | Object Code Variable
behave.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Abort Connection Option Code Integer16 RW No 0x0001

Setting Range 0x0000-0x0003

- No Action

: Fault Signal

: Desable Voltage Command

: Even if it is the setting of the Quick Stop Active state, shifts to Switch On Disabled
after a stop by Quick Stop Command (quick stop setting (0x605A).

WIN = O

0x603F: Error code

Index 0x603F | Displays codes of errors occurred in the servo amplifier. Object code [ Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Error Code [ERRCODE] Unsigned16 RO Possible 0x0000

For the list of error codes, please refer to the list of alarm codes |Display range
in the section 11.3.

0x0000 - OxFFFF

v/ Represents the same information as lower 16-bit of Sub-index 0x01 in pre-defined errorfield 0x1003 in CANopen
communication method.

0x605A: Quick Stop Option Code (EMR)

Index OXG05A When quick gtop (EMR) command is inputted, it is set up by which Object Code Variable
action motor is stopped.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Quick Stop Option Code [QSTOP] Integer16 RW No 0x0002

v/ By Control mode, treated in the amplifier internally as shown
below.

0x0000-0x0007
(Oto7)

Setting Range

-128 to-1,4,8 to 127 are reserved. Not possible to be set.
# Profile position (pp), Cyclic sync position(csp), Interpolated Position (ip) mode
# Cyclic sync velocity mode (csv), Profile velocity (pv), Homing mode

0 : Drive function is Disabled. (To Switch On Disabled after motor stop by dynamic brake operation)

: To Switch On Disabled after stop at slowdown deceleration (0x6084)
: To Switch On Disabled after stop at quick stop deceleration (0x6085))
: To Switch On Disabled after stop by Current Limit
: Quick Stop Active state after stop at slowdown deceleration (0x6084))
: Quick Stop Active state after stop at quick stop deceleration (0x6085)
: Quick Stop Active state after stop by Current Limit

~N[D W N =

# Cyclic sync torque (force) mode (cst), Torque (force) profile mode (tq)

: Drive function is disabled (After a motor stops by dynamic brake operation, Switch On Disabled)
2 : Switch On Disabled after Stops by 0x6087(Torque (force) Slope)

: To Switch On Disabled after stop by Current Zero
6 : Quick Stop Active state after Stops by 0x6087(Torque (force) Slope)

: Quick Stop Active state after stop by Current Zero

N[o|w|= o

v/ When Quick Stop Operation, not only Maximum torque (force) (0x6072), Clock wise side torque (force) limit (0Ox60EQ),
Counter clockwise torque (force) limit (0x60E1), but also Sequence current limit value (0x201E) are limited.
When external EMR signal is input through 1/O, it will be "Switch On Disable" even if "Quick Stop Active" is set.

0x605B: Shutdown Option Code

Index 0x605B When shifts from Ope.ratlon Enabled to the Ready to Switch On Object Code Variable
State, determined how it operates.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Shutdown Option Code Integer16 RW No 0x0000

0x0000 - 0x0001
(0to 1)

Setting Range

# Profile position (pp), Cyclic sync position(csp), Interpolated Position (ip) mode
# Cyclic sync velocity mode (csv), Profile velocity (pv), Homing mode

0 : Disable Drive: Servo-Off(Switch OFF Drive Power Stage

1 : Slow down with slow down ramp; Disable of the drive function

# Cyclic sync torque (force) mode (cst), Torque (force) profile mode (tq)
0 : Disable Drive: Servo-Off(Switch OFF Drive Power Stage
1 : Stop at 0x6087 Torque (thrust force) slop
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7. Object Dictionary

Object

0x605C:Disable Operation Option Code

Index OX605C \éVhen §hifts from.Operation Enabled to the Switch On State, Object Code Variable
etermined how it operates.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Disable Operation Option Code [DISOP] Integer16 RW No 0x0000
Setting Range 0x0000 - 0x0001
(0to 1)
Set how to stop a motor at shifts from servo-on to servo-off.
# Profile position (pp), Cyclic sync position(csp), Interpolated Position (ip) mode
# Cyclic sync velocity mode (csv), Profile velocity (pv), Homing mode
0 : Disable Drive function Switch OFF srive power stage.
1 : Slow down with slow down ramp; disable of drive function
# Cyclic sync torque (force) mode (cst), Torque (force) profile mode (tq)
0 : Disable Drive (Servo brake stop)
1 : Stop at 0x6087 Torque (thrust force) slop
v/ When main circuit power shutdown, it will be dynamic brake operation regardless of setting.
0x605D:Halt Option Code
Index 0x605D This _obje_ct shall indicate what action is performed when the Halt Object Code Variable
function is executed.
Sub-ldx Name/Description Data Type Access PDO Initial Value
0x00 Halt Option Code Integer16 RW No 0x0001

0x0001 - 0x0003
(1t0 3)

By Control mode, treated in the amplifier internally as shown Setting Range
below.

-128 to -1, 4 to 127 are reserved. Not possible to be set up.

# Profile position (pp), Cyclic sync velocity mode (csv), Profile velocity (pv), Homing mode

1 : Operation enabled state after Stop at slowdown deceleration (0x6084).
2 : Operation enabled state after stop at quick stop deceleration (0x6085)
3 : To Switch On Disabled after stop by Current Limit

# Cyclic sync position mode (csp) ,Interpolated Position (ip) mode
1,2,3 : Operation enabled state after stop by Current Limit

# Cyclic sync torque (force) mode (cst), Torque (force) profile mode (tq)
1,2 : Operation enabled state after Stops by 0x6087(Torque (force) Slope)
3 : Operation enabled state after stop by Current Zero.
v If servo-off is desired after stopping with the halt state, servo-off with set of halt bit of the control word is required.

0x605E: Fault Reaction Option Code

Index OXGO5E When alarm is generated with servo amplifier, determined how it Object Code Variable
operates.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Fault Reaction Option Code Integer16 RW No 0x0002
Setting Range 0x0000 to 0x0003
(0t0 3)

# Profile Position (pp) Mode, Interpolated Position Mode (ip), Cycle Synchronous Position Mode (csp)
# Profile Velocity (pv) Mode, Homing Mode (hm), Cycle Synchronous Velocity Mode (csv)
0 : Drive function is Disabled. (Motor stop by dynamic brake operation)

1 : Stop at slowdown deceleration (0x6084)
2 . Stop at quick stop deceleration (0x6085)
3 : Stop by Current Limit

# Torque Profile (tq) Mode, Cycle Synchronous Torque Mode (cst)
: Drive function is Disabled. (Motor stop by dynamic brake operation
1,2 . Stop at 0x6087 (Torque (thrust force) slope)
3 : Stop by Current Limit
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7. Object Dictionary Object
2) Operation Mode
EtherCAT-CoE specification has modes of operation shown in operation mode list.
Profiles applicable to RS2 EtherCAT-CoE slave amplifier are listed in the following Operation Mode List.
Besides, operation mode supported can check at "Supported Drive Mode:0x6502."
Operation Mode List
. R-ADVANCED
Operation Mode Mark EtherCAT Supported
Profile Position Mode pp Yes
Profile Velocity Mode pv Yes
Homing Mode hm Yes
Interpolated Position Mode ip Yes
Torque (force) Mode tq Yes
Velocity Mode (ex. Inverter) vl No
Cycle Sync. Position Mode csp Yes
Cycle Sync. Velocity Mode csv Yes
Cycle Sync. Torque (force) Mode cst Yes
Shift of an operation mode uses the object "operation mode:0x6060."
Also, the object "operation mode display:0x6061" is used for the present operation mode check.
At each operation mode, the bit assigned to Control Word and Status Word is prepared.
Unique Mode Bit Assigned to Control Word
Operation Mode bit8 bit6 bit5 bit4
pp  Profile Position Mode Change set immediately New set point
Absolute / Relative Position
csp Cyclic Sync. Position Mode Reserved Reserved
ip  Interpolated position Reserved Reserved Interpolation Enable
csv  Cyclic Sync. Velocity Mode
Reserved Reserved Reserved
pv  Profile Velocity Mode Halt
Cyclic Sync. Torque
cst
(force) Mode Reserved Reserved Reserved
tg  Torque (force) Mode
hm  Homing Mode Homing offset Active Reserved Homing Enable

Manufacturer own Bit Assigned to Status Word

Operation Mode bit13 bit12 bit10

pp Profile Position Mode

Following error

Set-point Acknowledge

csp Cyclic Sync. Position Mode Following error Target Position ignore
ip Interpolated position Reserved Interpolation active
csv Cyclic Sync. Velocity Mode
Reserved Target velocity ignore

pv Profile Velocity Mode

Cyclic Sync. Torque
cst f Mod .

(force) Mode Reserved Target torque (force) ignore
tq Torque (force) Mode
hm Homing Mode Homing error Homing attained

Target reached
Quick Stop Finished
Operation Change Finished

Halt Active

Selection and change of an operation mode use mode:0x6060 of operation, and mode display:0x6061 of operation is used for the
check of the operation mode under present operation.
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7. Object Dictionary Object
3) Function Group “Position” Mode

# Abstract of Function Group “Position” Mode
As for function group “Position” operation mode, “Profile position Mode” , “Cyclic Synchronous Position Mode” and “Interpolated
Position Mode”are supported. 0x6060: Operate “Profile Position Mode” by setting “1” in operation mode, “Cyclic Synchronous
Position Mode” by setting “8” and “Interpolated Position Mode” by setting “7”.
Here is the main object list for the function group “Profile Position Mode”

0x6060: Operation Mode 1]

Profile Position Mode (pp)

! ]
= i
i Target 0x607A :
' Position | TAPOS :
! Position Software 1
! Range Limit  Position Limit 1
: 0x607B-1 | 0x607D,1 v 1
re---s ;
MINPLIM | SMINLIM . R ;
i 0x607B2 | 0x607D,2 N f |
! MAXPLIM | SMAXLIM i ! '
: Profile 0x6081 G g
i Velocity PROVEL A g ] !
1 ]
! 4 i i
: i i :
i >5 ]
| Maximum Profile | 0x607F 162! '
1 . [
' Profile 0x6083 Velocity VCLM :g gi ]
i Acceleration | TVCACC I'T £ i
1 ;: ' 1
] Profile 0x6084 7
! Deceleration | TVCDEC ' | !
] Motion 0x6086 | ' i
" — ' '
! Profile Type | MOTPRO ' J '
] 0x60A4-1 ! ;
i JERS 0xBOA3 ] 1
1 ' 1
; Profile | 0x60A4-2 JERKUSE g :
' Jerk2 JERK2 Profile Jerk use oo / ]
' ;
! ]

Interpolated Position Mode (ip)

Position 0x60B0
Offset POSOFF

Position Command
Internal Value

0x607B,2 0x607D,2

MAXPLIM [ SMAXLIM

: FIFO buffer: max. 256

i
i
|
; L 4 0x6062
Interpgllatlon 0x60C1-0x1 [ E g) PCValue
Position IPPOS )= -
Target § E i 0x60FC
| | : PDemand
! H Interpolation E Position Demandl
Ring buffer: max. 256 hege-t Enable ' Value
1
Interpolation | 0x60C1-0x2 [h 1 0x6060
o e WL peeeeee- 0x607B,1 0x607D,1 ' .
Time IPTIM | :rOXGOCO i MINPLIM SMINLIM E OperationMode
— | -
— i .
| i 1
|
i
1
|

Interpolation 0x60C2 Interpola-tion
time Interpolati i
aEied zrﬁgp;e?i:)%” sub mode select Position Software
Range Limit Position Limit

Cycle Synchronization Position Mode (csp)

Position Software
Range Limit Position Limit

Position 0x60B0 0x607B,1 0x607D,1
Offset POSOFF MINPLIM | SMINLIM

0x607B,2 0x607D,2
MAXPLIM [ SMAXLIM

Target 0x607A | +
Position TAPOS +—+

Block Diagram of each operation mode when the function group is in "Position" mode
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Feed Foraword
(Position loop By-pass)
Feed Forward Gain Feed Forward Filter

0x2008-1 0x2008-2
FFGN FFFIL
High Setting Control b !
0x2015,1 | | Integral Gain Position Integral |
0x2015-3 | [0x2015-4 | | ACCCO | |+ Limit Drain Rate |
1| cvhL cVTH | o012 | 0x2030 0x2037 ;
DECCO [ TPI Lim PDRATE !
! ] [
1 gmeeoee- g l i I Velocity Loop, Torque Loop and Monitor |
1 ! . .
Posiion e I ) %l : I Refer to Without using Model Control |
1 & 1
. L4 H TPI L |
Operation Mode e Command E E Bit1 E : Propotional A E : r Velocity r Torque Servo :
0x6060 ) - ! Filter + [ Bl Integral Time Gain ' P Control ! Control Motor |
OPMODE Polarity(Position) i 0x2004 i : Constant o ; | ontro 1 Contro i
Lt 1 T
! Position command ! e Oxgi?;E - _%280“3?_ —E—o/o PCFIL +’(“) ¢ 5 KP1 : T : —>| !
i Input Block 4 P St Feed Forward off Velocity ) | ] [ i |
1 (refer to preceding ! Position Command Vibration Suppressor ! ! [ H !
; page) ! Smoothing Constant 0x2034-1 : 0x2036-1 | | 0x2036-2 : R O I !
ittt ettt : 0x2012 Func on/off ' DIFGIN DIFLPF i i i
SUPFRQ1 020942 : Defferencial Time Lowpass Filter : ! I
1 1
Vibration Suppressor off Velocity ! Constant ' | |
B iti ' | |
Position Demand Value Frequency E Position control ! | |
0x202C L J | |
0x6062 [ R |
PCMON [* SUPLV I ! Velocity | |
Depth Selection 0x2035 | 0x2035-6 | i detection | |
Actual Position Deviation SYNCPOS|SYNCPOS | |
| |
Ox60F4 | o Polarity AN 3 | |
PMON (Position) : Pulse :
: Encoder :
pommmmm e .
Preset Actual Position 0x607E | o—: 4x :_‘ |
0x6063 bit7 Al ‘multiplier |
IACPMON [« : Motor :
| Serial Encoder
Actual Position Position Range Limit Home Offset : Encoder :
0x6064 | 0x607C gy 4
APMON [* HOFFSET
0x607B-1
MINPLIM
Z Phase Standard
Actual Position 0x607B-2
MAXPLIM
0x2105 |,
CCUNIT [~
Control Effort
O0X60FA [«
VCMDPO

Block Diagram with Function Group [Position] Mode
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Feed Foraword " Carrent 1
(Position loop By-pass) ' Limitation !
1 1 . .
Feed Forward Feed Forward Gain Feed Forward Filter ! E UU.smg m(c)idTlff(l)I"meg .csnttr_ol
o Vibration Suppressor 0x2008-1 0x2008-2 ; 1 Torque s ;ch’))p?escgoc:mggg"\gl e
osition FFGN EFEIL ' !
Operation Mode Command 0x2012 i 1 Command
0x6060 . N Smoothing SUPFRQ1 I . : 0x6072 ' Filter 0x200D
OPMODE Polarity(Position) Constant Vibration Suppressor 10x2000 ! NS E lﬁ/lﬁ)_(:l’_l'\:(_)_ i |0x2014,8 JRAT1 P—
---------------- | H " ' ' Sy ' )
I Position command | .| 0x607E .| 0x2003 R Frequency ; Position 0x2017,1 ! velosity | | oxe0E0 |} | TCFIL1 0x2019 | _!Acceleration!
' Input Block g CMDPOL > TOSMT > PG H Command KMA1 " Operation :—P: TCLM-F | > > ANRFRQ1 —P: Operation |
E (refer to preceding | SXUPLV H Filter ! [ S ! 0x2014,9( [PTINTMT ! E
: o E i X200 Model Control Gaint | E 0xB0E1 E TCFIL B 0x201A | 7T
ninisinisiisisinisiisisiieis : Depth Selection PCFIL | TCFILR | RESFRQ1
off Velocity et i
iti 0x2034-1 | [ ____1_____ R R,
Position Demand Value Funcon/off | | 1 Model | ¢ Model |
+ Position Velocity '«
0x6062 0x2034-2 ' : ! ' : !
< Di ' D !
PCMON [* off Velocity | | 1 2etection : :.Detection |

Position Loop, Velocity Loop,Torque Loop and Monitor
Refer to Without using Model Control

RS \ [POOCC ] e
i Position ! Velocity | ! Torque | Servo Motor
i Control ; i Control | ! Control |

H 1 ! | [ i

) . e [V >
Fa'a P O B O

: : ; : : :

| 1 . ' '

L v .

:r Velocity
1 detection
1

Actual Position Deviation  Polarity (Position)

Y
Ve
/'
Y

|

0x60F4 0X607E | .
PMON CMDPOL ~

Block Diagram with Using model following control, Using model following vibration suppressor control
of Function Group [Position] mode
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7. Object Dictionary

4) Profile Position Mode

0x6060: When Operation Mode is set “1”, “Profile Position Mode” shall be operated.

The master sends “Target Position (0x607A)”, “Profile Velocity (0x6081)”, “Profile Acceleration/Deceleration (0x6083, 0x6084)”.
The slave (servo amplifier) executes trajectory generation and starts to move to the target position by setting

bit4=1:New set-point of Control word 0x6040.

The slave executes all of Position Control, Velocity control, and Torque (force) control.

Also, Velocity offset and Torque (force) offset can be used as Velocity Additional value and Torque (force) Additional value.

The following two different ways to apply to a servo amplifier supported by device profile.
There are two different ways as follows to set target positions to a servo amplifier supported by the device profile.

1. Single set point: [Change set immediately bit (0x6040: Control word bit5) = 1]
During the set point processing, if a new set-point is set by “New set-point (bit 4)” in Control word, the servo amplifier immediately
processes the new set-point.
For relative position move, new set-point will be as relative move value from processing point. In this case, please make not to exceed
maximum value (0x7FFFFFFF) by sum of processing point and new set-point move value.

2.  Set of set points: [Change set immediately bit (0x6040 : Control word bit5) = 0]
During the set point processing, if a new set-point is set by “New set-point (bit 4)” in Control word,
the servo amplifier immediately processes the new set-point after reaching the target position.

The master controller switches the two modes mentioned above by the timing of the following bits;

“New set-point (bit4)”, "Change set immediately(bit5)”, "Change of set-point (bit9)” in the Control Word (0x6040) and
“Set-point acknowledge (bit12)” in the Status Word (0x6041).

These bits allow to set up a request response mechanism in order to prepare the next set points

while a previous set point still is processed in the servo amplifier.

This minimizes reaction times within a control program on the master.

@ @ ® @ ®
New set-point 1 1 1 i
(0x6040:bit4) N 1 | . N e
Change set immediately
(0x6040:bit5) T : : : I e
Set-point A B Cc D E
Bufferd set-point B C C

Processed set-point A A B B B E

Set-point acknowledge
(0x6041:bit12)

Target reached
(0x6041:bit10)

Sequence Diagram for Profile Position Mode
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7. Object Dictionary

# Single set-point

(1) If the bit “Change set immediately (bit5)” is “1”, a single set point is executed by the servo amplifier.
(2) After a set point is applied to a servo amplifier, the master sets “new set-point (bit4)” in Control word to “1”
in order to notify completion of the set point to the slave (servo amplifier).
(3) A slave(servo amplifier) acknowledges a requested bit and buffers a new set-point, and in order to respond,
sets “Set-point acknowledge (bit12)” to “1”.
(4) After the master recognized the new valid data, “New set-point (bit4)” is released to “0”.
(5) Even if the set point that is received at the time point “t0” is being processed, a new set-point will be immediately valid.
(6) The servo amplifier validates the actual move to the new target position immediately when the second target position as
“New set-point” at the time point “t1” is received.

1 0x6083
Profile acceleration ~-._
v2 > 0x6084
Profile deceleration

2> vi
3

=

0 i 3 Time
New set-point A Iy

(0x6040:bit4)

Target position
(set-point) |

Current target
position
processed

Set-point
acknowledge
(0x6041:bit12)

Target reached
(0x6041:bit10)

Single set-point (Update a set point immediately)
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# Set of set-points

(1) If the bit “Change set immediately (bit5)” is “0", the servo amplifier executes settings for the set-point.

(2) After a set point is applied to a servo amplifier, the master sets “new set-point (bit4)” in Control word to “1” in order to notify completion
of the set point to the slave (servo amplifier).

(3) A slave (servo amplifier) acknowledges a requested bit and buffers a new set-point, and in order to respond, sets “Set-point
acknowledge (bit12)” to “1”.

(4) After the master recognized the new valid data, “New set-point (bit4)” is released to “0”.

(5) A new set-point will be valid after completion of a Set-point processing received at the time point “t0”.

(6) The servo amplifier validates the actual move to the new target position "t3” immediately as long as that receives the second target
position as “New set-point” before arriving to the first target position “t1”.

(7) When the bit Change of set-point (bit 9)" is set to “1”, the servo amplifier moves to the next set-point processing
without reducing the velocity once to Zero during set-point processing.

r Profile of Change of set-point (bit9)= When the bit "1" is set

I e === 0x6084
0x6083 \
Profile acceleration -.__ ,

Profile deceleration

’
.

Velocity
=

t3 Time

New set-point
(0x6040:bit4)

Target position
(set-point)

Current target
position
processed

Set-point
acknowledge
(0x6041:bit12)

Target reached
(0x6041:bit10)

Set of set points (Update to the next set point after completion of a set point)
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0x6040:Control Word (Profile Position Mode: pp)

Index 0x6040 This 'o.bje«.:t shall |r.1d|cate.C.)perat|on Mode Specific bit and Manufacturer| Object Code Variable
specific bit of Profile Position Mode (pp).
Sub-ldx Description Data Type Access PDO Initial value
0x00 Control Word [CWORD] Unsigned16 RW Possible 0x0000
* See the Command table for “Control word bit Range 0x0000-0xFFFF
pattern (Bit 7, 3, 2,1, 0,)
MSB LSB
Cseten| - Eclr - Change of Halt | Fr | Abs/Rel Change set New Hs’ gs’ ev’ so’
set-point immediately Set point
15 1413 12 11.10 9 8 7 6 5 4 3 2 1 0
_Ig
bit4: New setpoint [New setpoint]

0:Does not assume target position
1:Assume target position
Set "1" to this bit after change of bit6 of status word 1 from "0" to "1".

bit5: Change set immediately [Change set immediately]
Used for changing the target position during operation.
If this bit is set to 1, and bit 4 is changed “Zero” to “One” again, the
trajectory generation to the new set point shall be processed
immediately. All previously loaded set points shall be discarded.

bit6: ABS/REL [ABS/REL]
0:Target position (0x607A) is an absolute value
1:Target position (0x607A) is a relative value

bit8: HALT [HALT]
0:Activate Profile Position Positioning process
1:Stop axle with halt option code(0x605D)

bit9: Change of set point [Change of set point]
This bit9 is used for the slave (servo amplifier) that moves to
the next set-point processing without reducing the velocity once to
Zero during set operation of set point.

1: Set point processing without reducing the velocity to Zero.
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0x6041:Status Word (Profile Position Mode: pp)

This object indicates Operation Mode Specific bit and . )
Index 0x6041 Manufacturer Specific bit of the Profile Position mode (pp). Object code Variable
Sub-ldx Discription Data Type Access PDO Initial value
0x00 Status Word [STSWORD] Unsigned16 RO Possible 0x0000
* See the Pattern Status table for“Status word bit pattern Range 0x0000-OxFFFF
(Bit 6,5, 3,2,1,0,)
MSB LSB
) Set-point Internal . . . . N .
Csetfix | Csetpro | Fe Acknowledge | Limit active Tr Rm Res w Sod Qs Ve F Oe So Rtso
15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
\\ bit4:Voltage Enabled [Voltage Enabled]
0:Voltage disenabled 1:Voltage enabled
bit7:warning [warning]
0:No warning 1:Warning condition
bit9:remote [remote]

0: Control word is not processed
1: Being processed by control word

bit10:Target reached

1: Reached at target position
Set to “1” when the actual position in “in-position” range after internal
command generated from start-up profile reached at target position.
Also set to "1" in the halt state, when quick stop operation activated
(quick stop option code-2, 5, 6, and 7), and operational mode change
completed (for about 1 sec set) .

*This bit won't change to 1, while New setpoint of the control word is 1.

[Target reached]

bit11 : Internal limit active [Internal Limit active]
0:1In normal operation, or standby state after previous normal profiling.
1:Set in the following cases.

-When relative position command selected and wrap around inactivated,
the value oversteps the coordinate from positive (present position =
Ox7FFFFFFF) to negative (0x80000000 = target position), or from
negative (0x80000000 = present position) to positive (target position=
Ox7FFFFFFF).
-When operation not started in the procedure in accordance with profile

position mode sequence diagram.
-In the halt state
- At the software limit, forward rotation limit/ reverse rotation limit

*Please start to operate only after correct setting or state achived.

bit12:New set-point Acknowledge [Set-point Acknowledge]
0:No accept a new set-point Acknowledge
1:Accept a new set-point Acknowledge and start generating targetry
agin.

bit13:Following error
0:No following error

[Following error]
1:Following error
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& Motion Profile

In this servo amplifier, S-shape acceleration/deceleration motion profile can be executed at the time of acceleration or deceleration.
(1) Motion profile type is selected by 0x6086.
(2) Combination of S-shape acceleration/deceleration time (A, B, C, D) is set by 0x60A3.
(3) S-shape acceleration/deceleration time A, B, C, D is set by 0x60A4.

<

Velocity

0x6083
Profile acceleration ---

Motion profile type Motion profile type

0x6086 = 0

0x6086 = 3

0x6084

_ .- Profile deceleration

Motion profile operation

V = Profile Velocity

A,B,C,D = Acceleration(Deceleration) at the jerk slope period time

ta = Acceleration time (Linear ramp)
tb = Deceleration time (Linear ramp)
ta’ = Acceleration time (Jerk-limited ramp)
tb’ = Deceleration time (Jerk-limited ramp)

0x6086: Motion Profile Type

Index

0x6086 | Motion Profile Type

Object Code

Variable

Sub-ldx

Description

Data Type

Access

PDO

Initial Value

0x00

Motion Profile Type

Integer16

RW

Possible

0x0000

Setting Range

0x0000, 0x0003 (0 or 3)

Sets up type of motion profile operation.

0x0000: Linear ramp _(trapezoidal profile)
0x0003: Jerk-limited ramp

0x60A3: Profile Jerk Use

Index 0x60A3 [ Profile Jerk Use Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Profile Jerk Use Unsigned8 RW No 0x01

Setting Range

0x01-0x02 (1 or 2)

Sets up combinations of sub index numbers of profile jerk object (0x60A4) for jerk profile operation.

Jerk assignment Value

\éigng%f (Sub Index Number of 0x60A4)
A B Cc D
0x01 0x01 0x01 0x01 0x01
0x02 0x01 0x01 0x02 0x02
0x60A4: Profile Jerk
Index 0x60A4 | Profile Jerk Object Code Array
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Profile Jerk 1 Unsigned32 RW No OXFFFFFFFF
Sets up value of jerk 1. Setting range 0x00000000-0xFFFFFFFF
Sets up variation of the acceleration/deceleration per second. (0 to 4294967295 pps?®)
0x02 Profile Jerk 2 Unsigned32 RW | No | OXFFFFFFFF

Sets up value of jerk 2.
Sets up variation of the acceleration/deceleration per second.

Setting range

0x00000000-0xFFFFFFFF

(0 to 4294967295 pps?)
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5) Cycle Synchronization Position Mode

0x6060:When Operation Mode is “8”, Servo amplifier is operated by Cycle Synchronization Position Mode.

In “Cycle Synchronization Position control system”, the master (Control Device) generate trajectory and transmit the Target position
continuously to the slave to make control Position, Velocity and Torque (force).

Velocity offset and Torque (force) offset are used for as Additive velocity value and Additive torque (force) value, then the Position
offset function calculates offset value for the new target position.

A command type - Absolute/Relative position - is selectable by 0x6040:Bit 6. (Bit 6 = 0: Absolute position, Bit 6 = 1: Relative position).
However, when the master sets Operation enabled state (Bit 0 to 3 = 0xOF), it shall be defined after the amplifier refers it.

reaivorestion | [77//]]]]]] 5 S

» Motion with Absolute Position

Absolute Position 1
N O A s
0x6040:Control Word (Cyclic Sync. Position Mode: csp)
IThis object indicates Operation Mode Specific bit and Manufacturer . .

Index 0x6040 Specific bit under the Cyclic Sync. Position mode (csp). Object code Variable
Sub-ldx Description Data Type Access PDO Initial value

0x00 Control Word [CWORD] Unsigned16 RW Possible 0x0000

* See the Pattern command table for “Control word bit Range 0x0000-0xFFFF
pattern (Bit7,3,2,1,0)

MSB LSB
C:net - Eclr - Halt Fr* Abs / Rel Reserved Reserved Hs* Qs* Ev* So*

15 14..13 12 1.9 8 4 6 5 4 3 2 1 0

bit6:ABS/REL [ABS/REL]

0:Target position (0x607A) is an absolute value
1:Target position (0x607A) is a relative value

bit8:HALT [HALT]
0: Activate Cycle Synchronization Position Mode (Enable bit4)
1:Stop axle with halt option code(0x605D)
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0x6041:Status Word (Cyclic Sync. Position Mode: csp)

IThis object indicates Operation Mode Specific bit and Manufacturer . .
Index 0x6041 Specific bit under Cyclic Sync. Position Mode (csp). Object code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Status Word [STSWORD] Unsigned16 RO Possible 0x0000
*See the Pattern status table for “Status word bit” Range 0x0000-0xFFFF
(Bit6,5, 3,2,1,0)
MSB LSB
Drive follows Internal
Csetfix | Csetpro Fe |the command Limi . Tr Rm Res w Sod* Qs* Ve F* Oe* | So* | Rtso*
value imit active
15 14 13 12 n 10 9 8 7 6 5 4 3 2 1 0
| ‘
L bit4:Voltage Enabled [Voltage Enabled]
0:Voltage disenabled 1:Voltage enabled
bit7:warning [warning]

0:No warning 1:Warning condition

bit9:remote
0: Control word is not processed
1: Being processed by control word

[remote]

bit10:Target reached
1: Reached at target position
Set to “1” when the actual position in “in-position” range after internal
command generated from start-up profile reached at target position.
Also set to "1" in the halt state, when quick stop operation activated
(quick stop option code-2, 5, 6, and 7), and operational mode change
completed (for about 1 minute set) .

[Target reached]

bit11:Internal Limit active [Internal Limit active]
0:In normal operation
1:Software position limit, forward rotation limit.”reverse rotation limit.

bit12: Command acceptance permitted
[Drive follows the command value]
0: Target position ignored.
1: Target position shall be used as input to position control loop.

bit13: Excessive position deviation
0: No excessive position deviation
1: Excessive position deviation alarm

[Following error]
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6) Interpolated Position Mode

0x6060: When Operation Mode is set “7”, “Interpolated Position Mode” shall be operated.

Trajectory generation of Interpolated Position Control depend on master.

The master sends Interpolated Position command.

The slave (Drive device) executes Position Control, Velocity Control, and Torque (force) Control.

Velocity offset and Torque (force) offset can be used as Velocity Additional value and Torque (force) Additional value.

Position offset adds offset to Position command.

There are two kinds of interpolation methods for interpolation position target. Select by using Interpolation sub mode select (0x60CO0).
Provided Interpolated Position Command is buffered with 0x60C4 setting.

There are 2 kinds of buffer format, FIFO (first-in-first-out) and Ring. Ring buffers can be used for circular operation.

Domain for 256 buffers is allocated within servo amplifier and Index 0x60C4-2 sets up the number of buffers which will actually be
used. When interpolated position command value is received in the situation where there are no empty buffers, the oldest Interpolated
position command value is automatically overwritten.

The slave picks up Interpolated Position command from buffer at each every interpolation cycle and uses it to Position command
while interpolation allowed (Interpolation active). In the case that the buffer format is FIFO, when there is no Interpolated position
command value stored in the buffer, it will cease to read values, and motors will stop at the last read Interpolated position command
value. In the case that the buffer format is Ring, after all Interpolated position command values are read, the reading process will
restart from the beginning.

Also, Interpolated command is treated as absolute value.

State Change ofInterpolated position mode

4
5
A
8 I I 1
+— — >
v
Interpolation
inactive
i}
v
Interpolation
active
9 16
< .
Operation enabled
FSA status and FSAstate change
FSA status definition
Status Description
[Interpolation inactive] Amplifier allow inputting data. But, it has no influence.
[Interpolation active] Amplifier allow inputting data. And, it works.
FSA state change
State change Event
I Select Interpolated Position Mode out from Operation Mode.
i Select other than Interpolated Position Mode out from Operation Mode.
m Receive “IP mode enable (Controlword: bit4=1)"
v Receive “IP mode disable (Controlword: bit4=0)"
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# Interpolation sub mode select (0x60CO0)
This servo amplifier corresponds to two kinds of interpolation methods. Select by using interpolation sub mode select (0x60CO0).

Interpolation sub mode select Contents
0 Linear Interpolation (fixation time)
-1 Linear Interpolation (variable Time)

-Linear Interpolation (fixation time)
Reads interpolation position target (0x60C1-1) from buffer at each interpolation time period (0x60C2) and uses it for position
control.
Sets interpolation position target (0x60C1-1) and interpolation time period (0x60C2). Interpolation time (0x60C1-2) is not used.

P3
P2 Buffer

P1 Interpolation
Position Target
0x60C1-1

PO -
P -
P2 -
P3 -

Interpolation Time
0x60C1-2

Lt . -
Il Ll L

l

Interpolation Interpolation Interpolation
time period time period time period
(0x60C2) (0x60C2) (0x60C2)

-Linear Interpolation (variable time)
Calculate the linear interpolation between two points of the interpolation position target (0x60C1-1) by interpolation time (0x60C1-2)
and use it for position control.
Sets interpolation position target (0x60C1-1) and interpolation time (0x60C1-2). Interpolation time period (0x60C2) is not used.

P3
Buffer
lnt.e.rpolatmn Interpolation Time
Position Target 0x60C1—2
0x60C1-1 X
PO T0
P1 T
P2 T2
P3 T3
T T2 T3
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# Usage when buffer format is set to FIFO

(1) Set communication cycle time on Index 0x1C32-2.

(2) Set Interpolation sub mode select (0x60C0).

(3) When setting interpolation sub mode select at 0, set interpolation time period (0x60C2).Interpolation time period is the cycle in
which the servo amplifiers read interpolation position target from the buffer. Generally, the same value as the communication cycle
time is set. For setting a different value for the communication cycle time, bit0 of the special function selection of Index 0x20F7
should be set at 1.

The setting value will be reflected to internal parameter of servo amplifiers other than when ESM is Operational. When changes
are carried out in Operational Mode, it is necessary to temporarily lower ESM to Safe-Operational.

(4) Change operation mode to 7: Interpolated position mode.

(5) Set the number of buffer which will actually be used on Index 0x60C4-2 (Actual buffer size). The maximum number of buffers of
this servo amplifier is 256.

(6) Set 0 on Index 0x60C4-3 (Buffer format), and select a FIFO buffer.

(7) Enable operation.

(8) Set 1 on Index 0x60C4-6 (Buffer clear), and enable access to buffer. As all buffers are cleared at 0 statuses, the transmitted
interpolation position target will be disabled.

(9)When setting interpolation sub mode select at 0, set interpolation position target (0x60C1-1). Interpolation time (0x60C1-2) does

not need to be set.Set interpolation position target on Index 0x60C1. The transmitted interpolation position target will be stored in
buffer in the servo amplifier. In the servo amplifier, at each data reception, the buffer write pointer is incremented and stored in
buffer.
When setting interpolation sub mode select at -1, set interpolation position target (0x60C1-1) and interpolation time (0x60C1-2). In
servo amplifier, increment write pointer of the buffer when storing interpolation time in buffer. After setting interpolation position
target, set interpolation time in response to interpolation position target. (Set interpolation position target, interpolation time,
interpolation position target and interpolation time, ---in this order.)

(10)When setting bit4=1 (Enable Interpolation) of Control Word (0x6040), the servo amplifier starts reading interpolation position

target and the motor starts running.

(11) The master transmits interpolation position target and interpolation time (in the case that interpolation sub mode select is -1) at
each communication cycle time. In the case that there is no interpolation position target in the buffer while interpolated position
mode is permitted, the servo amplifier will stop reading interpolation position target, and the motors will stop at the last read
interpolation position target.

(12) Following are methods to stop the motor:

-Set bit4=0 of Control Word (0x6040).

-Set bit8 (halt) =10f Control Word (0x6040).

- Stop renewing interpolation position target.

-Set Interpolation time at 0. (In the case that interpolation sub mode select is -1)

Write Pointer Write Pointer Write Pointer

Data Data Data

Read Pointer Read Pointer Read Pointer

Interpolation
Position Target

Buffer

» Time
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# Usage when buffer format is set to Ring

(1) Sets communication cycle time on Index 0x1C32-2.

(2) Set Interpolation sub mode select (0x60CO0).

(3) When setting interpolation sub mode select at 0, set interpolation time period (0x60C2). Interpolation time period is the cycle in
which the servo amplifiers read interpolation position target from the buffer. Generally, the same value as the communication cycle
time is set. For setting a different value for the communication cycle time, bitO of the special function selection of Index 0x20F7
should be set at 1.

The setting value will be reflected to internal parameter of servo amplifiers other than when ESM is Operational. = When changes
are carried out in Operational Mode, it is necessary to temporarily lower ESM to Safe-Operational.

(4) Change operation mode to 7: Interpolated position mode.

(5) Set the number of buffer which will actually be used on Index 0x60C4-2 (Actual buffer size). The maximum number of buffers of
this servo amplifier is 256.

(6) Set 1 on Index 0x60C4-3 (Buffer format), and select a Ring buffer.

(7) Enable operation.

(8) Set 1 on Index 0x60C4-6 (Buffer clear), and enable access to buffer.As all buffer are cleared at 0 status, the transmitted
interpolation position target will be disabled.

(9) When setting interpolation sub mode select at 0, set interpolation position target (0x60C1-1). Interpolation time (0x60C1-2) does
not need to be set.The transmitted interpolation position target will be stored in buffer in the servo amplifier. In the servo amplifier,
at each data reception, the buffer write pointer is incremented and stored in buffer. When setting interpolation sub mode select at
-1, set interpolation position target (0x60C1-1) and interpolation time (0x60C1-2). In servo amplifier, increment write pointer of the
buffer when storing interpolation time in buffer. After setting interpolation position target, set interpolation time in response to
interpolation position target. (Set interpolation position target, interpolation time, interpolation position target and interpolation
time, ---in this order.)

Ring buffer mode can be used for circular operation. By setting all interpolation position target for circular operation within the
buffer, there is no need to transmit interpolation position target from the master during operation.

(10) When setting bit4=1 (Enable Interpolation) of Control Word (0x6040), the servo amplifier starts reading interpolation position
target and the motor starts running. After reading the last value in the buffer, the reading process will restart from the beginning
domain in the buffer.

(11) Following are methods to stop the motor:

- Set bit4=0 of Control Word (0x6040).

-Set bit8 (halt) =10f Control Word (0x6040).

- Stop renewing interpolation position target.

-Set interpolation Time at 0. (In the case that interpolation sub mode select is -1)

Write Pointer

Data

Buffer

Read Pointer

Interpolation
Position Target

» Time
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0x6040: Control word (Interpolated Position Mode: ip)

This object indicates operation mode specific bits and manufacturer . .
Index 0x6040 specific bits of the Interpolated Position Mode (ip) Object code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Control word [CWORD] Unsigned16 RW Possible 0x0000
Note) For details on Bit 7,3,2,1 and 0, see the table of Control Range 0x0000 - OxFFFF
Word Bit Pattern Command.

MSB LSB
[Cseten [ - [ Ecr | - | Hat | Fr [Reserved | Reserved | IPenable [ Hs [ Qs | Ev | So |
15 14---13 12 1--9 8 7 6 5 4 3 2 1 0

Bit4 : Interpolation [IP enable]
0:Interpolation disable
1:Interpolation enable

bit8: HALT [HALT]
0:Accept Interpolation Position Command (Enable bit4)
1:Stop axis according to halt option code (0x605D)

0x6041 : Status word (Interpolated Position Mode: ip)

This object indicates operation mode specific bits and . .

Index 0x6041 manufacgurer specific bits oFI)‘ the Interpolated P?)sition Mode (ip) Object code Variable

Sub-ldx Description Data Type Access PDO Initial value
0x00 Status word [STSWORD] Unsigned16 RO Possible 0x0000
Note) For details on Bit 6, 5, 3, 2, 1 and 0, see the Status Range 0x0000 - OxFFFF
Word List Bit Pattern. (Bit 6,5,3,2,1,0)
MSB LSB
Cseffix | Csetpro | Fe IP active L_In_t emal Tr Rm | Res w Sod* | Qs* | Ve F* | Oe* | So* |Rtso*
imit active
15 14 13 12 n 10 9 8 7 6 5 4 3 2 1 0

— |

[Voltage Enabled]
1: Voltage Enabled

bit4: Voltage Enabled
0: Voltage disenabled

bit7: Warning [warning]
0: No warning 1: Warning condition
bit9: Remote [remote]
0: Controlword is not processed
1: Controlword is processed
bit10: Target reached [Target reached]

1: Reached at target position

Set to “1” when the actual position in “in-position” range.

Also set to "1" in the halt state, when quick stop operation activated
(quick stop option code-2, 5, 6 and 7), and operational mode
change completed (for about 1minute set).

bit11: Internal limit active [Internal Limit active]

0: Normal operation
1: On Software Position limit, CW limit or CCW limit.

bit12: Interpolation active [IP active]
0: Interpolation stopping

1: Interporation operating

bit13: Excessive position deviation [Following error]
0: No excessive position deviation

1: Excessive position deviation alarm
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” "

7) Function Group “Velocity”, "Homing mode”

# Abstract of Function Group “Velocity”, "Homing mode”

In Function Group "Velocity" the operation mode, “Profile Velocity mode” and "Cyclic Synchronous Velocity Mode" shall be supported.
0x6060:When the bit is set “3” in Operation Mode it is operated profile Velocity Mode, and when the bit is set “9”, it is operated by
Cyclic Synchronous Velocity Mode.

And also, when the bit is “6” in Homing mode, the slave performs Returning to the origin position in Velocity mode.

8) Profile Velocity Mode

In this mode, trajectory is generated by the slave.

The master (Control Device) transmits Ox60FF: Target velocity through Cyclic Sync mode or Asynchronous mode, and the slave
makes control of velocity and torque (force).

And also, be able to give slope reaching the target velocity by setting 0x6083: Profile Acceleration and 0x6084: Profile deceleration.

0x605D:Halt opetion code 0x605A:Quick stop option code
0x6083 0x6084 1:0x6084(Profile deceleration) 1, 5:0x6084(Profile deceleration)
Profile acceleration Profile deceleration 2:0x6085(Quick Stop deceleration) 2, 6:0x6085(Quick Stop deceleration)
y | 3:Current Limit Stop 3, 7:Current Limit Stop

vi v
: ) )
> ! 1 1
© ' 1 1
% E 1 1
' 1 L}
= 1 1
: . ! / ! >
T0 : : : : i Time
Operation Enabled : ! Enabled | :
. v i ' : ; 5
Target Velocity | i i
Halt Enabled Enabled §
Quick Stop Enabled Enabled

9) Cyclic Synchronous Velocity Mode

In this mode, trajectory is generated by the master, not the slave.

The master (Control Device) transmits 0x60FF: Target velocity through Cyclic Sync mode, and the slave makes control of velocity and
torque (force).

When the Profile acceleration and deceleration 0x60083, 0x6084 are used, they function only for Halt and Quick stop operations.

0x605D:Halt opetion code 0x605A:Quick stop option code
1:0x6084(Profile deceleration) 1, 5:0x6084(Profile deceleration)
2:0x6085(Quick Stop deceleration) 2, 6:0x6085(Quick Stop deceleration)
A 3:Current Limit Stop 3, 7:Current Limit Stop
A ‘
1
= 1
£ '
o 1
> :
: >
T0 i i E E
Operation Enabled i i Enabled
Vi i ' : :
Target Velocity : :
Halt Enabled Enabled
Quick Stop Enabled Enabled
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Block diagrams of Function Group “Velocity” “Homing” mode are indicated in the following pages.

Velocity Limit ~~ rmms------s
Y i ox2000 |
0x201C ! \
VCMMAX ' oo '
i bit3 !
Homing Velocty Homing Mode(hm)
0x6099,1 Homi thod Homing Acceleration and Velogity G S Filt [ S '
] oming metho i i ‘eloci ommand Filter i
SSVCMD R Deceleration Velocity Y ' Integral Gain Volocity Integral
0x6099 2 > 0x6098 > O0x609A Velocity General Velocity Lowpass ' Limit Drain Rate ' oo
v HOMETYP "] HOMEACC i i H .
ZSVCMD Pug)’(\)ig:'lzlter Filter ON/OFF : -lqi(/zl?_?r:] \?SZR%-QE Toqu_Je Loop _and Monitor
(gﬁ?g‘é—; : Refer to Without using Model Control
i T oole . l Integral Ti
Velocity Offset Cycle Synchronization Velocity Mode (csv) 0x2040-1 0x2034-2 ' 1 0x2000 ! 0 %%:Stalme
ON/OFF OFFVEL i i 0x200C 1
0x60B1 Acceleration and Operation ! T B2 ! TV A
VCOMPC Deceleration Time Mode H o j == TV || P
Constant b || TTTTTTT Torque Servo Motor
Target Position Polarity (Velocit A Y ' Propotional | 0x200B control
n y (Velocity) 0x6083 S 02047 R + Gain KVP v
+ TVCACC Lo » OX > >
0x60FF 0x607E T "1 VGPFIL "1 VCFIL N Load Inertia [ 0x200D
TAVEL CMDPOL ¢] " 1 Rasio JRAT
0x6084 0X6060 Velocity General | Velocity command —|
TVCDEC OPMODE Purpose Filter Lowpass filter ! Tasooon  — e e
b ; i 0x200E
) ] ' o S TRCVGN
Profile Velocity Mode (pv) ' ' o
! R Higher Tracking Control
k Velocity Compensation
Velocity command Monitor H
i .
0x2106 ! Velocity control
vcMoN  [* TTTTTTTTTTTTTTTTTTTTmmmmmmmooooosmmmmonooooootooes
Vel "Acceleration |
elocity 0x200A Detection |
Feedback Filter|  VDFIL HECT T '
Y 1
|
1
Actual Velocity Polarity (Velocity) E
0x606C | 0x607E E
ACVMON [~ CMDPOL !
1
1
H
|
H
i Motor
|
! Pulse Encoder Encoder
' [’ 1
H ) 4x !
| Velocity | ip | multiplier ||
| Detaction 1 ,
tommmmmmmmmm ! e,
H

Block Diagram with Function Group [Velocity] [Homing] Mode
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0x6040:Control Word (Cyclic Sync. Velocity Mode: csv, Profile Velocity Mode: pv)

This object shall indicate the operation mode specific and
Index 0x6040 | manufacturer specific bit in Cyclic Sync-position mode (csv), Profile Object code Variable
velocity mode (pv)
Sub-ldx Description Data Type Access PDO Initial value
0x00 Control word [CWORD] Unsigned16 RwW Possible 0x0000
Note) See the bit patter command list for the detail on Bit 7, 3, Range 0x0000-0xFFFF
2,1,0
MSB LSB
[Cseten] - | EcIr | - | Hat | Frr | Reserved | Reserved | Reserved | Hs* | gs* | ev* | so* |
15 14..13 12 1.9 8 7 6 5 4 3 2 1 0
bit8:HALT [HALT]
0: Acceptpt Velocity Command (Enable bit4)
1: Stop axle with halt option code (0x605D)
0x6041:Status Word (Cyclic Sync. Velocity Mode: csv, Profile Velocity Mode:pv)
This object indicates Operation mode specific bits and
Index 0x6041 Manufacturerer specific bits in Cyclic Shunc. Mode (csv) and Object code Variable
Profile velocity (pv)mode.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Status Word [STSWORD] Unsigned16 RO Possible 0x0000
Note) See the Status word bit patterns status lists for the Range 0x0000-0xFFFF
details on Bit 6, 5,3,2,1,0
MSB LSB
Csetffi Speed or Internal .
Csetprq Res | Drive follows . . Tr Rm Res w Sod* Qs* Ve F* Oe* So Rtso*
X Limit active
the command
15 14 18 12 1 6 5 4 3 2 1 0

__’,I_O 9

|

L

[Voltage Enabled]

bit4: Voltage Enabled
1:voltage enabled

0:voltage disenabled

bit7: warning [warning]
0:No warning 1:warning condition
bit9: remote [remote]

0: Control word is not processed
1: Being processed by control word

bit10: Target velocity reached [Target reached]

1: Reached at target velocity

Set to “1” when the actual velocity is within constant velocity. Coincident
velocity output has two settings, “OD: 0x606D rotational rate setting”
and “OD: 0x202A ratio setting,” and shall be selected on “OD: 0x20FO0.
4 velocity window unit output.” Also set to "1" in the halt state, when
quick stop operation activated (quick stop option code-2, 5, 6, and 7),
and operational mode change completed (for about 1 minute set).

bit11: Internal Limit active [Internal Limit active]

0: Nomal operation
1: Software Position limit, CW limit/CCW limit

bit12: Command acceptance permitted
[Drive follows the command value] (CSV)
0: Target velocity ignored.
1: Target velocity to be used as velocity control loop input.
bit12: Zero-speed status  [Speed] (PV)
0: Not Zero-speed status
1: Zero-speed status
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10) Homing Mode

This clause describes the method by which a drive seeks the home position (also called, the datum, reference point or zero
point)

Input objects are defined as well as the output objects. The user may specify the speed, acceleration and the method of homing.
There is a further object home offset, which allows the user to displace zero in the user’s coordinate system from the home
position.

There is no output data except for those bits in the status word, which return the status or result of the homing process and the
demand to the position control loops.

There are two values for homing speed (0x6099): faster speed for home switch searching (Sub-Index1), and slower speed for
index pulse searching (Sub-Index2). For the homing speed, set larger value than the speed zero range (0x2020). Homing might
not perform correctly if smaller value than the speed zero range is set.

Here is the Objects list in the Homing mode.

List of Homing Mode Object

Index Sub-Index Name PDO Mapping
0x607C 0x00 Home offset Possible
0x6098 0x00 Homing method Possible
0x6099 0x00 Homing speeds Possible
0x609A 0x00 Homing acceleration Possible
0x60E3 0x00 Support Homing Method No
0x60FD 0x00 Digital Input Possible

Control word 0x6040 Status word 0x6041
>

Homing method 0x6098

Homing Speed  0x6099

Homing Digital Input monitor 0x60FD
Homing acceleration 0x609A method

v

Homing offset 0x607C

Digital Input
Home switch
Positive limit switch
Negative limit switch

Homing mode function

By choosing a homing method, the following behavior is determined: the homing signal (positive limit switch, negative limit switch,
home switch and touch-probe 1), the direction of actuation and where appropriate, the position of index pulse.

The home position and the zero position are offset by the home offset. (0x607C: See the definition of home offset for how this
offset is used.) There are five sources of homing signal available: These are the negative and positive limit switches, the home
switch, touch-probe 1 and index pulse from an encoder.

The drive that reached to the limit switch shall move in the other direction to leave the position. In the diagrams of homing

sequences shown below, the encoder count increases as the axis position moves to the right. (The left is the minimum position
ad the right is the maximum position.)
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The below shows the Homing Methods list. No.-4 to -1 are manufacturer specific homing methods

Homing Method

Method Homing Mode Stop direction Function
-4 Homing on hard stop (Butt) and index pulse in negative direction positive Supported
-3 Homing on hard stop (Butt) and index pulse in positive direction negative Supported
-2 Homing on hard stop (Butt) in positive direction negative Supported
-1 Homing on hard stop (Butt) in negative direction positive Supported
0 Undefined homing methods - -
1 Homing on negative limit switch and index pulse positive Supported
2 Homing on positive limit switch and index pulse negative Supported
3 Homing on positive home switch and index pulse negative Supported
4 Homing on positive home switch and index pulse positive Supported
5 Homing on negative home switch and index pulse positive Supported
6 Homing on negative home switch and index pulse negative Supported
7 Homing on positive limit switch, homing on positive home switch and index pulse negative Supported
8 Homing on positive limit switch, homing on positive home switch and index pulse positive Supported
9 Homing on positive limit switch, homing on negative home switch and index pulse negative Supported
10 Homing on positive limit switch, homing on negative home switch and index pulse positive Supported
1 Homing on negative limit switch, homing on positive home switch and index pulse positive Supported
12 Homing on negative limit switch, homing on positive home switch and index pulse negative Supported
13 Homing on negative limit switch, homing on negative home switch and index pulse positive Supported
14 Homing on negative limit switch, homing on negative home switch and index pulse negative Supported
17 Homing on negative limit switch positive Supported
18 Homing on positive limit switch negative Supported
19 Homing on positive home switch positive Supported
20 Homing on positive home switch negative Supported
21 Homing on negative home switch positive Supported
22 Homing on negative home switch negative Supported
23 Homing on positive limit switch and Homing on positive home switch negative Not Supported
24 Homing on positive limit switch and Homing on positive home switch positive Not Supported
25 Homing on positive limit switch and Homing on negative home switch negative Not Supported
26 Homing on positive limit switch and Homing on negative home switch positive Not Supported
27 Homing on negative limit switch and Homing on positive home switch positive Not Supported
28 Homing on negative limit switch and Homing on positive home switch negative Not Supported
29 Homing on negative limit switch and Homing on negative home switch positive Not Supported
30 Homing on negative limit switch and Homing on negative home switch negative Not Supported
33 Homing on the index pulse negative Supported
34 Homing on the index pulse positive Supported
35 Homing on the current position - Supported
37 Homing on the current position - Supported

-128 to -5, 15, 16, 31, 32, 36, 38 to 127 Reserved - -

# Object:0x607C Use of the object 0x607C Homing Offset

The set homing offset (0x607C) is used to calculate actual position during homing. Homing offset can be always

Written, however is used only in the homing mode to re-calculate actual position.

The position actual value (0x6064) is the current software position in the ampilifier. It is based on the unprocessed position
encoder information (single or multi turn encoder).

For a single turn encoder the single turn information represents the position actual value. For a multi turn encoder the multi turn
information represents the position actual value.

Settings of actual position calculation method”.

The actual position (0x6064) in home position during homing is as follows:

Without Homing Method 35,37 Homing Method 35,37
» » Actual Position
Zero Position Home Position (0x6064)
for the application (Index Pulse)
I‘ Home offset | >
Home offset
(0x607C) > (0x607C)
Zero Position = Home Position +Home offset (0x607C) Actual Position(0x6064) = Home offset (0x607C)

The following figures show sequences in the homing mode of Control word (0x6040), Operation mode (0x6060) and Operation
display (0x6061).
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The following sequence

1) Start and completion sequence

Enable operation
(0x6040:bit3-1)

Operation Mode
(0x6060)

Operation Display
(0x6061)

shows homing modes corres

of homing mode

ponding to the Amplifier of Servo Amplifier

SON

:

AN

H

ing operation
op(0 6040bt4)
atio

//////////////

//////////////

Calculation method

tart/st
Ic
rel/abs (0x20F6-1)

////////////////%%////////////////M\/<//////////////////////////////

Homing attained
(0x6041:bit12)

///////////////V< |

Target reached
(0x6041:bit10)

g
(0x6041:bit13)

2) Cancel before homing co

Enable operation
(0x6040:bit3-1)

Operation Mode
(0x6060)

Operation Display
(0x6061)

T

)

RNV

I

mpletion

SOFF

SON

—

Cancel homing

H

//////////////

AN

//////////////

ing o
tart/stop(Ox 6040 b it4)

lculatio

rel/abs (Ox

Calculation method

s (0x20F6-1)

////////////////%%////////////////////////////////////////////////////

Homing attained
(0x6041:bit12)

n i

///////////////V\//ﬂ

Target reached
(0x6041:bit10)

9
(0x6041:bit13)

F
X
6
X
6
X
1
0
1
0
1
0
1
0
1
0

LTI

I




7. Object Dictionary

# Definitions of general purpose input signals in the homing mode
1) In the homing mode, input allocation and sequence of positive limit switch (CC:OT) and negative limit switch (CCW:OT) are
determined by setting of 0x01:Positive limit switch and 0x02:negative limit switch in 0x20F.
And also, the limit switch for the homing direction is determined by the homing method, regardless 0x01: Positive limit switch and
0x02: Negative limit switch in 0x20F8 that were previously loaded and shall be discarded.
However, the limit switch that is in the direction of no use actuates the function that is set in 0x20F8.
2) The home switch in a homing mode is allocated an exclusive use connector CONT1 (Home Switch) automatically.
This is dual input both of general-purpose input and exclusive input. Therefore, when you use Home switch input, set all selection
of general-purpose input in 0x20F8 as other than "02:CONT1 ON" and "03:CONT1 OFF".
* If CONT1 is allocated to the other operation, a homing may not work normally.
The definition of home switch setting is fixed as follows:
+ Home switch is on: Photocoupler of the amplifier is on, Home switch is off: Photocoupler of the ampilifier is off
# Operation direction of homing method
Move/rotation direction (see from motor shaft end) in each homing drawing depends on 0x607E: Polarity.
Move direction in drawing and motor rotation are shown below.

O0X607E Polarity Move to righ_t/ quitive rotation Move to Ieft_/_Negative rotation
(Actual position increased) (Actual position decreased)

0x00 (Position polarity Bit7=0) Cw CCW

0xEOQ (Position polarity Bit7=1) CCW cw

# Homing Method [1]: Homing on negative limit switch and index Pulse

# Homing Method [2]: Homing on positive limit switch and index Pulse
Using these method [1] and [2] as shown in the below figure. In the method [1], the initial direction of movement shall be leftward
(Negative rotation) if the negative limit switch is inactive. The home position shall be at the first index pulse to the right of the
position (Positive side) where the negative limit switch becomes active.
And using the method [2] , the initial direction of movement shall be rightward if the positive limit switch is inactive The position of
home shall be at the first index pulse to the left of the position (Negative side) where the positive limit switch becomes inactive.

[ I }
||
S B

i i i | L. i i
C o | ] r | @ D
Index Pulse E | | | | | | E Index Pulse
Negative Limit Switch E E E E E E Positive Limit Switch
[1]Homing on negative limit switch and index pulse [2] Homing on positive limit switch and index pulse

0x6099, 0x01: Speed during search for switch
0x6099, 0x02: Speed during search for zero —_—

# Homing Method [3][4]: Homing on positive home switch and index Pulse

# Homing Method [5][6]: Homing on positive home switch and index Pulse
Using these methods as shown in the below figure, the initial direction of movement shall be dependent on the state of the home
switch input. In the method [3] and [6], the home position shall be at the left position where the home switch changes state, and
in the method [4] and [5], the home position shall be at the initial index pulse to the right of the point where the home switch
changes state. If the initial position is situated so that the direction of movement shall reverse during homing, the point at which
the reversal takes place is anywhere after a change of state to the home switch.

L. L i L. L i
H H 5 H
LI N ) : LI Lo :
: o : : L |
i P i i N G D1
e (D)— A s
: ‘_@ L | [ — :
L. (4 : r N :
r- — { >—> | | P |
| N | : Lo :
i i j A 1 | i i i i
| AN | | o) ]
| L | | T 1
Index Pulse | | : | | | | : | | Index Pulse
| T — S S |
Home Switch E E E E E E i Home Switch
[3] Homing on positive home switch and index pulse (Neg) [5] Homing on positive home switch and index pulse (Pos)
[4] Homing on positive home switch and index pulse (Pos) [6] Homing on positive home switch and index pulse (Neg)
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# Homing Method [7][8][9][10]: Homing on positive home switch, home switch and index Pulse

| |
. || . . . . J

Index Pulse | | I I Index Pulse
| ! || i 1
Home Switch i N i i Home Switch
Positive Limit Switch i : / / i i i Positive Limit Switch
I

[7] Homing on positive limit switch, homing on positive home switch and index pulse (Neg)

[8] Homing on positive limit switch, homing on positive home switch and index pulse (Pos)

[9] Homing on positive limit switch, homing on negative home switch and index pulse (Neg)

[10] Homing on positive limit switch, homing on negative home switch and index pulse(Pos)

# Homing Method [11][12][13][14]: Homing on negative home switch, home switch and index Pulse

[ l =]
| |
| | ' I L

—- O

O g0
O

1

1

%

Index Pulse I I |l I Index Pulse

: : | | :
Home Switch : : H : Home Switch
Negative Limit Switch / / Negative Limit Switch

I
[11] Homing on negative limit switch, homing on positive home switch and index pulse (Pos)
[12] Homing on negative limit switch, homing on positive home switch and index pulse (Neg)
[13] Homing on negative limit switch, homing on negative home switch and index pulse (Pos)
[14] Homing on negative limit switch, homing on negative home switch and index pulse (Neg)
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# Homing Method [17]: Homing on negative limit switch
# Homing Method [18]: Homing on positive limit switch

There methods are similar to methods [1] and [2]. Using these method [17] and [18] as shown in the below figure.

In the method [17], the initial direction of movement shall be leftward (Negative rotation) if the negative limit switch is inactive.
The home position shall be at the potision by the negative limit switch becomes active.

And using the method [18] , the initial direction of movement shall be rightward (positive rotation) if the positive limit switch is
inactive The position of home shall be at the position by the positive limit switch becomes inactive.

| ==L ]
| |
. =] .

Negative Limit Switch Positive Limit Switch
[17] Homing on negative limit switch [18] Homing on positive limit switch
# Homing Method [19][20]: Homing on positive home switch [21][22]: Homing on negative home switch

Homing without index pulse

There methods are similar to methods 3 to 6 that the home position is not dependent on the index pulse but only depend on the
relevant home or limit switch transitions. The home position is found by the homing switches and Index pulses. Methods 19 to 21
stop by the homing position only.

= | —

Té

&
- @

]

Home Switch Home Switch
[19] Homing on positive home switch (Negative direction) [21] Homing on negative home switch (Positive direction)
[20] Homing on positive home switch (Positive direction) [22] Homing on negative home switch (Negative direction)
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# Homing Method [33][34]: Homing on index Pulse
# Homing Method [35][37]: Homing on current position

In homing method [33][34], homing direction of [33] is left side (negative rotation), and of [34] is right side (positive rotation). The
home position shall be at the nearest index pulse that is found in the selected direction.

In homing method [35][37], the current position shall be taken to be the home position. This method does not require the drive
device to be in operation-enabled state (Servo-ON). Note)

However, the actual position calculation method is only absolute homing.

: : Homing operation '
| 0x6040:bit4 0 1

Index Pulse

[33] Homing on negative Index Pulse in negative direction
[34] Homing on positive Index Pulse in positive direction [35][37]Homing on Current position  Note)

Note) Homing method [35]: Homing on current position is void at CiA402 Work Draft CANopen Drive and motion control device profile
part2 Version:3.0.1.13 (26 April 2012)

# Homing Method [-1] [-2]: Homing on hard stop Note
# Homing Method [-3] [-4]: Homing on hard stop and index pulse Note

Note) Methods [-1] to [-4] are manufacturer-specific methods.

In homing methods [-1] and [-2], the direction of homing is positive or negative respectively.

The home position shall be the mechanical end where the motor stopped.

In homing methods [-3] and [-4], the direction of homing is negative or positive respectively.

The home position shall be the first index pulse after reversing at the mechanical end where the motor stopped.

Pl | HA }

| i L |
<_Cz)—| |_(D_, L : s I . N
Index Pulse | | | / / | | |
I
[-1] Homing on hard stop in positive direction [-3] Homing on hard stop and index pulse in negative direction
[-2] Homing on hard stop in negative direction [-4] Homing on hard stop and index pulse in positive direction
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# Home position retention function when using absolute system

Execution result of “OD: 0x6098 Homing method 35,37 (Homing to present position)“will be stored automatically after a homing
completion. "OD: 0x6064: Actual position” can retain the origin coordinates even when re-turning on the power next time.

In this regard, however if any encoder clear or battery errors occur, correct origin coordinate shall not be presented, so
re-homing is required. Absolute system homing “origin coordinate retention procedure” is shown below:

AN NN

Set "OD: 0x6098 Homing method" to "35 (0x23), 37 (0x25): Homing to present position".

Setting of "OD: 0x607C Home offset" (When using "0: Absolute homing,” set the position you
want to set to “detection reference position, when using "1:
Relative position homing”, set to zero.)

When performing “Absolute homing”, proceed to step 5, when performing “Relative homing”, proceed to step 4.

Calculate “OD: 0x607C Home offset” value from "OD: 0x210C Home index position", and set.
Home offset (0x607C) = Origin coordinate after homing completed - Home index (0x210C)

The origin coordinates which was performed homing is stored automatically. Do not turn off a control power

Step 1 Preparation of homing

Change "OD:0x6060 Operation mode" to "6: Homing mode”.
Step2  Homing start

Set “OD: 0x6040 Control word, Bit4=1 (0x0010): Homing start”.
Step 3 Confirmation of reference position detection

Monitor “OD: 0x6041 Status word, Bit12=1: Homing completed”.
Step 4 Setting of home offset
Step 5  Storage of origin coordinate

at that time.

Wait until it becomes "OD: 0x6041 Status word, Bit12=1".
Step6  Homing completion

Exit “OD: 0x6040 Control word, Bit4 = 0 (0x0000): Homing,” and then change the control mode back to the one
using "OD: 0x6060 Operation mode".

Automatic save is not valid except the homing method of absolute system: 35(0x23) and 37(0x25).

To update the stored origin coordinate, perform a homing of absolute system again.

To clear stored “origin coordinate after homing completed,” perform encoder clear, and then re-perform
parameter retension procedure (0x1010).

0x6040:Control Word (Homing Mode: hm)

This object indicates the Operation Mode Specific bit and . .
Index 0x6040 Manufajcturer Specific bit ianoming Mode. i Object code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Control Word [CWORD] Unsigned16 RW Possible 0x0000
Note) For details on Bit 7,3,2,1 and 0, see the table of Control Range 0x0000-OxFFFF
Word Bit Pattern Command.
MSB LSB
Csete - Eclr - Halt Fr* Reserved Res Hof’"”g Hs* Qs* Ev* So*
n operation start
15 14.13 12 1. 8 7 6 5 4 3 2 1 0
L bit4: Homing operation start [Homing operation start]
Start or continue homing procedure
bit8: HALT [HALT]
0: Homing function enable (Enable bit4)
1: Stop axis according to halt option code (0x605D)
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0x6041:Status Word(Homing Mode: hm)

This object indicates Operation Mode Specific bit and . .
Index 0x6041 Manufajcturer Specific t‘))it in Homing Moge. Object code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Status Word [STSWORD] Unsigned16 RO Possible 0x0000
Note) For details on Bit 6, 5, 3, 2, 1 and 0, see the Range 0x0000-0xFFFF
Status Word List Bit Pattern (Bit 6,5,3,2,1,0)
MSB LSB
CsetfixCsetprqg Homing H‘”T"”g .In.terna'l Target Rm |[Res W Sod* | Qs* Ve F* | Oe* | So* |Rtso*
error attained Limit active reached
15 | 14 13 12 n 10 9 8 7 6 5 4 3 2 1 0

L

bit4: Voltage Enabled
0: Voltage disenabled

[Voltage Enabled]
1: Voltage enabled

bit7: warning
0: No warning

[warning]
1: warning condition

bit9: remote

[remote]

0: Control word is not processed
1: Being processed by control word

bit11: Internal Limit active
0: nomal operation
1: Software Position limit ,CW limit/CCW limit

[Internal Limit active]

Discription

Homing procedure is in progress

Homing procedure is interrupted or not started

Homing is attained, but target is not reached

Homing procedure is completed successfully

Homing error occurred, velocity is not 0

Homing error occurred, velocity is 0 (ZV)

bit13 | bit12 | bit10
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 X

Reserved
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11) Function Group “Torque (force)”

# Abstract of Function Group “Torque (force)”
As for function group ” Torque (force)” Mode, “Profile Torque (force) Mode” and "Cyclic Synchronous Torque (force) Mode” are
supported.
0x6060: If Operation Mode is set “4”, it is operated by Profile torque (force) mode. If it is set “10”, Cyclic synchronous torque
(force) mode is operated. The below list indicates the main Objects as for function group “Torque (force)”.

12) Profile torque (force) mode
In this mode, trajectory is generated by the slave.
The master (Control Device) transmits 0x6071: Target torque (force) through Cyclic Sync mode or Asynchronous mode, and the
slave makes control of velocity and torque (force).
And also, be able to give slope reaching the target torque (force) by setting 0x6087: Torque Slope.

0x605D:Halt option code 0x605A:Quick stop option code
1, 2:0x6087(Torque slope) 1, 2, 5, 6:0x6087(Torque slope)
A 3:Current limit stop 3, 7:Current limit stop
e —— R e
0x6087 ! RN 1
Torque Torque slope " |
! | |
i 1 1
' : L >

0 ] i |
Operation Enabled Enabled ! |
1 ' | | E :
Target Torque ; 5
Halt Enabled Enabled i

Quick Stop Enabled Enabled

13) Cyclic Synchronous torque (force) mode

In this mode, trajectory is generated by the master, not the slave.

The master (Control Device) transmits 0x6071: Target torque (force) through Cyclic Sync mode, and the slave makes control of
torque (force).

0x6087 Torque (force) slope functions only in Halt or Quick stop operation.

0x605D:Halt option code 0x605A:Quick stop option code
1, 2:0x6087(Torque slope) 1, 2, 5, 6:0x6087(Torque slope)
A 3:Current limit stop 3, 7:Current limit stop
1t A-——y - —
1
Torque “la
|
1
! >
T0 | ; i |
Operation Enabled Enabled | i
Target Torque 5 5
Halt Enabled Enabled
Quick Stop Enabled Enabled
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Block diagrams of Function Group “Torque” mode are indicated in the following pages.

Torque Command Filter

Servo Motor

i |
Torque Offset Ci t : i
: Operation Mode D Limitation | : :
0x60B2 H ' H 0x2040-2 :
X 1 i H i ON/OFF i b= e ]
Profile
UIREGIAF Torque Mode (tq) Speed i 1 : E i B E
aRnalnment ; i ' ! 1 0x203B |Integral Gain !
0x6060 ange | oxeo72 | RN, /SN ! i Limit '
Target Torque + t OPMODE i | MAXTRQ E ' :' Torque Command General H Lo;/yl;t)ass ! i UUELL E
0x6071 0x2087 Polarity (Torque)| ox2022 | [t | o Purpose Filter ! liter ' i ¢ :
——o ''| oxe0E0 |1 - ' : '
LAURE TELeRE || ox607E ool | TCIMF | | oxe042 || 0x2043 || ox204a || oxa045 | | ox2011 | '] 0x203A /|| oxe032 | 1.
CMDPOL s 1 ' T | TGPFIL1 [| TGPFIL2 [| TGPFIL3 [| TGPFIL4 B TCFIL H [ TTI / KTP ! 4
—o° 'y 1| Ox60E1 |1 . : ! : '
1| TCLMR |1 . i ! b ]
Torque Command Cycle Synchrnization 1 i L :
Monitor H H ! '
Torque Mode (cst) [ : H !
0x2107 |, Y i '
TCMON [~
Actual Torque Polarity (Torque)
0x6077 | 0x607E [ M
ACTMON [~ CMDPOL [
Actual Velocity Polarity (Velocity)
(S K
0x606C 0x607E ! Velocity !
ACVMON CMDPOL | Detection !
Pulse Encoder
Fmmmm e
! 4x multiplier |
o——
o . |
O

Serial Sensor

Block Diagram with Function Torque Mode
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0x6040:Control word (Cyclic s

nchronous torque (force) mode: cst, Profile torque (force) mode:tq)

This object indicates operation mode specific bits and
Index 0x6040 manufacturer specific bits of the Cyclic synchronous torque (force) Object code Variable
mode (cst) and Profile torque (force) mode (tq)
Sub-ldx Description Data Type Access PDO Initial value
0x00 Control word [CWORD] Unsigned16 RwW Possible 0x0000
Note) See the Command table for “Control word bit pattern Range 0x0000-0xFFFF
(Bit 7, 3, 2,1, 0,) command
MSB LSB
Csete E ¢ . . . .
n - clr - Halt Fr Reserved Reserved Reserved Hs gs ev o)
15 14.13 12 .. 8 7 6 5 4 3 2 1 0
bit8:HALT [HALT]
f 0: Accept Torque Command(Enable bit4)
1: Stop axis according to halt option code (0x605D)
0x6041:Status word (Cycle synchronous torque (force) mode: cst, Profile torque (force) mode: tq)
This object indicates Operation modes specific and Manufacturer
Index 0x6041 specific bits of Cycle synchronous torque (force) mode: cst, Object code Variable
Profile torque (force) mode: tq
Sub-ldx Description Data Type Access PDO Initial value
0x00 Status word [STSWORD] Unsigned16 RO Possible 0x0000
Note) See the Pattern Status table for “Status word bit Range 0x0000-0xFFFF
pattern (Bit 6,5, 3,2,1,0,)
MSB LSB
Cseffix | Csetpro | Res Drive follows 'In.terna.I Tr Rm Res w Sod* Qs* Ve F Oe* So* Rtso*
the command| Limit active
15 14 13 12 n 10 9 8 7 6 5 4 3 2 1 0

Bit4: Voltage Enabled
0: voltage disenabled

[Voltage Enabled]
1: voltage enabled

bit7: warning
0: No warning

[warning]
1: warning condition

bit9: remote

[remote]

0: Control word is not processed
1: Being processed by control word

bit10: Target reached

1: Reached at target torque
"1" is set when actual torque is torque attainment range or more.

Actual torque attainment output is set to “1” when it is over “OD: 0x202E
Torque attainment set value” depending on selection of “OD: 0x20F0.6
Motor rated torque ratio” or “torque limit ratio.”

Also set to "1" in the halt state, when quick stop operation activated (quick
stop option code-2, 5, 6, and 7), and operational mode change completed
(for about 1 minute set).

[Target reached]

bit11: Internal Limit active
0: nomal operation
1: Software Position limit ,CW limit/CCW limit

[Internal Limit active]

bit12: Command acceptance permitted
[Drive follows the command value]

0: Target position ignored.
1: Target torque to be used current control loop input.
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14) Function Group “Touch Probe”

Abstract of Touch Probe

“Touch Probe function” is a latching function to latch the edge-triggered encoder position by digital input.
"Touch Probe in the event” is independent from NC cycle time function since it
latches the sensor position in the hardware of the slave, therefore, it enables capture it more precisely.
This amplifier provides two of channels - Touch Prove 1 (CONT1), Touch Probe 2 (CONT2) - for inputting “Touch Probe function”.
Set all of selections of General input functions in 0x20F8 to [00:Always function disabled] before using “Touch Probe function” ,
since the input channels are provided for dual-purpose input.

The objects used for “Touch Probe” are indicated in the following list.

Object Lists of Touch Probe

Index Sub-Index Name PDO Mapping
0x60B8 0x00 Touch Probe Function Possible
0x60B9 0x00 Touch Probe Status Possible
0x60BA 0x00 Touch probe pos 1 pos value (positive edge) Possible
0x60BB 0x00 Touch probe pos 1 neg value (negative edge) Possible
0x60BC 0x00 Touch probe pos 2 pos value (positive edge) Possible
0x60BD 0x00 Touch probe pos 2 neg value (negative edge) Possible

« Touch prove 1 (CONT1) signal can be triggered with “touch prove 1 input or position encoder index pulse N°' ™ by “0x60B8, bit

2: Trigger selection.”

Touch prove 2 (CONT2) signal can be triggered with “touch prove 2 input or position encoder index pulse N " by “0x60B8, bit

10: Trigger selection.”

Note 1) When setting trigger with position encoder index pulse, if you use incremental encoder Z-phase is used, if you use
absolute encoder, “the position that absolute data within single turn is zero” is used as index.
The sequence of Touch Probe Function is indicated as follows.

The position feedback value latched at Touch Probe 1/2

Touch Probe function
(0x60B8,bit2 or 10=0)

Touch Probe function
(0x60B8,bit0 or 8=1)

Touch Probe status
(0x60B9,bit0 or 8=1)

Touch Probe 1/2

Touch Probe status
(0x60B9,bit1 or 2=1)
(0x60B9,bit9or10=1)

N

W

>

Touch Probe function
(0x60B8,bit2 or 10=1)

Touch Probe function
(0x60B8,bit0 or 8=1)

Touch Probe status
(0x60B9,bit0 or 8=1)

W,

Index Pulse
(zero-phase pulse or zero

position within one-turns)

Touch Probe status
(0x60B9,bit10r2=1)

(0x60B9,bit9or10=1)

The position feedback value latched at Touch Probe 1 with Index Pulse.

\ 4

TN

The position value of positive edge latched at Touch Probe 1 (position encoder index pulse) is stored in 0x60BA
The position value of negative edge latched at Touch Probe 1 (position encoder index pulse) is stored in 0x60BB
The position value of positive edge latched at Touch Probe 2 (position encoder index pulse) is stored in 0x60BC
The position value of negative edge latched at Touch Probe 2 (position encoder index pulse) is stored in 0x60BD

The position value latched by Touch Probe function
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& Master-led homing (Touch probe homing method): Homing with touch-probe (without Limit Switch)

EtherCAT-support is recommended for touch probe homing to support correct and fast homing.
Toucn probe events can be accurately captured as the events function separately inside slave hardware, unlike master/ slave
sampling frequency. Examples of homing using tuch probe function are shown below:

A) Machine position/ velocity

AXIS

@

Touch probe signal
(Zero-phase signal) ®

Position

B) Position

\

A
Velocity

C) Velocity

Master-based homing using touch probe
*A) shows machine axis position, the red line shows velocity, B) shows motor position chart, and C) shows motor velocity chart.

EtherCAT Master (Host)

No

® \

Motor acceleration

@

Home switch reversed? (Limit switch attained)

(©) { Yes

Stop motor and reverse the rotational direction

\

No

Y

Accelerate motor in reversed direction. Limit switch released?

@ Yes

Y

0x60B8: Touch prove-enabled (bit0 = 1)

® \d
0x60B9,bit2-1: Touch probe position stored?

® { Yes

Decelerate motor

@ \

Touch probe position aquired, calculate reference and actual position.

\/

RS2 EtherCAT Slave (Sub)

\i

\

Time

Time

0x60FD: Digital-input

monitor

@ Y N
o
0x60B8: Touch prove enabled?
Yes
S -
Y No

Any events of touch prove?

Yes

\

l

0x60B9, bit2-1: Touch probe position stored
0x60BA, 0x60BB : Touch probe position aquired.

'

Example of touch prove homing procesure
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15) Operation Mode Parameter (Profile Area)

0x6060:0peration Mode

Index 0x6060 | Indicates requested operation mode. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Operation Mode [OPMODE] Integer8 RW Possible 0x00
Setting Range 0x00 - 0x0A

0 :No Mode/Mode is not assigned. (0to 10)

1 :(pp) Profile Position Mode

2 : Reserved

3 :(pv) Profile Velocity Mode

4 :(tp) Torque (force) Profile Mode

5 :(ip) Interpolated Position Mode

6 :(hm) Homing Mode

7 :(ip) Interpolated position mode

8 :(csp) Cycle Sync. Position Mode

9 :(csv) Cycle Sync. Velocity Mode

10 :(cst)Cycle Sync. Torque (force) Mode

* When this parameter is read, setup "operation mode" is read out.
Operation mode under actual operation serves as "Operation Mode Display" (0x6061).

* Make sure to change at the time of the main power supply OFF, Servo-off, or motor stop.

* Changing mode while motor rotating is dangerous. Make sure to change at the time of the main power supply OFF, Servo-off,
or motor stop.

* Servo ON is not available when operation Mode is set “0”.

0x6061:0Operation Mode Display

Indicates actual operation mode. . .
Index 0x6061 Definition is the s:me as 0x6060: Operation Mode. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Operation Mode Display [OPDISP] Integer8 RO Possible 0x00
Display 0x00 - Ox0A

o No Mode/Mode is not assigned. Range (0to 10)

1 :(pp) Profile position Mode

2 : Reserved

3 ((pv) Profile Velocity Mode

4 (tp) Torque (force) Profile Mode

5 -(ip) Interpolated Position Mode

6 :(hm) Homing Mode

7 «(ip) Interpolated position mode

8 :(csp) Cycle Sync. Position Mode

9 :(csv) Cycle Sync. Velocity Mode

10 :(cst) Cycle Sync. Torque (force) Mode

Operation modes changed at the time of motor rotation will be valid after the motor stops completely.
Velocity
________ Modechange /.. Modechange .. Ne---------ooo- ZVDAT

Reqluest Requlest

v v
0x6060 « ]
Operation Mode —
. 0x6061 . Q\
Operation Mode Display —) /
1 v
Bi10: Torget Reached [T [//]/

0
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0x6062: Position Demand Value

Index 0x6062 | Indicates the internal target position. Object Code Variable
Sub-ldx Description Data Type Access PDO |Initial Value
0x00 Target position [PositionDemandValue] Integer32 RO Possible -
Indicates the internal command when position control mode is Display 0x80000000 - OX7FFFFFFF
in profile position mode Range (-2147483648 to 2147483647 Pulse)
This command position update by the servo control cycle Unit Pulse
125us.
0x6063: Internal Actual Position
Index 0x6063 | Indicates real position depending on control cycle. Object Code Variable
Sub-ldx Description Data Type Access PDO |Initial Value
0x00 Internal Actual Position [IACPMON] Integer32 RO Possible -
Internal actual position data update by the servo control cycle Display 0x80000000 - Ox7FFFFFFFF
125ps. Range (-2147483648 to 2147483647 Pulse)
Monitor unit indicates the resolution of motor encoder to be Unit 1 pulse
used.

v Encoder combination: In the case of Absolute encoder

Effective bit length=Multiply 1 rotation resolution by multiple-rotation bit, effective bit length become "x” unfixed.

v Encoder combination: In the case of Incremental encoder

When the voltage enabled, define the position as zero, and the value of 32-bit that quadruplicate the A/B signal, which

rise/down on “the free run counter” is displayed.
v If the 0x607E position polarity(bit7) = 1, this data is inverted.

Therefor, From an anterior view of the motor the value increases in the direction of Counter-Clockwise rotation (CCW).,

0x6064: Position Actual Value

signal will reply.
In case of non-synchronization system, latest present position
(Same as 0x6063) will reply.

v Encoder combination: In the case of Incremental encoder

When the voltage enabled, define the position as zero, and the value of 32-bit that quadruplicate the A/B signal, which
rise/down on “the free run counter” is displayed. From an anterior view of the motor the value increases in the direction

of Counter-Clockwise rotation (CCW).

Index 0x6064 | Indicates real position depending on communication cycle. Object Code Variable
Sub-ldx Description Data Type Access PDO |Initial Value
0x00 Position Actual Value [APMON] Integer32 RO Possible -
Position Actual Value indicates present position Display 0x80000000 - Ox7FFFFFFFF
In case of synchronization by distributed clock (0x1C32-01 is Range (-2147483648 to 2147483647 Pulse)
DC Sync0 or DC Sync1), position data that is latched by SYNC Unit Pulse

v/ When the position polarity of 0x607E is reversed, the value increases in the CW direction.

0x6065: Position Deviation Window (Position Deviation Counter Overflow Value)

window, becomes Excessive position deviation alarm.
|Position Actual Value Deviation| >= Set Value

Index 0x6065 Permissible position range is set as a position request value Object Code Variable
relatively to.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Position Deviation Window [OFLV] Unsigned32 RW Possible 0x4C4B40
When position actual value crosses position deviation (5000000Pulse)

Setting Range

0x00000001 - Ox7FFFFFFFF
(1 to 2147483647 Pulse))

Unit Pulse
0x6066:Position Deviation Time-out
Index Setting time to be the position deviation excessive alarm state after Bit13 of the
status word is set to 1.Operating reaction when excessive position deviation Object Code Variable
0x6066 occurs is peculiar to a maker.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Position Deviation Time-out Unsigned16 RW No 0x0000
Unit is "ms" and stops immediately after alarm occurring with Setting Range 0x0000 - 0x0000
RS2 (tentative name) amplifier. Unit ms
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0x6067:Position Window (Input Position Window)

Sets up the range permissible as target position attainment.
Index 0x6067 When position actual value of position encoder is in Position Window, Object Code Variable
means arriving at target position.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Position Window [INP] Unsigned32 RwW No 0x64
When position deviation counter value is below this preset value, (100Pulse)
outputs IN-Position signal (INP). Setting Range 0x00000000 - 0x7FFFFFFF
When |Position Actual Value Deviation|<= Set Value, outputs (0 to 2147483647 Pulse)
Position Window Monitor (INP monitor). Unit pulse

*In the case of incremental encoder, 4 times of the number of encoder pulses are standard.
*In the case of absolute encoder (except for incremental output), absolute value is standard.

Position command pulse
frequency monitor

Input Position Window

Set Value
Position Deviation-Menitor x
/ h 4
INP 1 0 1
0x6068:Position Window Time
Index 0x6068 \?Vei:]sdgvr\)l time until outputs to INP monitor after arriving in Position Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Position Window Time Unsigned16 RW No 0x0000
RS2-EtherCAT slave amplifier is outputted immediately after Setting Range 0x0000 - 0x0000
arriving in setting range. Unit ms
0x6069:Actual Sensor Velocity
Index 0x6069 | Indicates actual value of velocity sensor. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Actual Value of Velocity Sensor Integer32 RO Possible -
Indicates actual velocity calucurated by motor encoder. Setting Range 0x80000000 to OXFFFFFFFF
(-2147483648 to 2147483647 pps)
Unit Pulse.”Sec
0x606A:Sensor Selection Code
With the object provide the source of velocity sensor actual value. It
Index 0x606A | determines whether a differentiated position signal or the signal from Object Code Variable
a separate velocity sensor evaluated.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Sensor Selection Code Integer16 RW Possible 0x0000
0:Actual velocity from position encoder 0x0000 - 0x0001
1:Actual velocity from velocity encoder
Position encoder and velocity encoder use
the same encoder.
0x606C: Velocity Actual Value
Index 0X606C Has actua_l ve|<_30|ty value c_:alcul_ated from p0_5|_t|_on encoder. Value Object Code Variable
shall be given in the velocity unit of user definition.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Velocity Actual Value [ACVMON] Integer32 RO Possible -
Display Range 0x80000000 - Ox7FFFFFF
v Filter is processed to data, and cutoff frequency is 250Hz. (-2147483648-2147483647 pps)
Unit Pulse/sec
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0x606D: Velocity Window (Velocity Matching: Rotation Speed Setup)

Sets the range regarded as Velocity matching range by
the unit [min™"]. . .
Index 0x606D Use this setting when “Velocity Matching Unit Selection” is Object Code Variable
“0x00_min™"".
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Velocity Window Unsigned16 RW No 0x32
When the actual velocity remains within the range of the (50 min™)
target velocity during the time period set in velocity window| Display Range 0x0000 to OxFFFF
time shown in Ox605E, the status word “TargetReached” is (0 to 65535min")
set. Unit min™’!
This is enabled in profile velocity mode.
Y Y
. A i
Velocit:
Velocity
Command
4 N\
v The velocity matching output is switched by the setting of rotation speed (min™) and ratio (%)
at Velocity matching unit output selection (0x20F0.4).
At selection of rotation speed setup, the condition under this setting value can be monitored with
the status word (0x6040) bit 10: Target matching monitor.
0x606E: Velocity Window Time
Index OX606E f‘After velocity at’t’a_lnment, sets up time (timer) until the status word Object Code Variable
TargetReached” is set.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Velocity Window Time Unsigned16 RW No 0x0001
This servo amplifier sets the status word Bit 10: Target matching| Display Range 0x0001 to 0x1388
monitor when the velocity reaches the setting range and (1 to 5000)
remains within the range for a time longer than the setting. Unit ms
0x606F: Velocity Threshold (Speed Zero Setting)

Index 0x606F | Sets the range regarded as speed zero by the unit [min]. | Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Speed Zero Window Unsigned16 RW No 0x0032

When the actual velocity falls below this setting value, the (50 min™")

status word “Speed zero detection” is set.
This is enabled only in profile velocity mode.

Display Range

0x0005 to 0x01F4
(5 to 500min™")

Unit min™!
0x6070: Velocity Threshold Time
Index 0x6070 Sets up time (timer) until the status word “Speed zero detection” is Object Code Variable
canceled.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Velocity Threshold Time Unsigned16 RW No 0x0001
When the actual velocity is higher than the threshold velocity for| Display Range 0x0001 to 0x1388
a time longer than the setting, the status word bit 12: Speed (1 to 5000)
zero detection is canceled. This is enabled only in profile Unit ms
velocity mode.
0x6071: Target Torque (force)
Index 0x6071 Torqufe (force) command value set to torque (force) controls in Object Code Variable
Function Torque (force) Mode.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Target Torque (force) [TATRQ] Integer16 RW Possible 0x0000
Setting units are 0.1% LSB in 1/1000 unit of rated torque Display Range 0x8000 to Ox7FFF
(force). However, it is limited by max torque (force) for the value (-3276.8 to 3276.7%)
that exceeds the max torque (force) of the motor. Unit 0.1%
0x6072: Maximum Torque (force)
Index 0x6072 Imnglt((:)?tes maximum set value of the torque (force) permitted to the Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Maximum Torque (force) [MAXTRQ] Unsigned16 RW Possible 0x1388
Setting units are 0.1% / LSB in 1/1000 unit of rated torque (500.0%)
(force). However, it is limited by max torque (force) for the value| Setting Range 0x0000 - 0x1388
that exceeds the max torque (force) of the motor. (0 to 500.0%)
Unit 0.1%
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0x6076: Rated torque

Index 0x6076 | Indicates rated torque of selected motor. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Rated torque Unsigned32 RO Possible -
Indicates rated torque of selected motor. Setting range 0x00000000 to OXFFFFFFFF
Only the Sanyo Denki R series motor is accepted. Unit mN-m
6077: Actual Torque (force) Value
Index 0x6077 | Indicates actual torque (force) value of motor. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Real Torque (force) Value [ACTMON] Integer16 RO Possible -

Setting units are 1% / LSB in 1/1000 unit of rated torque

Display Range

0x8000 - Ox7FFF

(force). (-3276.8 to 3276.7%)
Unit 0.1%
0x6078: Actual Current Value
Index 0x6078 | Indicates actual current value of motor. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Actual Current Value Integer16 RO Possible -

Monitor unit is 1/1000 unit of the rated current, and is 0.1%/LSB. 0x8000-0x7FFF

(-3276.8 to 3276.7%)

Setting range

Unit 0.1 %
0x6079: DC link circuit voltage
Index 0x6079 This quect shall provide the |nstantaqeou§ DC link current voltage at Object Code Variable
the drive device. The value shall be given in mV.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 DC link circuit voltage Unsigned32 RO Possible -
v For AC100V, AC200V DC24V, DC48V Rotary, Linear , Display Range 0x00000000 to OXFFFFFFFF
Direct Drive Motor Unit mV
(RS2E TypeH, RS2A TypeH, RS2J TypeH, RS2K TypeH )

This monitor is simplified. This shows 280,000mV at 200VAC input, 140,000mV at 100VAC input, 48,000mV at 48VDC
input, 24,000mV at 24VDC input and 0V at POFF state.
v For AC400V Rotary, Linear , Direct Drive, Induction Motor AC200V input type (SS1A typeH, RS2C typeH)
It displays the actual DC voltage by detected internal circuit.

0x607A: Target Position

Command position of drive moved by setup of motion control
Index 0x607A | parameters, such as velocity, acceleration, deceleration, and motion Object Code Variable
profile type.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Target Position [TAPOS] Integer32 RW Possible 0
Sets up absolute position command for every communication Display Range (-2147483648 to 2147483647)
cycle. Unit pulse
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0x607B:Position range Limit (Modulo value)

At position command type motion mode, set the range of position coordinates

Index Ox607B able to be set (able t.o‘ be assigned). ‘ y . Object Code
Both controller (position command) and driver (actual position) communicate Array
position data within the range of position coordinates set here.

Sub-ldx Name/Description Data Type Access PDO Initial Value
0x00 Number of Entry - RO No 0x2
0x01 Min position range limit [MINPLIM] Unsigned8 RW Possible 0x80000000

Setting value 0x80000000 to 0x7FFFFFFF
0x02 Max position range limit [MAXPLIM] Integer32 RW | Possible Ox7FFFFFFF
Setting value 0x80000000 to OX7FFFFFFF

Refer to the next page for details.

< About Setting Value >

— Unit is the same user definition as target position, and in this servo amplifier, the unit is 1 Pulse/LSB.

— When minimum position range limit= 0x00000000 and maximum position range limit = 0x00000000 are set, or when minimum
position range limit = 0x80000000 and maximum position range limit = OX7FFFFFFF are set, the position coordinate is recognized as
"Linear coordinate".

— When setting is other than the above, position coordinate indicates "Modulo coordinate”. In this case, although the setting value can
be any value, set actual range of motion at no more than the positive maximum value (0x7FFFFFFF) of 32bit

(' "maximum position range limit - "minimum position range limit" = 2147483647 (OX7FFFFFFF) )

< Linear coordinate(Straight Axis) >

— The limit value of coordinates is the lower limit = 0x80000000, and upper limit = 0x7FFFFFFF. However for PP mode, wraparound

exceeding position range limit is available if 0 is set to Min/Max position range limit.

For CSP mode, wraparound at any range limit is available.

To set limits on the range of motion within position range limit, set the appropriate software position limits (0x607D).
< Modulo Coordinate (Rotation Axis) >

— When the current position reaches the maximum position range limit in the direction of coordinate increase, the following coordinate
value will indicate the setting value of minimum position range limit.

— In the opposite situation, when the current position reaches the minimum position range limit in the direction of coordinate decrease,
the following coordinate value will indicate the setting value of maximum position range limit.

— Except for the motion modes listed below in brackets, all position information set by the controllers should be modulo coordinates.
(In the following case, in the setting of "Standard positioning same as straight axis," for example, if you wish to move from current
position by a value of 90°, the following commands are possible:

"positioning to absolute displacement 630° = 360° (1 revolution) + 270° (in this case, relative displacement of 540°",

"positioning to relative displacement 500° = 360° (1 revolution) + relative displacement of 140 (in the result, positioning to 230°)"

In this case, the current position information always indicates modulo calculated value by 360°.
— In modulo mode, the parameter to set rotation direction in the profile position mode is 0x60F2 bit7, 6.
Modulo coordinate image, in the case that minimum position range limit = 0, and maximum position range limit = 359 is set, is shown
below.

360=0

bit7 bité
11

bit7 bit6
00

210 150

normal only negative only positive optimized
(similar to linear axis) direction direction (shortest way)
Example of Positioning at Rotation Axis
< Regarding timing in which the setting parameter is reflected to coordinate >

— In the case that the previously set position range limit value has been written in the nonvolatile memory of the servo amplifier

= Immediately after control power is On, the setting value of the position range limit will be reflected on position information.
— In the case that setting of position range limit is changed when ESM is in Pre-Operational status.

= The changed setting value will be reflected when ESM is shifted from Pre-Operational to Safe-Operational.
— In the case that ESM changes setting of position range limit in another status than that of Pre-Operational

= Because the changed setting value will be reflected when ESM is shifted from Pre-Operational to Safe-Operational, temporarily

lower ESM to Pre-Operational and increase ESM again.

< Regarding Modulo value at power on >  Note 1), Note 2)
— In case of “0” set to bit2 of 0x20F7. (Normal process)
=Modulo value is the remainder when encoder position (lower 32 bit) is divided by modulo coordinate..
Modulo value after cycled encoder-coordinate will be different between before and after power cycle, if the remainder is existed
when encoder coordinate is divided by modulo coordinate.
— In case of “1” set to bit2 of 0x20F7. (Special process)
=Recording the modulo value to non-volatile memory at control power off. At power on again, absolute position is checked and
modulo value is calculated even if motor rotates during control power off. When the motor has rotated over the pulse that calculated
with 0x20FC during power off, warning (0x2103-1, bit1=1) will be detected at power on. The modulo value at that time is different
from before power off. Do Homing again and reset the coordinate.

Note 1) Please ask our sales if DC input type servo amplifier is used.
Note 2) Modulo value saving function at power ON is only for absolute encoder.
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0x607C: Home offset (homing mode)

Normalizes homing position (mechanical origin) detected in

Index 0x607C homi . Object code Variable
oming mode by homing offset value.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Home offset [HOFFSET] Integer32 RW Possible 0x00000000
&The set homing offset (0x607C) is used to calculate (0 pulse)

actual position.
v Homing offset can be always written, however, is

Setting Range

0x80000000 to Ox7FFFFFFF
(-2147483648 to 2147483647 Pulse)

used to re-calculate only in homing mode. Unit Pulse

The actual position (0x6064) using homing position during homing is calculated as follows:

Without Homing Method 35,37 Homing Method 35,37
Actual Position

Zero Position Home Position

Zero Position = Home Position +Home offset (0x607C)

v If not Homing Method 35 or 37 and ZeroPosition=Home Offset Homing need to sets 0x20F6-1 = 1.

11on (0x6064)
for the application (Index Pulse)
I‘ Home offset H ffset >
(0x607C) - (%r;‘go‘;cs)e

Actual Position(0x6064) = Home offset (0x607C)

0x607D:Software Position Limit

Consists of the Maximum / Minimum software position limits. Object Code
Index 0x607D | Position command and actual position are calculated by target position (0x607A) and Arra
position offset (0x60B0) to be limited in absolute position. Y
Sub-ldx Name/Description Data Type Access PDO (Ini:i?;rl?aeiue)
0x00 Number of Entry - RO No 0x2
0x01 Minimum Position Limit [SMINLIM] Integer32 RwW Possible 0x80000000
Unit is 1 pulse/LSB with RS2EtherCAT amplifier in the same -
user definition as a target position. Ox7FFFFFFF
()
0x02 Maximum Position Limit [SMAXLIM] Integer32 RwW Possible 0x80000000
Unit is 1 pulse/LSB with RS2EtherCAT amplifier in the same -
user definition as a target position. Ox7FFFFFFF
)

target position.
Minimum Position Limit for Normalization = Minimum Position Limit - Home Offset
Maximum Position Limit for Normalization = Maximum Position Limit - Home Offset
v/ Function is invalid when the Minimum Position Limit >= Maximum Position Limit.

Since the actually used limit value includes Home Offset (0x607C), it is normalized internally before being compared with
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0x607E: Polarity (Position, Velocity, Torque (force) Command/Offset Input Polarity)

Sets command for input polarity.
Index 0x607E | When Bit=1, the command value is multiplied by -1, and it serves as a reverse Object Code Variable
command.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Polarity [CMDPOL] Unsigned8 RW Possible 0x00
Setting Range 0x00 to OxEO

Selects the combination of each command polarity over
position command, velocity command, torque (force)
command input, position offset, velocity offset (velocity
addition), and torque (force) offset (torque (force) addition)
from the following contents.

Bit7 : Position Polarity “0”: Command is multiplied by +1. “1”: Multiplied by -1. (only csp.ip, pp enable)

-Valid only in Cyclic sync. position mode (csp), Interpolated position mode (ip), Profile position mode (pp), 0x607A
Target position and 0x60B0 Position offset input value are multiplied by -1 with ”1”, and then command polarity is
reversed.

Bit6 : Velocity Polarity “0”: Command is multiplied by +1. “1”: Multiplied by -1.

+In Cycle sync. position mode (csp), Interpolated position mode (ip), "1” 0x60B0 Velocity offset input value as velocity
compensation is multiplied by -1 with "1”, and then compensation polarity is reversed.

+In Cycle sync. position mode (csv), 0x60FF Target velocity and 0x60B1 Velocity offset input value are multiplied by
-1 with ”1”, and then command polarity is reversed.

Bit5 : Torque (force) Polarity “0”: Command is multiplied by +1. “1”: Multiplied by -1.

-In Cycle sync. position mode (csp) , Interpolated position mode (ip) and Cycle sync. velocity mode(csv),0x60B2
Torque (force) offset input value as torque (force) compensation is multiplied by -1 with ”1”, and then compensation
command polarity is reversed.

+In Cycle sync. torque (force) mode(cst), 0x6071 Target torque and 0x6082 Torque offset input value are multiplied by
-1 with ”1”, and then command polarity is reversed.

Bit4 - 0: Reserved

@ Direction with positive (+) polarity command supply according to the setting value is shown below.

@When command input polarity is standard set value "Bit7=0, Bit6=0, Bit5=0",

rotates to positive direction (CCW) by command polarity + / to negative direction (CW) by -.

@When command input polarity is standard set value "Bit7=1, Bit6=1, Bit5=1",
rotates to negative direction (CW) by command polarity + / to positive direction (CCW) by -.

v/ Change will be impossible if ESM of this parameter is Operational.
Make sure to change after servo-off and shift to Pre-Operational.
v/ Refer to chapter 13, Linear motor control parameter list for the descriprion of linear motor porality.

v If OT is used, set 0x00 or OxEO.

0x607F: Maximum Profile Velocity (Velocity Limit Command)

Index 0x607F | Sets permissible velocity to Velocity command. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Maximum Profile Velocity [VCLM] Unsigned32 RW Possible | OxFFFFFFFF

Limit maximal allowed profile velocity (0x6081) during a
profiled position (pp) motion.

0x00000001 to OxFFFFFFFF
(1 to 4294967295 pps)

Setting Range

¢/ The unit is in user definition as same as 0x6081 Unit Pulse/sec
0x6080: Maximum motor velocity
Index 0x6080 | Sets the selected motor's maximum velocity. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Maximum motor velocity Unsigned32 RW Possible 0x00000000

Sets the selected motor's maximum velocity.
When the Sanyo Denki R series motor is selected, it is

0x00000000 to OXFFFFFFFF
(0 to 4294967295 min™')

Setting range

automatically set at the time of amplifier power input. Unit min'
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0x6081: Profile Velocity

This object shall indicate the configured velocity normally attained at
Index 0x6081 the end of the acceleration ramp during a profile position mode Object code Variable
motion.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Profile velocity [PROVEL] Unsigned32 RW Possible | OxFFFFFFFF
The value is effective for both of CW and CCW. Display range 0x00000000 to OxFFFFFFFF
(0 to 4294967295 pps)
unit Pulse/sec
0x6082: End velocity
Index 0x6082 [ Sets end velocity. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 End velocity Unsigned32 RW Possible 0x00000000
Sets the end velocity in position mode at the time of reaching| Setting range 0x00000000 to OxFFFFFFFF
the target. . ) ) Unit Pulse/sec
This servo amplifier does not support this function.
0x6083: Profile acceleration
Index 0x6083 Par.ameters., to det.:i.de the grgdient at t.he time of motor acceleration Object Code Variable
during Profile position, Function velocity mode.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Profile acceleration [TVCACC] Unsigned32 RW Possible | OxFFFFFFFF
The parameters to give acceleration incline against preset Setting Range 0x00000000 to OxFFFFFFFF
velocity command, and set the rate of velocity per second. (0 to 4294967295 pps?) *
Unit Pulse/sec?

Note) This parameter is effective only against Profile position mode (pp), Profile velocity mode (pv).
Set value pps

0
CCw
or

1sec i

Note) If value is set to “0”, the amplifier proceeds it as "1."

* At the pv mode, upper limit value will be kept at 16,000msec if the value exceeding 16,000msec is set with
conversion per 1,000min™".

0x6084: Profile Deceleration

Index 0x6084 | Parameters to decide the gradient at the time of motor deceleration. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Profile Deceleration [TVCDEC] Unsigned32 RW Possible | OxFFFFFFFF

The parameters to give deceleration incline against preset

Setting Range
velocity command, and set the rate of velocity per second.

0x00000000 to OXFFFFFFFF
(0 to 4294967295 pps?) Note)

Pulse/sec?

Unit
*This parameter is effective only against Profile position mode (pp), Profile velocity mode (pv).

Setvalue pps --------------ooo---o-o
O

CCw
or

cw

0 pps

1sec

*If value is set to “0”, the amplifier proceeds it as "1."

Note) At the pv mode, upper limit value will be kept at 16,000msec if the value exceeding 16,000msec is set with conversion
per 1,000min".
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0x6085: Quick Stop Deceleration

Index Slowdown parameter used for motor stop when quick stop function is ?ctive and "2" or "6" is set to qu'ick Object Code
0x6085 stop co<_1e object (0x605A). Used also when Fault reaction code object (0x605E) and the Halt option Variabl
X "o ariable
code object (0x605D) are "2.
Sub-ldx Description Data Type | Access PDO Initial Value
0x00 Quick Stop Deceleration [QSDEC] Unsigned32 RW Possible | OxFFFFFFFF
Value serves as the same unit as a Profile acceleration object | Setting Range 0x00000000 to OXFFFFFFFF
(0x6083). (0 to 4294967295 pps?)
Unit Pulse/sec?
Note) If value is set to “0”, the amplifier proceeds it as "1."
0x6087: Torque (force) slope
Index 0x6087 This object.shall give incline to torque (force) command in Torque Object Code Variable
(force) profile mode (tq)
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Torque (force) slope [TSLOPE] Unsigned32 RW Possible | OxFFFFFFFF
Even Torque (force) slope is set the value more than Setting range 0x00000001 to OXFFFFFFFF
maximum current of the motor, it will be limited to Maximum Unit 0.1%/sec
current.
0x6088: Torque Profile Type
Index 0x6088 This is a parameter to set the Torque (force) Profile Type in torque Object Variable
(force) profile mode(tq). Code
Sub-ldx Description Data Type Access PDO Initial value
0x00 Torque (force) Profile Type Integer16 RW Possible 0x0000
Setting unit is 0 (Linear ramp) fixed. Setting Range 0x0000 to 0x0000
0x608F: Position Encoder Resolution
Index 0x608F | Sets the resolution of the output shaft encoder. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Sets the number of pulses of position encoder. Unsigned32 RW Possible 0x01
Indicates resolution of the connected encoder. Setting Range 0x00000001 to OXFFFFFFFF
Unit Pulse
0x02 Sets the rotation speed of the motor shaft. Unsigned32 RW | Possible | 0x01
Since this servo amplifier is not compatible with this function,| Setting Range 0x01 to 0x01
values other than 1 cannot be set. Unit
0x6091: Gear Ratio
Index 0x6091 | Sets the gear ratio of the motor shaft and the output shatt. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Sets the rotation speed of the motor shaft. Unsigned32 RW Possible 0x01
With this servo amplifier, the rotation speed of the motor shaft | Setting Range 0x01 to 0x01
is fixed to 1. Unit
0x02 Sets the rotation speed of the output shaft. Unsigned32 RW | Possible | 0x01
With this servo amplifier, the rotation speed of the output shaft| Setting Range 0x01 to 0x01
is fixed to 1. Unit
0x6092: Feed Constant
Index 0x6092 | Sets the travel distance in one rotation of the output shatt. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Number of entry Unsigned8 RO No 0x02
0x00 Sets the travel distance. Unsigned32 RW Possible 0x01
Since this servo amplifier is not compatible with this function, | Setting Range 0x01 to 0x01
values other than 1 cannot be set. Unit
0x01 Sets the rotation speed of the motor shaft. Unsigned32 RW [ Possible | 0x01
With this servo amplifier, the rotation speed of the motor shaft | Setting Range 0x01 to 0x01
is fixed to 1. Unit
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0x6098: Homing method

Index 0x6098 | This object shall set the homing method that shall be used. Object code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Homing method [HOMETYP] Integer8 RW Possible 0x23
Configured homing method (Origin return method) (35)
Setting range 0xFC to 0x25 (-4 to 37)

-4  (0xFC) :Homing on positive hard stop and index pulse
-3 (0xFD) : Homing on negative hard stop and index pulse
-2 (OxFE) : Homing on negative hard stop
-1 (OxFF)  : Homing on positive hard stop

(0x00)  : No Homing method

1 (0x01)  : Homing on negative limit and index pulse

2 (0x02) : Homing on positive limit and index pulse

3 (0x03)  : Homing on positive home switch and index pulse

4 (0x04) : Homing on positive home switch and index pulse

5 (0x05) : Homing on negative home switch and index pulse

6 (0x06)  : Homing on negative home switch and index pulse

7 (0x07) : Homing on positive limit switch, homing on positive home switch and index pulse
8 (0x08) : Homing on positive limit switch, homing on positive home switch and index pulse
9 (0x09)  : Homing on positive limit switch, homing on negative home switch and index pulse

10 (Ox0A) : Homing on positive limit switch, homing on negative home switch and index pulse
11 (0x0B) : Homing on negative limit switch, homing on positive home switch and index pulse
12 (0x0C) : Homing on negative limit switch, homing on positive home switch and index pulse
13 (0x0D) : Homing on negative limit switch, homing on negative home switch and index pulse
14 (OxOE) : Homing on negative limit switch, homing on negative home switch and index pulse

17 (0x11) : Homing on negative limit switch
18 (0x12) :Homing on positive limit switch
19  (0x13) : Homing on positive home switch
20 (0x14) : Homing on positive home switch
21 (0x15) : Homing on negative home switch
22 (0x16) : Homing on negative home switch
33 (0x21) :Homing on negative index pulse

34  (0x22) :Homing on positive index pulse
35 (0x23) :Homing on the current position
37 (0x25) :Homing on the current position
-5 to -128(0xFB to 0x80), 15(0x0F), 16(0x10)23 to 32(0x17 to 0x20), 36(0x24), 38 to 127(0x26 to 0x7F): Reserved

0x6099: HOMING VELOCITY

Index 0x6099 Homin_g v:alocity is used during the procedure command “Homing Object code ARRAY
operation
Sub-ldx Description Data Type Access PDO Initial value
0x00 | Number of entry Unsigned8 RO No 0x02
0x01 Switch search speed [SSVCMD] Unsigned32 RW Possible 0x000A0000
Set the motor speed during search for a end position switch on | Setting range 0x0-OxFFFFFFFF
homing mode (0 to 4294967295 pps)
Unit Pulse/sec
0x02 Zero phase search speed [ZSVCMD] Unsigned32 RW | Possible | 0x00008000
Assign the motor speed during search for the index pulse Setting range 0x0-OxFFFFFFFF
(zero) detection (0 to 4294967295 pps)
Unit Pulse/sec

0x609A: Homing acceleration and deceleration

Index OX609A This objef:t is the parametgrs that define thg velocity slope of the Object code Variable
acceleration and deceleration ramp on homing mode.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Homing acceleration ad deceleration [HOMEACC] Unsigned32 RW Possible | OxFFFFFFFF
The parameters to Homing velocity that restrain velocity Setting range 0x00000000-0xFFFFFFFF
slope of the acceleration and deceleration ramp during (0 to 4294967295 pps?) *
acceleration, zero speed, direction change Unit Pulse/sec?
Note) This parameter is effective only during Homing mode
(hm)
N Setvalue pps?
CW
or
CCwW

0 pps?

1sec 1sec

Note) If value is set “0”, the amplifier proceeds it as "1."
* At the hm mode, upper limit value will be kept at 16,000msec if the value exceeding 16,000msec is set with
conversion per 1,000min-".
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0x60B0: Position Offset

Index 0x60B0 | Provides Target position with Offset. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Position Offset [POSOFF] Integer32 RW Possible | 0x00000000
Offset value is added to Target position. (0 pulse)
If this value is not zero, Target position and Actual position shift for the|  Display 0x80000000 - Ox7FFFFFFF
amount of position offset value when motor stop. Range
Unit 1pulse/lsb
0x60B1: Velocity Offset (Velocity Compensation Value)
Index 0x60B1 | Offset is given to Velocity command. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Velocity Offset (Velocity Compensation Value) Integer32 RW Possible 0

[VCOMPC]
In Cycle sync. Position mode (csp) and Interpolated Position
mode (ip), added to Preset Velocity Command and valid with
Velocity compensation enable bit set.
In Cycle sync. Velocity mode (csv), gives Offset to Velocity
demand value.

0x80000000 - Ox7FFFFFFF
(-2147483648 to 2147483647 pps)

Display Range

Unit Pulse/sec

0x60B2: Torque (force) Offset (Torque (force) Compensation)

*In Cycle sync. Position / Velocity mode

(csp, csv), Interpolated position mode (ip) Torque (force)
compensation value is added to

Torque (force) command when torque (force) compensation
enable

[ICMPEN] Bit4=1 of the Control word 1 (0x2000).

In cst Mode, object gives Offset to Target torque (force). In csp, ip and csv
Index 0x60B2 | Mode, Feed forward function to Torque (force) control system as a Torque Object Code Variable
(force) compensation function.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Torque (force) Offset (Torque (force) Compensation) Integer16 RW Possible 0x0000
[TRQOFF] (0 %)

OXEC78 - 0x1388
(-500.0 to 500.0 %)

Setting Range

Unit 0.1%

*In Cycle sync. Torque (force) mode (cst), gives Offset to Torque (force) demand value.

0x60B8:Touch probe function

Controls the functions of the touch probe.

Index 0x60B8 | Controls the functions of the touch probe. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Touch probe function [TPFUNC] Unsigned16 RW Possible 0x0000

Setting Range 0x0000-0xFFFF

bit0: Touch probe 1 switch enable
0: Switch off touch probe 1
bit1: Touch probe 1 Trigger operation
0: Trigger first event
bit2: Touch probe 1 Trigger selection
0: Trigger with touch probe 1 input
bit4: Touch probe 1 positive edge enable
0: Switch off sampling at positive edge of touch probe 1
bit5: Touch probe 1 negative edge enable
0:Switch off sampling at negative edge of touch probe 1
bit8: Touch probe 2 switch enable
0: Switch off touch probe 2
bit9: Touch probe 2 Trigger operation
0: Trigger first event
bit10: Touch probe 2 Trigger selection
0: Trigger with touch probe 2 input
bit12: Touch probe 2 positive edge enable
0:Switch off sampling at positive edge of touch probe 2
bit13: Touch probe 2 negative edge enable
0:Switch off sampling at negative edge of touch probe 2

1: Enable touch probe 1

1: Continous™'

1: Trigger with position encoder index pulse™?2

1: Enable sampling at positive edge of touch probe 1
1: Enable sampling at negative edge of touch probe 1
1: Enable touch probe 2

1: Continous™’

1: Trigger with position encoder index pulse®?

1: Enable sampling at positive edge of touch probe 2

1:Enable sampling at negative edge of touch probe 2

2%1: When "Continuous" is selected, latched position will be cleared by reverse edge of a latching edge.
2%2: When using absolute encoder, index pulse is position data at 0 within single-turn.
When using “Modulo coordination”, be sure to set bit2 and bit10 to “0: Trigger with touch probe input”.
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0x60B9:Touch probe status

Index 0x60B9 | Displays the status of the touch probe Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Touch probe status [TPSTS] Unsigned16 RO Possible 0x0000

Displays the status of the touch probe Setting Range 0x0000-0xFFFF
bit0: Touch probe 1 switch enable monitor

0:Touch probe 1 is switched off 1:Touch probe 1 is enabled
bit1: Touch probe 1 positive edge value stored monitor

0:Touch probe 1 no positive edge value stored 1:Touch probe 1 positive edge position stored
bit2: Touch probe 1 negative edge value stored monitor

0:Touch probe 1 no negative edge value stored  1:Touch probe 1 negative edge position stored
bit6: Touch probe 1 Trigger selection monitor (User-defined : for testing)

0:Trigger with touch probe 1 input mode 1:Position encoder index pulse trigger mode
Bit7:Touch probe 1input monitor (User-defined : for testing)

0:Photocoupler is off (CONT1:0FF) 1:Photocoupler is on (CONT1:0N)
bit8: Touch probe 2 switch enable monitor

0:Touch probe 2 is switched off 1:Touch probe 2 is enabled
bit9: Touch probe 2 positive edge value stored monitor

0:Touch probe 2 no positive edge value stored 1:Touch probe 2 positive edge position stored
bit10: Touch probe 2 negative edge value stored monitor

0:Touch probe 2 no negative edge value stored  1:Touch probe 2 negative edge position stored
bit14: Touch probe 2 Trigger selection monitor (User-defined: for testing)

0:Trigger with touch probe 1 input mode 1:Position encoder index pulse trigger mode
bit15: Touch probe 2input monitor (User-defined : for testing)

0:Photocoupler is off (CONT2:OFF) 1:Photocoupler is on (CONT2:0N)
bit13 to 11, 5 to 3:Reserved

Note) If using pulse encoder, Index pulse is Z-phase signal (C-phase signal).
If using Absolute sensor, it is the position of zero data in one rotation.

0x60BA:Touch probe pos 1 pos value (positive edge)

Index 0x60BA | Position value of the touch probe 1 at positive edge. Obiject Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Touch probe pos1 pos value [TP1PPOS] Integer32 RO Possible -
Display 0x80000000-0x7FFFFFFF
Range (-2147483648 to 2147483647 Pulse)
Unit 1 Pulse
0x60BB:Touch probe pos1 neg value (negative edge)
Index 0x60BB_| Position value of the touch probe 1 at negative edge. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Touch probe pos1 neg value [TP1INPOS] Integer32 RO Possible -
Display 0x80000000-0x7FFFFFFF
Range (-2147483648 to 2147483647 Pulse)
Unit 1 Pulse
0x60BC:Touch probe pos2 pos value (positive edge)
Index 0x60BC | Position value of the touch probe 2 at positive edge. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Touch probe pos2 pos value [TP2PPOS] Integer32 RO Possible -
Display 0x80000000-0x7FFFFFFF
Range (-2147483648 to 2147483647 Pulse)
Unit 1 Pulse
0x60BD:Touch probe pos 2 neg value (negative edge)
Index 0x60BD | Position value of the touch probe 2 at negative edge. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Touch probe pos 2 neg value [TP2NPOS] Integer32 RO Possible -
Display 0x80000000-0x7FFFFFFF
Range (-2147483648 to 2147483647 Pulse)
Unit 1 Pulse
0x60CO0: Interpolation sub mode select
Index 0x60C0 [ Select algorithm of interpolation Object code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Interpolation algorithm selection [IPSUBM] Integer16 RW No 0x0000
0: Linear interpolation(fixation time) Display OxFFFF - 0x0000
-1: Linear interpolation(Variable time) Range (-1t0 0)
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0x60C1: Interpolation data record

Interpolation position target in interpolation algorithm. It is .
Index  0x60C1 | |10 O format in OX60CA, § Object code ARRAY
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Interpolation position target [IPPOS] Integer32 RwW Possible 0x00000000
Setting 0x80000000 - OX7FFFFFFF
Range (-2147483648 to 21478364 7Pulse)
Unit Pulse
0x02 Interpolation time [IPTIME] Unsigned8 RW | Possible | 0x00
Setting 0x00 - OxFF
Range (0 to 255ms)
Unit ms
0x60C2: Interpolation time period
The interpolation time period value (sub-index 01) shall be given
Index 0x60C2 | in10(interpolation time index) s(econd). The interpolation time index Object Code RECORD
(sub-index 02) shall be dimentionless.
- Range
Sub-ldx Name/Description Data Type Access PDO (Initial Value)
0x00 Number of Entry Unsigned8 RO No 0x02
0x01 Interpolation time period value Unsigned8 RW No 0x1 - OxFA
Indicates the value of the time interval used for interpolation. (1 to 250)
Value makes a degree decision by 10%(interpolation time
index) sec of S-1dx:0x02.
0x02 Interpolation time index Integer8 RW No OxFA - OxFD
Indicates the degree (what multiplies) of interpolation time. (10®to0 10®)
Examlple:Setting value 0xFC(-4) means 100usec.

It will be synchronized with SM2 cycle time (0x1C32.2) by the setting of special function selection (0x20F7).

Setting Example:

Interpolation Interpolation In the case of synchronizing SM2 cycle time (0x1C32.2)
Interpolation time period value time index Cycle Time
time period (Index 0x60C2, (Index 0x60C2, Dir
Sub-Index 01) Sub-Index 02) (Index 0x1C32,Sub-Index 02)
125us 125(0x7D) -6(0xFA) &> 0x0001E848 (125us)
250(0xFA) -6(0xFA) >
250us 25(0x19) _5(0xFB) <> 0x0003D090 (250ps)
50(0x32) -5(0xFB) >
500us 5(0x05) ~4(0xFC) <> 0x0007A120 (500us)
1(0x01) -3(0xFD) &>
1ms 10(0x0A) -4(0xFD) > 0x000F4240 (1ms)
100(0x64) -5(0xFD) >
2(0x02) -3(0xFD) <>
2ms 20(0x14) -4(0xFD) 2> 0x001E8480 (2ms)
200(0xC8) -5(0xFD) >
4(0x04) -3(0xFD) <>
4ms 20(0x28) ~4(0xFC) =~ 0x003D0900 (4ms)
8(0x08) -3(0xFD) <>
8ms 80(0x50) ~4(0xFC) S 0x007A01200 (8ms)
16(0x10) -3(0xFD) <>
16ms 160(0xA0) ~4(0xFC) S 0x00F42400 (16ms)
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0x60C4: Interpolation data configuration

Index 0x60C4 | The format of interpolation data. Object code RECORD
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Number of entry Unsigned8 RO No 0x06
0x01 Maximum buffer size [MAXSIZE] Unsigned32 RO No 0x00000100
Show the size of allowable buffer. Value 0x00000100
0x02 Actual buffer size [BUFFSIZE] Unsigned32 RW Possible 0x00000000
Set the buffer size. Setting 0x00000000 - 0x00000100
Range
0x03 Buffer format [BUFSTR] Unsigned8 RW [ Possible | 0x00
0x00:FIFO Setting 0x00 - 0x01
0x01:Ring Range
0x04 Point of buffer [BUFPOS] Unsigned16 RW | Possible | 0x0000
Empty buffer point for next interpolation data record. Setting 0x0000 - 0x00FF
Range
0x05 Data size of interpolation data record  [RECSIZE] Unsigned8 RO | No | 0x04
Show the size of each data in Interpolated position mode. Value 0x04 - 0x05
Unit byte
0x06 Clear buffer [BUFCLR] Unsigned8 WO | Possible | 0x00
0x00: Clear all record in buffer and disable data access. Setting 0x00 - 0x01
0x01: Enabe data access to buffer. Range
Interpolation data record come from upper
controller into buffer.
0x60C5 : Maximum acceleration
Index 0x60C5 | Sets the limit value of acceleration Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Acceleration limit value Unsigned32 RW Possible | OxFFFFFFFF
Limits the acceleration set value by this parameter if Setting Range 0x00000000 to OXFFFFFFFF
the acceleration setting of 0x6083 exceeds this value. (0 to 4294967295 pps?)
Invalid when the set value is 0. Unit Pulse/sec?
v/ Valid for PV mode only.
0x60C6 : Maximum deceleration
Index 0x60C6 | Sets the limit value of deceleration Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Deceleration limit value Unsigned32 RW Possible | OxFFFFFFFF
Limits the deceleration set value by this parameter if Setting Range 0x00000000 to OXFFFFFFFF
the deceleration setting of 0x6084 exceeds this value. (0 to 4294967295 pps?)
Invalid when the set value is 0. Unit Pulse/sec?
v/ Valid for PV mode only.
0x60EOQ: Forward Direction Torque (force) Limit Value
Index 0x60EQ | Sets limit value of motor forward direction max. torque (force). Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Forward Direction Torque (force) Limit Value [TCLM-F] Unsigned16 RW Possible 0x1388
Setting units are 1% / LSB in 1/1000 unit of rated torque (500.0%)
(force). However, it is limited by max torque (force) for the| Setting Range 0x0000 - 0x1388
value that exceeds the max torque (force) of the motor. (0 t0 500.0%)
Unit 0.1%
v/ Set up in consideration of Acceleration / Deceleration time.
If setting value is -o low, Acceleration / Deceleration torque (force) will be insufficient and normal control
cannot be performed.
0x60E1: Reverse Direction Torque (force) Limit Value
Index 0x60E1 | Sets limit value of motor reverse direction max. torque (force). Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Reverse Direction Torque (force) Limit Value [TCLM-R] Unsigned16 RwW Possible 0x1388
Setting units are 1%/ LSB in 1/1000 unit of rated torque (500.0%)

(force). However, it is limited by max torque (force) for the
value that exceeds the max torque (force) of the motor.

v/ Set up in consideration of Acceleration / Deceleration time.

Setting Range

0x0000 - 0x1388
(0 to 500.0 %)

Unit

0.1%

If setting value is too low, Acceleration / Deceleration torque (force) will be insufficient and normal control cannot be

performed.
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0x60E3: Support homing method

Index 0x60E3 | Specifies the value definition of homing method supported Object code ARRAY
Sub-ldx Description Data Type Access PDO Value
0x00 | Number of Entry Unsigned8 RO No 0x1C
0x01 Support homing method 1 [HSUPO1] Integer8 RO No 0x0001
Supports Homing method 1 “Homing on negative limit switch and index pulse”
0x02 | Support homing method 2 [HSUP02] [ Integer8 | RO | No | 0x0002
Supports Homing method 2” Homing on positive limit switch and negative index pulse”
0x03 | Support homing method 3 [HSUPO3] [ Integer8 | RO | No | 0x0003
Supports Homing method 3” Homing on positive home switch and negative index pulse”
0x04 | Support homing method 4 [HSUPO4] [ Integer8 | RO | No | 0x0004
Supports Homing method 4” Homing on positive home switch and positive index pulse”
0x05 | Support homing method 5 [HSUPO05] | Integer8 | RO | No | 0x0005
Supports Homing method 5” Homing on negative home switch and positive index pulse”
0x06 | Support homing method 6 [HSUPO6] [ Integer8 | RO [ No [ 0x0006
Supports Homing method 6” Homing on negative home switch and negative index pulse”
0x07 | Support homing method 7 [HSUPO7] [ Integer8 | RO | No [ 0x0007
Supports Homing method 7 “Homing on positive limit switch, homing on positive home switch and negative index pulse
0x08 | Support homing method 8 [HSUPO8] [ Integer8 | RO | No | 0x0008
Supports Homing method 8 “Homing on positive limit switch, homing on positive home switch and positive index pulse”
0x09 | Support homing method 9 [HSUP09] [ Integer8 | RO | No | 0x0009
Supports Homing method 9 “Homing on positive limit switch, homing on negative home switch and negative index pulse”
0x0A | Support homing method 10 [HSUPOA] [ Integer8 | RO | No | 0x000A
Supports Homing method 10 “Homing on positive limit switch, homing on negative home switch and positive index pulse”
0x0B | Support homing method 11 [HSUPOB] | Integer8 | RO | No | 0x000B
Supports Homing method 11” Homing on negative limit switch, homing on positive home switch and positive index pulse”
0x0C | Support homing method 12 [HSUPOC] [ Integer8 | RO [ No [ 0x000C
Supports Homing method 12 ” Homing on negative limit switch, homing on positive home switch and negative index pulse”
0xOD | Support homing method13 [HSUPOD] [ Integer8 | RO | No [ 0x000D
Supports Homing method 13 ” Homing on negative limit switch, homing on negative home switch and positive index pulse”
0xO0E Support homing method 14 [HSUPOE] [ Integer8 | RO | No | OxO000E
Supports Homing method 14 ” Homing on negative limit switch, homing on negative home switch and negative index pulse”
OxOF Support homing method 15 [HSUPOF] [ Integer8 | RO | No [ 0x0011
Supports Homing method 17” Homing on negative limit switch.”
0x10 Support homing method 16 [HSUP10] | Integer8 | RO | No | o0x0012
Supports Homing method 18 “Homing on positive limit switch.”
0x11 | Support homing method 17 [HSUP11] | Integer8 | RO | No | 0x0013
Supports Homing method 19” Homing on home switch (positive logic), stop in positive direction.”
0x12 | Support homing method 18 [HSUP12] [ Integer8 | RO [ No [ 0x0014
Supports Homing method 20” Homing on home switch (positive logic), stop in negative direction.”
0x13 | Support homing method 19 [HSUP13] [ Integer8 | RW | No | 0x0015
Supports Homing method 21 "Homing on home switch (negative logic), stop in positive direction.”
0x14 | Support homing method 20 [HSUP14] [ Integer8 | RW | No | 0x0016
Supports Homing method 22 ” Homing on home switch (negative logic), stop in negative direction.”
0x15 | Support homing method 21 [HSUP15] [ Integer8 | RO | No | 0x0021
Supports Homing method 33 ” Homing on index pulse in negative direction.”
0x16 | Support homing method 22 [HSUP16] [ Integer8 | RO | No | 0x0022
Supports Homing method 34 ” Homing on index pulse in positive direction.”
0x17 | Support homing method 23 [HSUP17] | Integer8 | RO | No [ 0x0023
Support Honing method 35 "Homing position on actual position”
0x18 | Support homing method 24 [HSUP18] | Integer8 | RO | No [ 0x0025
Supports homing method 37 “Homing on actual position or homing position”
0x19 | Support homing method 25 [HSUP19] | Integer8 | RO | No | OxOOFF
Supports homing method -1 “Homing on hard stop (Butt) to the Positive direction”
0x1A | Support homing method 26 [HSUP1A] | Integer8 | RO | No | Ox00FE
Supports homing method —2 “Homing on hard stop (Butt) to the Negative direction”
0x1B | Support homing method 27 [HSUP1B] | Integer8 | RO | No | Ox00FD
Supports homing method —3 “Homing on Negative side hard stop (Butt) and index pulse in Positive derection
0x1C | Support homing method 28 [HSUP1C] | Integer8 | RO | No | Ox00FC
Suppots homing method —4 “Homing on Positive side hard stop (Butt) and index pulse in Negative derection
MSB LSB
| Reserved | Reserved | Reserved | Supported homing method
15...10 9 8 7.0

Bit7-0: Supported homing method
Index 6098 corresponding to that indicated on Homing
methods number
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0x60F2: Positioning option code

Index 0x60F2 | Set the behavior of positioning. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Positioning option code [POSOP] Unsigned16 RW Possible 0x0000
See table below for definition of bit 7 and 6. Setting Range 0x0000 to OXxFFFF
Set 0 except bit 7 and 6.
MSB LSB
| Reserved | Rotary axis direction option | Reserved |
15---8 7 6 5---0
bit7 bit6 Rotation direction definition on rotation axis
Standard positioning same as straight axis:
0 0 When position reached limit value, position value goes wraparound to the other side.
Positioning at absolute value and relative value is allowable.
Positioning at negative rotation direction:
0 1 Move to target through minimum limit of position range, even though target position is
bigger than actual position.
Positioning at positive rotation direction:
1 0 Move to target through maximum limit of position range, even though target position is
smaller than actual position.
Positioning at shortcut:
1 1 Automatically decide shortcut direction, and move.
When target position and actual position are just opposite, rotation direction is decided to
positive.

Modulo coordinate image at minimum position range limit=0, maximum position range limit = 359

360=0

330 50

bit7 bit6
00

bit7 bit6 bit7 bit6

11

10

210 150 210 150

normal only negative only positive optimized

(similar to linear axis)

direction direction (shortest way)

0x60F4: Actual Position Deviation (Following error actual value)

signal is provided.

Index 0x60F4 | This object shall provide the actual value of the following error. Object code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Actual Position Deviation [PMON] Integer32 RO Possible 0x00000000
Unit is 1 pulse/LSB with RS2EtherCAT amplifier in the user | Setting range 0x80000000-0x7FFFFFFF
definition.

(-2147483648-2147483647 Pulse)

In incremental encoder, the value that quadruplicate the A/B Unit Pulse

0x60FA: Control effort

Index 0x60FA | Indication of the target value after positioning. Obiject code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Indicatevelocity command value after positioning. Integer32 RO Possible 0x00000000
This object indicate value at Profile position and Cycle Setting range 0x80000000 to 0x7FFFFFFF
position mode only. (-2147483648 to 2147483647 pps)
Unit pps
0x60FC: Position Demand Internal Value
Index 0x60FC | Indicates the internal target position. Object Code Variable
Sub-ldx Description Data Type Access PDO |Initial Value
0x00 Internal Target Position Integer32 RO Possible -
Displays internal target position command in profile position Display 0x80000000 to Ox7FFFFFFF
mode. Range (-2147483648 to 2147483647 Pulse)
This value same as Position Demand Value(0x6062) as Unit Pulse
measured by the control cycle unit(125us).

v/ Other modes

Values are not displayed. (always displayed as 0)

7-76



7. Object Dictionary

0x60FD: Digital inputs

Index 0X60FD This object shall monitor the status of general-purpose input, Object code Record
output and hardware gate off.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Digital input monitor [DINPUT] Unsigned32 RO Possible -
Monitor general-purpose input: CONT1 to 6 and HWGOFF1. [ Bisplay range 0x00000000-OxFFFFFFFF
1: Photocoupler is on.
v Digital input has about 4msec delay for reflecting
hardware input.
MSB LSB
Res HWGOFF2 |HWGOFF1| CONT6 | CONT5 | CONT4 | CONT3 | CONT2 | CONT1 Res EMR Home | Positive | Negative
(*CONT8) | (*CONT?7) limit limit
Note1) Note1)
31--24 23 22 21 20 19 18 17 16 15--4 3 2 1 0
0x60FE: Digital output
This object sets output of holding brake timing output monitor and .
Index OX60FE generalj-purpose ou?put OUT1 a?ld ouT2 9o Object Code Record
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Number of entry Unsigned8 RO No 0x0
0x01 Physical output [DOUTPUT] Unsigned32 RW Possible -
Bit 0: Monitoring Holding brake output timing Display range 0x000000-0xFFFFFFFF

Bit17-16: Enables control output OUT1 and OUT2 when it is set 0x42 through 0x45 for “Controls by EtherCAT
communication”.
v For hardware detection, digital output has about 4msec delay.

MSB LSB
Reserved FOUT2 FOUT1 Reserved Set brake
31-18 17 16 15..3 0
0x02 Bit mask Unsigned32 RW | Possible  [0x00000000
bit0: Disabled Setting Range 0x000000 to OXFFFFFFFF
bit17-16 mask the bits corresponding to physical
output

When the setting of General Purpose Output setting is set by any of “Controls by EtherCAT communication”, if the mask of
the setting bit is set, output of OUT1.2 will be disabled.
When the bit mask is set to “1”, it is Enable OUTPUT and the bit mask is set to “0”, it is Disable OUTPUT.

0x60FF: Target Velocity

Index OX6OFF Indicates to set Target velocity, and used for inputting trajectory Object Code Variable
generator.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Target Velocity (Velocity command) [TAVEL] Integer32 RW Possible -
Display range 0x80000000-0x7FFFFFF
Velocity command input for Cyclic Sync. Velocity (csv), (-2147483648-2147483647 pps)
Profile velocity (pv) Unit Pulse/sec
0x6402: Motor Type
Index 0x6402 | Select running motor type. Object Code VAR
Sub-ldx Name/Description Data Type Access PDO Value
0x00 Motor Type Unsigned16 RW Possible 0x000C
This product does not support any motor other than AC
motor.
0x6403: Motor Catalog Number
Index 0x6403 | Indicates setting motor model number. Object Code VAR
Sub-ldx Name/Description Data Type Access PDO Value
0x00 Motor Model Number Visible String RO No Character String
Setting Motor Model Number (ASCIICode) (—)

R2 A A 04 03 F v Please refer to chapter 1.4 "Motor type number" for the detail of motor type number.

2 Only the Sanyo Denki R series are supported. Non supported motors are indicated as Not Supported.

0x6404:Motor Manufacturer

Index 0x6403 | Indicates manufacturer of setting motor. Object Code VAR
Sub-ldx Name/Description Data Type Access PDO Value
0x00 Manufacturer Visible String RO No Character String
Manufacturer of setting motor (ASCII code) (=)

X Itis indicated as SANYO DENKI Co., LTD because Sanyo Denki motors are recommended.
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0x6405: Motor Catalog Address of our Home Page

Index 0x6405 | Indicates catalog address of selected motor. Object Code VAR
Sub-ldx Name/Description Data Type Access PDO Value
0x00 Home Page Address Visible String RO No Character String
Home Page Address of setting motor ()
(ASCIICode)
2 SANYO DENKI's home page address is indicated because Sanyo Denki motors are recommended.
0x6502:Supported Drive mode
Index 0x6502 This object shall p.r(.)wde information on the supported drive modes Object code Variable
by the servo amplifier.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Support drive mode [SUPMODE] Unsigned32 RO Possible 0x03ED
0:Not supported 1: Supported Display range 0x03ED to 0x03ED
MSB LSB
| - [ - [ cst [csv]csp| ip [hm[ - [tg [pv [ v [pp |
31-16 15-10 9 8 1 3 2 1 Q0
Y bit0:pp Profile Position mode
bit1:vl Velocity mode
bit2:pv Profile Velocity mode
bit3:tq Torque profile mode
bit5:hm Homing mode
bit6:ip Interpolated position mode

bit7:csp Cycle synchronous Position Mode

bit8:csv Cycle synchronous Velocity Mode

bit9 :cst Cycle synchronous Torque Mode

0x6503: Drive Catalog No.

Index 0x6503 | Indicates Catalog No. of this product. Object Code VAR
Sub-ldx Name/Description Data Type Access PDO Value
0x00 Catalog No. Visible String RO No Character String
The Catalog No. of this product is indicated. ()
Indicates the bookbinding Catalog No. of this product (944-1 or 946-2)
0x6505 : http Drive Catalog Address
Index 0x6505 | Indicates the website address of the catalog for this product. Object Code VAR
Sub-ldx Name/Description Data Type Access PDO Value
0x00 Website address Visible String RO No Character String
The address of the website catalog for this (-)
Product. (ASCII Code)
XIndicates the address of the catalog of servo amplifiers on the Sanyo Denki website.
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7. Object Dictionary

7.5
1)

Un-supported, Data length, Access (Dir), PDO Mapping, and parameter effective timing (updating).
#=immediately, $=ESM change required, and &=control-power-source re-input.

Manufacturer Specific Area

Object Group (0x2000-)

The followings are shown in Table; Manufacturer area of CoE (CANopen over EtherCAT) object list, RS2-EtherCAT Supported /

Manufacturer Specific Area (No.1)

Index S-ldx FP | FV | FT | FH Name Data Type Dir MZEp?ng Update | NVRAM
0x2000 0x00 ©) O @) O | Control Word 1 Unsigned16 RW Possible # Yes
0x2001 0x00 O [¢] O [¢] Parameter Select Unsigned16 RW Possible # -
0x2002 0x00 - - - - Auto-tuning settings Unsigned8 RO No - -

o 0x01 ®) O @) O | Auto-Tuning Mode Unsigned8 RW No # Yes

o 0x02 o (@) o O | Auto-Tuning Characteristic Unsigned8 RW No # Yes

™ 0x03 ©) O @) O | Auto-Tuning Response Unsigned8 RW No # Yes

0 0x04 @] O O O | Running tune Unsigned8 RW No - -

N 0x05 O O @] O | Monitoring on tune Unsigned8 RO No - -

N 0x06 O O O O | Tune result saving parameter selection Unsigned8 RW No - -

N 0x07 O O O O | Auto-Notch Filter Tuning Torque Command Unsigned16 RW No # Yes

N 0x08 (@] O (@] O ?5;?:;FTsl{l‘bJ:tggm?nu;rﬂeSS'on Frequency Unsigned16 RW No # Yes

Auto-FF Vibration Suppression Frequenc .

T 0x09 o © o © Tuning Friction Compe':gation Value ‘ / Unsigned16 RW No # Yes
0x2003 0x00 O x x x Position Command Smoothing Constant Unsigned16 RW Possible # Yes
0x2004 0x00 ®) x Position Command Filter Unsigned16 RW No # Yes
0x2005 0x00 - - - - Position Loop Proportional Gain 1 Unsigned8 RO No - -

o 0x01 ®) x x x Position Loop Proportional Gain 1 Unsigned16 RW Possible # Yes

™ 0x02-0x04 | O x x x Position Loop Proportional Gain 2 - 4 Unsigned16 RW No # Yes
0x2006 0x00 - - - - Position Integral Time Constant Unsigned8 RO No - -

™ 0x01 o x x x Position Integral Time Constant 1 Unsigned16 RW Possible # Yes

M 0x02-0x04 | O x x x Position Integral Time Constant 2 - 4 Unsigned16 RW No # Yes
0x2007 0x00 o | x | x | x | Higher Tracking Control Position Unsigned16 | RW No # Yes

Compensation Gain
0x2008 0x00 - - - Feed forward compensation parameter Unsigned8 RO No - -
™ 0x01 o x Feed Forward Gain Unsigned16 RW Possible # Yes

N 0x02 o x x x Feed Forward Filter Unsigned16 RW No # Yes
0x2009 0x00 - - - - Velocity Command Filter Settings Unsigned8 RO No - Yes
0x200A 0x00 ®) O x O | Velocity Feedback Filter Unsigned16 RW No # Yes
0x200B 0x00 - - - - Velocity Loop Proportional Gain Unsigned8 RO No - -

o 0x01 ®) O x O | Velocity Loop Proportional Gain 1 Unsigned16 RW Possible # Yes

™ 0x02-0x04 | O (@) x O | Velocity Loop Proportional Gain 2 - 4 Unsigned16 RW No # Yes
0x200C 0x00 - - - Velocity Loop Integral Time Constant Unsigned8 RO No - -

™ 0x01 ®) [¢) O | Velocity Loop Integral Time Constant 1 Unsigned16 RW Possible # Yes

™ 0x02-0x04 | O (@) O | Velocity Loop Integral Time Constant 2 - 4 Unsigned16 RW No # Yes
0x200D 0x00 - - - - Load Inertia Moment Ratio Unsigned8 RO No - -

™ 0x01 ®) O @) O Load Inertia Moment Ratio 1 Unsigned16 RW Possible # Yes

N 0x02-0x04 | O O @) O | Load Inertia Moment Ratio 2 - 4 Unsigned16 RW No # Yes
0x200E w0 |o|o]| x| o g'c?r:g;:;%‘gzg(;‘;%“""' Velocity Unsigned16 | RW No # Yes
0x200F 0x00 - - - - Acceleration Feedback Compensation Unsigned8 RO No - -

N 0x01 O O O | Acceleration Feedback Gain Integer16 RW No # Yes

M 0x02 ®) O O | Acceleration Feedback Filter Unsigned16 RW No # Yes
0x2011 0x00 - - - - Command Filter Unsigned8 RO No - -

o 0x01 o (@) o O | Torque (force) Command Filter 1 Unsigned16 RW Possible # Yes

M 0x02-0x04 | O o @) O | Torque (force) Command Filter 2 - 4 Unsigned16 RW Possible # Yes
0x2012 0x00 - - - - FF Vibration Suppressor Frequency Unsigned8 RO No - -

™ 0x01 o x x x FF Vibration Suppressor Frequency 1 Unsigned16 RW Possible # Yes

™ 0x02-0x04 | O x x x FF Vibration Suppressor Frequency 2 - 4 Unsigned16 RW No # Yes
0x2015 0x00 - - - - High settling control settings Unsigned8 RO No - -

N 0x01 o x x x Acceleration Compensation Integer16 RW No # Yes

N 0x02 ©) x x x Deceleration Compensation Integer16 RW No # Yes

™ 0x03 o x x x Command Velocity Low-pass Filter Unsigned16 RW No # Yes

N 0x04 o x x x Command Velocity Threshold Unsigned16 RW No # Yes

FP: Function Group “Position”

O: Supported, x: Not supported

FH: Function Group "Homing mode”

FV: Function Group “ Velocity *
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7. Object Dictionary

Manufacturer Specific Area (No.2)

Index | S-dx | FP | FV | FT | FH Name Data Type Dir Mgg&g Update | NVRAM
0x2016 0x00 - - - - Observer Parameter Unsigned8 RO No - -
N 0x01 O O x O Observer Characteristic Unsigned8 RW No # Yes
N 0x02 O [e] x ©) Observer Compensation Gain Unsigned16 RW No # Yes
™ 0x03 [©) O x ®) Observer Output Filter Unsigned16 RW No # Yes
™ 0x04 o [®) x ©] Observer Notch Filter Unsigned16 RW No # Yes
o 0x05 [©) O x ®) Observer Load Inertia Ratio Unsigned16 RW No # Yes
4 0x06 [©) ) x ®) Observer Loop Proportional Gain Unsigned16 RW No # Yes
™ 0x07 O [e] x ®) Observer Load Torque (force) Filter Unsigned16 RW No # Yes
0x2017 0x00 - - - - Model Control Gain Unsigned8 RO No - -
™ 0x01 O x x x Model Control Gain 1 Unsigned16 RW Possible # Yes
o 0x02-0x04| O x x x Model Control Gain 2 - 4 Unsigned16 RW No # Yes
0x2018 0x00 @) x x x Overshoot Suppressor Filter Unsigned16 RW No # Yes
0x2019 0x00 - - - Model Control Antiresonance Frequency Unsigned8 RO No - -
™ 0x01 o x x Model Control Antiresonance Frequency 1 Unsigned16 RW Possible # Yes
4 0x02-0x04| O x x Model Control Antiresonance Frequency 2 - 4 Unsigned16 RW No # Yes
0x201A 0x00 - - - - Model Control Resonance Frequency Unsigned8 RO No - -
™ 0x01 o x x x Model Control Resonance Frequency 1 Unsigned16 RW Possible # Yes
™ 0x02-0x04| O x x x Model Control Resonance Frequency 2 - 4 Unsigned16 RW No # Yes
0x201B 0x00 [©] (@) x O | Gain Switching Filter Unsigned16 RW No # Yes
0x201C 0x00 [©) @) x O | Internal Velocity Command limit Unsigned16 RW No # Yes
0x201D 0x00 @) x x x Position Command error 1 level Unsigned32 RW No # Yes
x201E | ox00 | 0 | o | x | o \S/zﬁfnce Operation Torque (force) Limit |\ Goneq1s | Rw No # Yes
0x201F 0x00 [®) x x x Near Range Unsigned32 RW No # Yes
0x2020 0x00 [©) @) x O | Speed Zero Range Unsigned16 RW No # Yes
0x2021 0x00 @) @) x O | Low Speed Range Unsigned16 RW No # Yes
0x2022 | 0x00 | O | o | x | o | SpeedAttainment Setting Unsigned16 | RW No # Yes
(high-speed setting)
0x2023 0x00 - - - - Analog Monitor Select Output Unsigned8 RO No - -
™ 0x01,0x02| O o (@) O | Analog Monitor Select Output 1,2 Unsigned8 RW No # Yes
™ 0x03 @) [©) O O | Analog Monitor Output Polarity Unsigned8 RW No # Yes
0x2024 | ox00 | 0| o | o | o (Eﬁt')fg’in;g:keﬁoﬁ?gg%’;?ayHT‘i’r'T‘]j'e';g Brake Unsigned16 RW | Possible # Yes
0x2025 | 0x00 o|lo| o] o ﬁ_jagfé’in;g::ke";j;;ig%”j{ﬂy“ﬁﬁ'gf Brake Unsigned16 RW No # Yes
0x2026 0x00 @) [©) O O | Brake Operation Beginning Time Unsigned16 RW Possible # Yes
0x2027 0x00 [©) [©) o O | Power Failure Detection Delay Time Unsigned16 RW No # Yes
0x2028 0x00 [©) x x x Excessive Deviation Warning Level Unsigned32 RW No # Yes
0x2029 0x00 [®) @) O O | Overload Warning Level Unsigned16 RW No # Yes
0x202A 0x00 [©) [©) o O | Speed Matching Width Unsigned16 RW No # Yes
0x202B 0x00 @) @) O O | Torque (force)Command Filter Characteristic Unsigned8 RW No # Yes
0x202C 0x00 O x x x Feed Forward Filter, Depth Selection Unsigned8 RW No # Yes
0x202E 0x00 [©) @) O O | Torque attainement setting Unsigned16 RW No # Yes
0x202F 0x00 [©) @) O O | Brake Activation Speed Unsigned16 RW Possible # Yes
0x2030 0x00 [©) [©) o x Position Loop Integral Gain Limit Unsigned16 RW Possible # Yes
0x2031 0x00 x @) O x Velocity Control Integral Gain Limit Unsigned16 RW Possible # Yes
0x2032 0x00 x x ] x Torque (force) Control Proportional Gain Unsigned8 RW Possible # Yes
0x2034 0x00 - - Command Filter off Speed Unsigned8 RO No #
~ 0x01 o o o o spglzigt(i)gn/ Velocity Command Filter off Speed Unsigned8 RW Possible # Yes
™ 0x02 [©) @) o O | Position / Velocity Command Filter off Speed Unsigned16 RW Possible # Yes
0x2035 0x00 ) ) } } Position Synchronization Correction Function Unsigned8 RO No
Parameter
™ 0x01 o - - - Correction Proportional Gain Unsigned16 RW No Yes
™ 0x02 o - - - Correction Integral Time Constant Unsigned16 RW No Yes
™ 0x03 o - - - Correction Low-pass Filter Unsigned16 RW No Yes
~ 0x04 o R R R E;(\(/::Issive Position Synchronization Deviation Unsigned32 RW No Yes
~ 0x05 o ) ) } Egjglion Synchronization Deviation Warning Unsigned32 RW No Yes
4 0x06 o - - - Position Deviation Polarity Selection Unsigned8 RW No Yes
0x2036 0x00 - - - - Position Differential Gain setting Unsigned8 RO No - -
N 0x01 O X X X Position differential time constant Unsigned16 RW Possible # Yes
N 0x02 O X X x Position differential filter Unsigned16 RW Possible # Yes
0x2037 0x00 O x x x Position integral drain rate Unsigned32 RW Possible # Yes
0x2038 0x00 O X X X Velocity Control Bypass Setting Unsigned8 RW Possible # Yes
0x2039 0x00 O O X X Velocity differential drain rate Unsigned16 RW Possible # Yes
0x203A 0x00 O O O O | Torque (force) Control Integral Gain Setting Unsigned8 RW Possible # Yes
0x203B 0x00 o o o o ;%rt?.ﬁ: (force) Control Integral Gain Limit Unsigned8 RW Possible # Yes
0x203C 0x00 o x x x Software Deceleration Limit Unsigned32 RW No # Yes
0x203D 0x00 — — — — | Amplifier temperature warning level Unsigned8 RO No
Amplifier temperature warnin Integer16 No
1 x1 |O0| O | O] O higr? vl oot ; 9 9 RW Yes
1 0x02 O O O O | Amplifier temperature warning low level setting Integer16 RW No Yes

O: Supported, x: Not supported
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7. Object Dictionary

Manufacturer Specific Area (No.3)

Index | Sddx | FP | FV | FT | FH Name Data Type Dir M:Ep?ng Update | NVRAM
0x2040 0x00 — — — — | Command Filter Setting Unsigned8 RO No - -
1 0x01 O O X O | Velocity Command Filter Unsigned8 RW Possible # Yes
1 0x02 O | O | O | O | Torque(force)Command Filter Unsigned8 RW | Possible # Yes
0x2041 Velocity Command Filter Setting
0x2042- 0x00 - — - — | Torque (force) Command Filter1 — 4 Setting Unsigned8 - - - Yes
0x2045
1 0x01 O O X O Filter ON/OFF Integer8 RW Possible # Yes
1 0x02 O O X O Filter Type Integer8 RW Possible # Yes
1 0x03 O O X O Low Pass Filter Cutoff frequency Unsigned16 RW Possible # Yes
1 0x04 O O X O High Pass Filter Cutoff frequency Unsigned16 RW Possible # Yes
1 0x05 O O X O Band PassFilter Cutoff frequency Unsigned16 RW Possible # Yes
1 0x06 O O X O Band width of Band Pass Filter Unsigned16 RW Possible # Yes
1 0x07 O O X O Center frequency of Notch Filter Unsigned16 RW Possible # Yes
1 0x08 O O X O Band width of Notch Filter Unsigned16 RW Possible # Yes
1 0x09 O | O X O Bi-quad Filter a1 Float32 RW | Possible # Yes
1 0x0A O O X O Bi-quad Filter a2 Float32 RW Possible # Yes
1 0x0B O O X O Bi-quad Filter b0 Float32 RW Possible # Yes
1 0x0C O O X O Bi-quad Filter b1 Float32 RW Possible # Yes
1 0x0D O O X O Bi-quad Filter b2 Float32 RW Possible # Yes
0x2046 0x00 — — — — Multi Stage Notch Tuning Setting Unsigned8 RO No - -
1 0x01 O O O O Auto-Notch Tuning Mode Unsigned8 RW No - -
1 0x02 O O O O Resonant Frequency Monitor Unsigned16 RO No - -
0x2050 0x00 — — — — | Quadrant Glitch Compensation function Unsigned8 RO No - -
1 0x01 O O O O Effective condition selection Unsigned8 RW Possible # Yes
1 0x02 O] O ]|]O0]| O Effective velocity Unsigned16 RW | Possible # Yes
1 0x03 O] O ]|]O]| O Keeping time Unsigned16 RW | Possible # Yes
1 0x04 O O ®) O Velocity Loop Integral Time Constant Unsigned16 RW Possible # Yes
0x2051 0x00 O O ®) O Micro Vibration Suppression function Unsigned8 RW Possible # Yes
0x2080 0x00 — — — — Gain Switching Condition Unsigned8 RO No # Yes
1 0x01 O O O O Gain Switching Condition 1 Unsigned8 RW No # Yes
1 0x02 O O O O Gain Switching Condition 2 Unsigned8 RW No # Yes
0x5080 | 0x00 o | - - - | Correction Table Control Unsigneds RW No # Yes
0x5081 0x00 [®) - Correction Table Interpolation Method Unsigned8 RW No # Yes
0x5082 0x00 o) - - - | Correction Table Extrapolation Method Unsigned8 RW No # Yes
0x5083 0x00 - - - - Correction Table, Number of Entry Unsigned8 RW No & Yes
Ol 0x01-0x40| O - - - Correction Position Unsigned32 RW No # Yes
0x5084 0x00 - - - - Correction Table, Number of Entry Unsigned8 RW No & Yes
4 0x01-0x40| O - - - Offset Integer32 RW No # Yes
0x5085 0x00 [©) x x x Correction Table Function Selection Unsigned8 RW No & Yes
0x5090 0x00 [©) x x x Selection of Backlash Correction Function Unsigned8 RW No # Yes
0x5091 0x00 @) x x x Correction amount of Backlash Unsigned32 RW No # Yes
0x5092 0x00 [®) x x x Correction direction of Backlash Unsigned8 RW No # Yes

O: Supported, x: Not supported
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7. Object Dictionary

Manufacturer Specific Area (No.4)

7-82

Index | Sddx | FP | FV | FT | FH Name Data Type Dir Mgg&g Update | NVRAM

0x20F0 0x00 - - - - | Amplifier Function Selection Unsigned8 RO No - -

4 0x01 ©] ©] o O | Limit behavior Unsigned8 RW No # Yes

N 0x02 ©) x x x| Positioning Method Unsigned8 RW No & Yes

™ 0x03 o] x x x| In position / Position deviation monitor Unsigned8 RW No # Yes

™ 0x04 ©] o o O | Velocity Window Unit Output Unsigned8 RW No # Yes

o 0x05 ®] x x x | Deviation Clear Unsigned8 RW No # Yes

4 0x06 [©) @) O O | Torque (force) attainment function selection Unsigned8 RW No # Yes
0x20F1 0x00 - - - - | Encoder Function Selection Unsigned8 RO No - -

™ 0x01 ®) ®) [©) O [ Serial Encoder Clear Function Unsigned8 RW No # Yes

™ 0x02 ©] o o O | Incremental Encoder, Digital Filter Unsigned8 RW No # Yes

o 0x03 ©] x x x| External Pulse Encoder, Digital Filter Unsigned8 RW No # Yes

4 0x04 o x x x | External Pulse Encoder Polarity Unsigned8 RW No & Yes

™ 0x05 @) @) O O | CS offset onlinear encoder Unsigned16 RW No & Yes

~ 0x06 o o o o CS pormalization offset of phase Z Unsigned16 RW No & Yes

on linear encoder

o 0x07 [®) @) [¢) O | Polarity selection on linear encoder Unsigned8 RW No & Yes

™ 0x08 o o (@) O | Magnetic pole position detecting frequency Unsigned16 RW No & Yes

~ 0x09 1) o o o gl;ger;ﬁgﬁ Pole Position Estimation Mode Unsigneds RW No & Yes
4 0x0A [©) @) O O | Encoder clear 2 Unsigned8 RW No # -
0x20F2 0x00 - - - - | Amplifier Alarm Detect Selection Unsigned8 RO No - -

™ 0x01 ®) ®) [®) O [Main Circuit Under-voltage Detection Unsigned8 RW No # Yes

™ 0x02 ©] o o O | Velocity Control Alarm Detection Unsigned8 RW No # Yes

o 0x03 ®) ©) [©) O [ Velocity Feedback Alarm Detection Unsigned8 RW No # Yes

4 0x04 ®) ®) [©) O | Communication Frame Error Detection Unsigned8 RW No # Yes

N 0x05 ®) ®) [©) O | Communication Timeout Detection Unsigned8 RW No # Yes
™ 0x06 ©) ®) [©) O [ Alarm History Clearing Command Unsigned32 RwW No - -
™ 0x07 ©] ©] o O | Alarm History Clearing Operation Monitor Unsigned8 RO No -
0x20F3 0x00 - - - - | Position Control Selection Unsigned8 RO No - -

™ 0x01 o x x x| Model Control Characteristic Unsigned8 RW No & Yes

™ 0x02 O x x x | Position Loop Encoder Selection Unsigned8 RW No & Yes

0x20F4 0x00 ®) ®) [©) O [Servo Loop Delay Time Unsigned8 RW No & Yes

ox20F5 | oxo0 |© |9 |© |°© g%?ﬁ:gg"me) Limit at Power Supply Unsigned8 RW No # Yes
0x20F6 0x00 — — — — | Manufacturer Homing Function Selection Unsigned8 RO No — -

1 0x01 X X X O | Actual Position Calculation Method Unsigned8 RW No # Yes

1 0x02 X X X O | Hard Stop Torque Limit Unsigned16 RW No # Yes

1 0x03 X X X O | Hard Stop Detection Time Unsigned16 RW No # Yes

0x20F7 0x00 @] O O O | Amplifier special setting Unsigned16 RW No # Yes
0x20F8 0x00 - - - - | General Purpose Input Setting Unsigned8 RO No - -

0x01 @) ©) ©) @) Posit'i\l/e Limit Switch Function Unsigned8 RW No # Yes

(Positive Over-Travel)

~ w2 | © |9 |° |° [",\fg;;‘t‘l’feL'o’:‘lgrs%’gsgl;: unction Unsigned8 RW No # Yes

N 0x03 ©) ®) [©) O | External Error Input Function Unsigned8 RW No # Yes

™ 0x04 ®) ®) [©) O [ Main Power Discharge Function Unsigned8 RW No # Yes

4 0x05 ©] ©] o O | Emergency Sop Function Unsigned8 RW No # Yes

~ 06 | 0| o | o] o Egstﬁl";ﬁ“ function of magnetic pole Unsigned8 RW No # Yes
0x20F9 0x00 - - - - | General Purpose Output Setting Unsigned8 RO No - -

™ 0x01 0x02| O ®) [©) O [ General Purpose Output 1 -2 Unsigned8 RW No # Yes
0x20FA 0x00 - - - - | Extend Station Alias Unsigned8 RO No - -

N 0x01 O O O [©) Extended Alias Number Unsigned8 RW No # Yes

™ 0x02 ®) ®) [©) O | Station Alias Selection Unsigned8 RW No # Yes

0x20FC 0x00 ©] ©] o O | Modulo initialization warning detection setting Unsigned16 RW No & Yes

0x20FB 0x00 O x x x| Torque addition at S-ON Integer32 RW No # Yes
0x20FD 0x00 - - - - | Amplifier System Selection Unsigned8 RO No - -

N 0x01 ®) ®) O O | Main power input type Unsigned8 RW No & Yes

™ 0x02 ©) ®) [©) O | Regenerative Resistor Selection Unsigned8 RW No & Yes

4 0x03 o ©] o O | Setup Communication Baud Rate Unsigned8 RW No & Yes

0x20FE 0x00 ®) ®) [®) [©) Combination Motor Code Unsigned16 RW No & Yes
0x20FF 0x00 ®) ®) @) O | Combination Encoder Selection Unsigned8 RO No - -

™ 0x01 ©] o o O | Encoder Resolution Setting Unsigned16 RW No & Yes

o 0x02 ®) ©) [©) O [Encoder Type Unsigned16 RW No & Yes

4 0x03 o x x x | External Encoder Resolution Unsigned32 RW No & Yes

O: Supported, x: Not supported




7. Object Dictionary

Manufacturer Specific Area (No.5)

Index | S-ldx | FP | FV | FT | FH Name DataType | Dir M:;E)p?ng Update | NVRAM
0x2100 0x00 o @) [e) o Status Word 1 Unsigned16 RO Possible - -
0x2101 0x00 - - - - Amplifier error field Unsigned8 RO No - -

4 0x01-0x04| O ) O @) Alarm actual 1 -4 Unsigned8 RO Possible - -
0x2102 0x00 - - - - Description of Alarm Trace Unsigned8 RO No - -
™ 0x01 [©) O O [©) Now Status Unsigned32 RO Possible - -
4 0x02-0x08| O [¢] [¢] O 18t- 71 Latest Alarm Unsigned16 RO Possible - -
0x2103 0x00 - - - - Warning Status Unsigned8 RO No - -
™ 0x01 [©) O O [©) Warning Monitor Unsigned16 RO Possible - -
™ 0x02 o [e) [e) o Warning mask Selection Unsigned16 RW No # Yes
0x2104 0x00 - - - - Actual Gain Value Monitor Unsigned8 RO No - -
4 0x01 o - - - Actual Position Loop Proportional Gain Unsigned16 RO Possible - -
o 0x02 O - - - Actual Position Integral Time Constant Unsigned16 RO Possible - -
™ 0x03 [©) O O [®) Actual Velocity Loop Proportional Gain Unsigned16 RO Possible - -
2~ 0x04 o @) } O éctual Velocity Loop Integral Time Unsigned16 RO Possible R B
onstant 1
4 0x05 @) ) - @) Actual Load Inertia Moment Ratio Unsigned16 RO Possible - -
™ 0x06 o [e) [e) o Actual Torque (force) Command Filter Unsigned16 RO Possible - -
™ 0x07 - - - - Actual Model Control Gain Unsigned16 RO Possible - -
0x2105 0x00 @) O O @) Z-phase Signal Base Actual Position Unsigned32 RO Possible - -
0x2106 0x00 (@] (@) x [©] Internal Velocity Command Monitor Integer32 RO Possible - -
0x2107 0x00 [©) O O [©) Internal Torque (force) Command Monitor Integer16 RO Possible - -
0x2108 0x00 - - - - Effective Torque (force) Monitor Unsigned8 RO No - -
N 0x01 O [e] [e] [©) Effective Torque (force) Estimated Value Unsigned16 RO Possible - -
4 0x02 @) ) O @) Fast Effective Torque (force) Estimate Value Unsigned16 RO Possible - -
0x2109 0x00 O @) @) O Temperature inside the servo amplifier Integer16 RO Possible - -
o210a | o000 | © | O |© | © | Regeneralive Resistor Operation Unsigned16 | RO | Possible - -
ercentage Monitor
0x210B 0x00 (@] (@) @) O Encoder Temperature Monitor Integer16 RO Possible - -
0x210C 0x00 @) ) O @) Home Index Position Detection Value Integer32 RO Possible - -
0x210D 0x00 O — - | = Position Synchronization Deviation Monitor Integer32 RO Possible — -
0x2110 0x00 - - - Intemal Control Cydle Position Actual Value Unsigned8 RO No - -
A~ |oxo10x07| 0 [ 0 | 0 | © '(TS’Q‘L:'S&‘)" Cyde Adtual Posiion 1 =7 Integer32 RO | Possible - -
0x2111 0x00 - - - - Intemal Control Cycle Actual Velocity Unsigned8 RO No - -
4~ loxotox07] 0 | o | 0 | © '(T;g‘uz'g’te”;‘)" Cyde Actual Velodty 1-7 Integer32 RO | Possible ; ;
0x2112 0x00 - - - - Intemal Control Cydle Actual Torque (force) Unsigned8 RO No - -
A |oxo1-0x07] 0 | 0 | o | © 'g‘;g:g'l_?t;‘;‘)" Cyde Actual Torque (foroe) 17 Integer16 RO | Possible ; ;
0x2116 0x00 O ©) ©) O | Actual Velocity Value (Velocity Monitor) 2 Integer32 RO Possible — -
0x2117 0x00 O ©) ©) O | Actual Position Value (Position Monitor) 2 Integer32 RO Possible — -
0x2118 0x00 — — — — | Encoder monitor Unsigned8 RO —
™ 0x01 @) ©) ©) O | Motor encoder monitor Integer32 RO Possible
™ 0x02 o o o O | External encoder monitor Integer32 RO Possible
0x211F 0x00 @) ®) ©) O | Digital input (Short) Unsigned16 RO Possible
0x2120 0x00 — - - | = Amplifier Parameter Unsigned8 RO - - -
1 0x01 O ¢] ¢] O | Alarm Mask monitor Unsigned32 RO Possible - -
1 0x02 O O O O | Amplifier Control Status Unsigned8 RW — # -
1 0x03 O ©) ©) O | Amplifier Operation Time Unsigned32 RO — — -
1 0x04 [©) ©) ©) O | External Regenerative Resistor Value Unsigned32 RW Possible # -
0x2121 0x00 O ©) O O | Production number VisibleString RO No - -
0x5010 0x00 — — — — Motor Data Unsigned8 RO No - -
1 0x01 [©] ®] o O | Number of motor pole Unsigned8 RO Possible - -
1 0x02 O O O O | Phase resistance Unsigned16 RO Possible - -
1 0x03 O O O O Phase inductance Unsigned16 RO Possible - -
1 0x04 (@] @] @] (@] Moment of inertia Unsigned32 RO Possible - -
1 0x05 O O O O | Voltage constant for each phase Unsigned32 RO Possible - -
1 0x06 O O @) O | Rated torque Unsigned16 RO Possible - -
0x5040 Position Unit System
0x5041 0x00 - - - — | Velocity Unit System Unsigned8 RO No - -
0x5042 Acceleration Unit System
1 0x01 O O O O 100% Full-scale Software Resolution Unsigned8 RO Possible - -
1 0x02 O ©) ©) O Full-scale Unit Unsigned16 RO Possible - B
1 0x03 O O ©) O | Full-scale Data Type Unsigned16 RO Possible - -
1 0x04 O O ©) O | Full-scale Value Unsigned32 RO Possible - -

O: Supported, x: Not supported
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7. Object Dictionary

2) Control Command Parameter
0x2000: Control Word 1
Index 0x2000 | Manufacturer-specific object for the servo amplifier control. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Control Woad1 [CWORD1] Unsigned16 RW Possible -
Enables various functions.
0:disabled 1:enabled
MSB LSB
| discen [ intpodi | vempen [ icmpen | vemlim [ pcon | ppcon | pcr |
7 6 5 4 3 2 1 0
L[ bit0:clearance of location deviation enabled [PCLR]
Clear the location deviation.
bit1:proportional positioning control enabled [PPCON]
Clear the integral terms of the positioning controller. It is enabled at "1" and
proportionally controlled.
bit2:proportional-speed control enabled [PCON]
Clear the integral terms of the positioning controller. It is enabled at "1" and
proportionally controlled.
Bit3: Velocity Limit Command [VCMLIM]
Limit the internal speed command at the velocity limit command value.
bit4:torque addition enabled [ICMPEN]
Add the torque addition value to the torque command. Enabled at “1".
bit5:speed addition enabled [VCMPEN]
Add the speed addition value to the command. Enabled at “1".
bit6:Position interpolation function (csp only) [INTPO]
When position commands cannot be received cyclically(SM2 event not
received), keep operating at “1” using the previous amount of travel.
“1”: Valid. “0”: Invalid.
bit7:compulsory discharge enabled [DISCEN]
When the main circuit is off, the main circuit charged voltage is compulsorily
discharged at “1”.
MSB LSB
[ psce | pscme [ETMPDIS] loscon [obscon [ vibcon | htrv | htrp |
15 14 13 12 n 10 9 8
L bit8:highly compliant position compensation enabled [HTRP]

Highly compliant position compensation is performed at “1.”

bit9:highly compliant speed compensation enabled  [HTRV]
Highly compliant speed compensation is performed at “1.”
bit10:FF vibration control enabled [VIBCON]

Vibration control is performed at “1.”

bit11:disturbance observer compensation enabled[OBSCON]
Observer compensation is performed at “1.”

bit12: Torque addition permission
1: Set value of torque addition at S-ON is updated on real time.
2: Set value of torque addition at S-ON is updated with power cycle.

bit13:encoder temperature monitor [ETMPDIS]

Encoder temperature detection is disabled at “1.”

bit14-15: position sync compensation enabled
[PSCE, PSCME]
Permits and selects mode of the position
sync compensation.
Bit15,14 = 0,0 Position sync compensation disabled.
Bit15,14 = 0,1 Master amplifier mode.
(Disables the position sync compensation and sends p
osition deviation to slave.)
Bit15,14 = 1,0 Mutual sync compensation mode
(Enables the position sync compensation and disables
integral compensation.)
Bit15,14 = 1,1 Slave amplifier mode.
(Enables the position sync compensation and integral
compensation.)
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0x2001: Parameter Select

Index 0x2001 | Controls the selection of various parameters. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Parameter Select [PARSEL] Unsigned16 RW Possible -
Enables various functions.
MSB LSB
| - | gc | supfsel | mdifsl |
7 6 5 4 3 2 1. 0

bit1-0:model suppression frequency switch selection *1 [MDLFSEL]

Under the model control, resonance/anti-resonance frequency 1-4 to be used is selected.
Use the setting: bit1, 0=0, 0 frequency 1 Sub-Index:0x01.
Use the setting: bit1, 0=0,1 frequency 2 Sub-Index:0x02.
Use the setting: bit1, 0=1, 0 frequency 3 Sub-Index:0x03.
Use the setting: bit1, 0=1, 1 frequency 4 Sub-Index:0x04.

bit3-2:FF suppression frequency selection [SUPFSEL]
The suppression frequency value to be used is selected from sub-Index 1-4.
Use the setting: bit3, 2=0, 0 frequency 1 Sub-Index:0x01.
Use the setting: bit3, 2=0, 1 frequency 2 Sub-Index:0x02.
Use the setting: bit3, 2=1, 0 frequency 3 Sub-Index:0x03.
Use the setting: bit3, 2=1, 1 frequency 4 Sub-Index:0x04.

bit5-4 : Gain change selection *2 [GC]
The value to be used is selected by various gain settings from Sub-Index 1-4.
Use the setting bit5, 4=0, 0 gain1 Sub-Index:0x01.
Use the setting bit5, 4=0, 1 gain2 Sub-Index:0x02.
Use the setting bit5, 4=1, 0 gain3 Sub-Index:0x03.
Use the setting bit5, 4=1, 1 gain4 Sub-Index:0x04.

bit7-6:
Reserved

*1  Model control gains 1-4 are switched by bit5-4: gain switching selection, and bit1-0 is a parameter to switch model control
anti-resonance frequency 1-4 and model control resonance frequency 1-4.

*2 The parameter of switching by the Gain change selection is below.
Position loop proportional gain (0x2005), Position integral time constant (0x2006), Velocity loop proportional gain (0x200B),
Velocity loop integral time constant (0x200C), Load inertia moment ratio (0x200D), Command filter (0x2011)
Also, for use of this function, please enable Torque low pass filter setting at the Special Function Selection Setting.

MSB

LSB

[ Orgtc

Res | Res | Res

15 14

13

12 1 10 9

8

bit8: Parameter save-prohibition (for DC input type only)

0: Save of amplifier parameter to non-volatile memory is available.

1: Save of amplifier parameter to non-volatile memory is not performed.
Note) Pay attention that the amplifier operation time is not saved if
parameter save is prohibited.

bit15-9:

Reserved
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3) Auto-Tuning Parameter

0x2002: Auto-tuning

Index 0x2002 | Auto-tuning settings Object Code Array
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x06
0x01 Auto-tuning Mode [TUNEMODE] Unsigned8 RW No 0x02
Set the validity, invalidity of Auto-tuning, and Load inertia moment Setting range 0x00-0x02
rate estimation.
0x00:_AutoTun (Automatic Tuning)
0x01: AutoTun JRAT-Fix (Automatic Tuning JRAT Manual Setting)
0x02: ManualTun (Manual Tuning)
*Under the following operating conditions, Load inertia rate is not estimated properly: operation at low velocity, at low
acceleration and at low acceleration/deceleration torque (force).
*Load intertia moment ratio of machines applied large disturbance torque (force), machine with majour backlash, and
machine whose moving part vibrate partially can not correctly estimetd.
*If you use model following vibration suppressor control, set “02: Manual tuning.”
*If 00:_AutoTun is selected, vibration suppressor control will be disabled though state feedback model
following vibration suppressor control (base vibration suppressor) is selected.
0x02 Auto-Tuning Characteristic [ATCHA] Unsigned8 RW | No | 0x00
Selects the tuning characteristic. Setting range 0x00-0x06
0x00:_Positioning1 Positioning Control 1 (General Purpose)
0x01:_Positioning2 Positioning Control 2 (High Response)
0x02: Positioning3 Positioning Control 3 (High Response, FFGN Manual Setting)
0x03:_Positioning4 Positioning Control 4 (High Response, Horizontal Axis Limited)
0x04: Positioning5 Positioning Control 5 (High Response, Horizontal Axis Limited)
0x05: Trajectoryl  Trajectory Control 1
0x06:_Trajectory2  Trajectory Control 2 (KP,FFGN Manual Setting)
*[Positioning Control 1] * For general-purpose positioning like fast forward operations.
*[Positioning Control 2] * For high-response positioning like fast forward operations (gravity axis or external force
axis.) Shocks could occur to the machine in
“Positioning Control 4, 5.”
*[Positioning Control 3] * For further adjusting FFGN.
*[Positioning Control 4]  * When “Tuning mode” is set at “Automatic Tuning [JRAT Manual Setting]” in a machine in which
JRAT is fixed by “Automatic Tuning [JRAT Manual Setting]” but the actual load inertia vary
during the operation.
* When the estimation accuracy of the Load Inertia moment ratio is low or cannot be
obtained due to operation patterns or machine characteristics.
*[Positioning Control 5] * When you want to adjust forward gain in case of the horizontal axis without external forces.
*[Trajectory Control 1] * When there is no need to follow position commands and coordination with other
axes (such as in cutting operations.)
B [Trajectory Control 2] * For coordination with other axes (please adjust KPPGIN.)
* For following position commands. Do not use at “model following vibration suppressor
control.” At Model following vibration suppressor control, trajectory will be out of alignment.
*When “Tuning mode” is set at “02 manual tuning,” the set value will not be reflected.
*According to the characteristics selected, parameters will be set automatically.
Position Loop Proportional Control Switch Function, Proportional Control Switch Function, Low Speed Setting, Higher
Tracking Velocity Compensation Gain, Feed Forward Gain, as well as Higher Tracking Position, Acceleration
Feedback, and Gain Parameter (regardless of selected conditions) are regarded as 0[%] internally.
0x03 Sets the Auto-Tuning Response [ATRES] Unsigned8 RW [ No [ 0x05
*The larger the set value, the higher the response. Setting range 0x01-0x1E
*Caution, if the response is set too high, the machine may (1 to 30)
oscillate.
*Make the setting suitable for rigidity of the device.
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0x04 Save Notch/FF Vibration Suppression frequency/ Auto-Tuning data Unsigned8 RW | No | 0x00
@ Result of above tuning data can save by EtherCAT communication| Setting range 0x00 to 0x05
network. (0 to 5)
@ Selects thecommand
0x00: Disable tuning
0x01: Execute Auto- Notch Filter tuning
0x02: Execute Auto FF Vibration Suppression tuning
0x03: Save result of Auto-tuning
0x04: Stop Auto Notch Filter tuning / Auto FF Vibration Suppression tuning
0x05: Stop save result of Auto-tuning
@ Make sure of motor stop before start to Auto-tuning.
Auto-tuning will get wrong value when it runs with rotating motor.
When Auto-tuning is working, command relate to motor operation and the other tuning will not be accept.
When motor is rotating, Auto-tuning command from master will not be accepted. Command will ignored and terminated
abnormally.
@ Master will not able to run Auto-tuning while run by Setup software.
@ Setup software will not able to run Auto-tuning while run by master.
€ When Auto-tuning is working, master can be stop Auto-tuning.
@ Slave could receive a execute command then slave will continue to Auto-tuning even if communication error by some
reason. If alarm occur by communication error then slave will stop Auto-tuning.
@ Auto Notch Filter tuning
When Auto Notch Filter tuning is working, need to follow below.
>Don’t change 0x2040.2, 0x2042.1 and 0x2042.2.
> Tuning result need to save Torque Command Notch Filter frequency.
@ Tuning result of Auto FF Vibration Suppression need to save 0x2012.
€ When execute Auto-tuning result save, save parameter will follow selected sub index (0x06).
- There are 6 kind of save parameter.. Each save parameter has 5 sub index (0x06)
>Load inertia 1(0x200D.1)
> Position Loop Proportional Gain 1(0x2005.1)
> Velocity Loop Proportional Gain 1(0x200B.1)
> Velocity Loop Integral Time Constant 1(0x200C.1)
> Torque Command Filter 1(0x2011.1)
Don’t change 0x20F7 bit1.
> ModelFollowing Control Gain 1(0x2017.1)
@ Result of Auto Notch filter tuning and Auto FF Vibration Suppression tuning can not save at the same time.
0x05 Notch /FF Vibration Suppression frequency/ Monitor of save tuning| Unsigned8 RO | No | 0x01
result. Setting range 0x00 to 0x02
®Indicate state of Notch Filter,FF Vibration Suppression frequency (0to 2)
and tuning result.
0x00: Running tuning
0x01: Completion
0x02: Abnormal termination
If finish tuning 0x01 or 0x02 will indicate.
0x06 Parameter setting of save Auto-tuning result Unsigned8 RW | No | 0x00
@ Setting of save parameter Setting range 0x00 to 0x04
(0to 4)
#Description
Setting Load Position Velocity Velocity Torque Model
value inertia Proportional | Proportional Integral Command Control
Gain Gain Constant Filter Gain
0 Yes Yes Yes Yes Yes Yes
1 Yes No Yes Yes Yes No
2 Yes No No No No No
3 No Yes Yes Yes Yes Yes
4 No No Yes Yes Yes No
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0x07 Auto-Notch Filter Tuning Torque Command [ANFILTC] Unsigned16 RW | No [ Ox01F4
@ Sets torque command value in auto-notch filter tuning. Display 0x0064-0x03E8
range (10.0 to 100.0)
Unit 0.1%
v Larger value makes the tuning more accurate; however, note that it also makes the movement of the machine greater.
0x08 Auto-FF Vibration Suppression Frequency Tuning Torque Command Unsigned16 RW | No [ Ox01F4
[ASUPTC] Display 0x0064-0x03E8
@ Sets torque command value in auto-FF vibration suppression range (10.0 to 100.0)
frequency tuning. Unit 0.1%
v Larger value makes the tuning more accurate; however, note that it also makes the movement of the machine greater.
0x09 Auto-FF Vibration Suppression Frequency Tuning Friction Unsigned16 RW [ No [ 0x0032
Compensation Value [ASUPFC] Display 0x0000-0x01F4
@ Sets friction compensation value in auto-FF vibration suppression range (0.0 to 50.0)
frequency tuning. Unit 0.1%
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Dictionary

4)

0x2003: Positi

Basic Control Parameter

on Command Smoothing Constant

This moving low-pass filter smoothes the position command pulse. Sets

*Applies S curve to the lamp condition position command
pulse.

*When position command differences in each communication
cycle are large, position command will be smoothed.

(This may decrease the operating noise of the servo motor.)

*When the set value is “0.0ms-0.2ms”, this filter is invalid.
*Set in increments of 0.5ms.

* Position command pulse with step condition applied

Position command
pulse

Index 0x2003 ; Object Code Variable
time constants.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Position Command Smoothing Constant [PCSMT] Unsigned16 RW Possible 0x0005
*Applies gradient to the step condition positioning pulse. (0.5 ms)

Setting range

0x0000-0x1388
(0.0 to 500.0 ms)

Unit

0.1 ms

*When this moving-average filter is used, the value is set at “0.3ms and higher”.

(Under the set value “0.4ms and less”, there may be cases where the set value cannot be applied to the operation.)

* Position command pulse with lamp condition applied.
PCSMT [ms]
A
0x2004: Position Command Filter
Index 0x2004 This low-pass fllter_ suppresses any sudden change of the position Object Code Variable
control pulse. Sets time constants.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Position Command Filter [PCFIL] Unsigned16 RwW No 0x0000
Time constant for the filter will be set. (0.0 ms)

Filter will be invalid at the set value 0.0 ms.
Does not influence Feed Forward.

A

Setting range

0x0000-0x4E20
(0.0 to 2000.0 ms)

Unit

0.1 ms

PCFIL [ms]

PCFIL [ms]

*This parameter setting is valid when the value of Higher Tracking Control Position Compensation Gain is set at 0%.
*When Higher Tracking Control Position Compensation Gain is 0%, value is set at 0.0ms, the filter becomes invalid.
*This filter can suppress overshoot caused by the rise of the feed forward compensation gain.
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0x2005: Position Loop Gain

Proportional gain for position controller.
Index 0x2005 | By setting bit5, 4 gain change selection (GC) in the parameter selection Object Code Array
(0x2001), the position loop proportional gain to be used is selected.

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 Position Loop Gain 1 [KP1] Unsigned16 RW Possible 0x001E

(30 /s)
*Automatically saved by Auto-tuning result saving.
*When Auto-tuning function is valid, this setting value is not applied.
*When gain 1(bit5, 4=0, 0) is selected, in the Gain Switching function, it operates at this setting
value.
0x02 Position Loop Gain 2 [KP2] Unsigned16 RW No 0x001E
* When gain 2(bit5, 4=0, 1) is selected, in the Gain (30 7/s)
Switching function, it operates at this setting value.
0x03 Position Loop Gain 3 [KP3] Unsigned16 RW No 0x001E
* When gain 3(bit5, 4=1, 0) is selected, in the Gain (30 /s)
Switching function, it operates at this setting value.
0x04 Position Loop Gain 4 [KP4] Unsigned16 RwW No 0x001E
* When gain 4(bit5, 4=1, 1) is selected, in the Gain (30 /s)
Switching function, it operates at this setting value.

Setting range

0x0001-0x0BB8
(1 to 3000 /s)

Unit 1/s
0x2006: Position Integral Time Constant 1
Integral time constant for position controller.
Index 0x2006 | By setting bit5, 4, gain change selection (GC), in parameter selection Object Code Array
(0x2001), the position integral time constant to be used is selected.

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 Position Integral Time Constant 1 [TPI1] Unsigned16 RW Possible 0x2710

(1000ms)
proportional
control
* Automatically saved by Auto-tuning result saving.
* When Auto-tuning function is valid, this setting value is not applied.
*When gain 1(bit5, 4=0, 0) is selected, in the Gain Switching function, it operates at this setting
value.
0x02 Position Integral Time Constant 2 [TPI2] Unsigned16 RW No 0x2710
*When gain 2(bit5, 4=0, 1) is selected, in the Gain (1000ms)
Switching function, it operates at this setting proportional
value. control
0x03 Position Integral Time Constant 3 [TPI3] Unsigned16 RW No 0x2710
*When gain 3(bit5, 4=1, 0) is selected, in the Gain (1000ms)
Switching function, it operates at this setting proportional
value. control
0x04 Position Integral Time Constant 4 [TPI4] Unsigned16 RW No 0x2710
*When gain 4(bit5, 4=1, 1) is selected, in the Gain (1000ms)
Switching function, it operates at this setting proportional
value. control
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0x2007:Higher Tracking Control Position Compensation Gain

Improves the Command Tractability using Compensation Gain
Index 0x2007 | Parameter to the position system. Object Code Variable
The larger value can raise command tracking performance.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Higher Tracking Control Position Compensation Gain Unsigned16 RW No 0x0000
[TRCPGN] (0 %)
When higher tracking control position compensation bit is -
enabled, Feed Forward Gain (FFGN), Position Command Filter Setting range 0)282201'839,9?4
Time Constant (PCFIL) will be automatically set to the intended i °
proportion. Unit 1%
KFGN [%] = 0.9 x Setting value [%]
PCFIL [Hz] = Velocity Loop Proportional Gain / Setting value [%] / 100
When the value is greater, Command Track ability will be improved.
B When a value other than 0% is set, Position Command Filter and Feed Forward Gain are automatically set in the
servo amplifier.
B When Auto-tuning function is valid, this setting value not applied.
0x2008: Feed Forward compensation parameter
Index 0x2008 fsuitcs:ti;c))irsameters regarding Feed Forward compensation Object Code Array
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x0002
0x01 Feed Forward Gain [FFGN] Unsigned16 RW Possible 0x0000
Sets feed forward compensation gain to position control (0 %)
system. -
Model control system compensates for feed forward to Model Setting range 0)282801'839,9?4
following system when Position Control Selection is at Model i °
following control. Unit 1%
*Valid when Higher Tracking Control Position Compensation Gain is set at 0%.
*The setting value is not applied when using the Auto-Tuning Characteristics listed below.
Positioning1  Positioning Control 1 (General Purpose)
Positioning2  Positioning Control 2 (High Response)
Positioning4  Positioning Control 4 (High Response, Horizontal Axis Limited)
Trajectory1 Trajectory Control 1
0x02 Feed Forward Filter [FFFIL] Unsigned16 RW No 0xOFAO0
First low-pass filter to eliminate pulsed ripple caused by the (4000Hz)
position command pulse included in the feed forward Invalid
command. Sets the cutoff frequency. Setting range 0x0001-0x0FAQ
* Sets values to disable the filter differ according to the setting of (1 to 4000Hz)
“position control selection.” Unit 1 Hz
Position Control Selection Value when the filter is invalid
00:Standard Standard 2000Hz or more
01:Model1  Model 1 Model Following Control 500Hz or more
02:Model2  Model 2 Model Flowing Vibration Suppress Control 500Hz or more
0x2009: Command Filter Settings
Index 0x2009 | Sets primary low pass filter regarding velocity command. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Velocity Command Filter [VCFIL] Unsigned16 RW No 0xOFAO0
This primary low pass filter to suppress the sudden changes of (4000 Hz)
the velocity command. Invalid
Sets the cutoff frequency. Setting Range 0x0001 to OXOFAO
When sets over 2000Hz (0x07D0) then setting become disable. (1 to 4000 Hz)
Unit 1Hz
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0x200A: Velocity Feedback Filter

Parameter to switch on the primary low-pass filter in response to

included in the velocity control system feedback. Sets the cutoff
frequency.

Index 0x200A . Object Code Variable
velocity feedback.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Velocity Feedback Filter [VDFIL] Unsigned16 RW No 0x05DC
First low-pass filter to eliminate ripples caused by encoder pulse (1500 Hz)

Setting value: the filter will be disabled at
2000Hz(0x07DO0) or greater.

Setting range

0x0001-0xOFAQ
(1 to 4000 Hz)

Unit

1Hz

*When the encoder resolution is low, lowering the setting value and suppressor the ripples can suppress motor drive noise.
In addition, when the encoder resolution is high, raising the setting value may improve the response of the velocity control

system. For general use, set at the Standard value.

0x200B: Velocity Loop Proportional Gain

Proportional gain of velocity controller. By setting bit5, 4, gain change

Index 0x200B | selection (GC), in the parameter selection (0x2001), the Position Loop Object Code Array
Proportional Gain to be used is selected.

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 Velocity Loop Proportional Gain 1 [KVP1] Unsigned16 RwW Possible 0x0032

*Automatically saved by Auto-tuning result saving. (50Hz)
*When Auto-tuning function is valid, this setting value is not applied.
*When the Gain switching function is valid, select gain 1 and this setting value is applied.
*When gain 1(bit5, 4=0, 0) is selected, in the Gain Switching function, it operates at this setting value.
0x02 Velocity Loop Proportional Gain 2 [KVP2] Unsigned16 RwW No 0x0032
*When gain 2(bit5, 4=0, 1) is selected, in the Gain (50Hz)
Switching function, it operates at this setting value.
0x03 Velocity Loop Proportional Gain 3 [KVP3] Unsigned16 RwW No 0x0032
*When gain 3(bit5, 4=1, 0) is selected, in the Gain (50Hz)
Switching function, it operates at this setting value.
0x04 Velocity Loop Proportional Gain 4 [KVP4] Unsigned16 RW No 0x0032
*When gain 4(bit5, 4=1, 1) is selected, in the Gain (50Hz)
Switching function, it operates at this setting value.
Setting range 0x0001-0x07D0
(1 to 2000 Hz)
Unit 1Hz
0x200C: Velocity Loop Integral Time Constant
Integral time constant of velocity controller. Selects Velocity Loop
Integral Time Constant to use by Gain change selection (GC)
Index 0x200C | (Parameter Select: 0x2001 bit5, 4). Object Code Array
Integral term is invalid (proportional control) with the setting value of
1000ms (0x2710).

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 Velocity Loop Integral Time Constant 1 [TVI1] Unsigned16 RW Possible 0x00C8

*Automatically saved by Auto-tuning result saving. (20ms)
*When Auto-tuning function is valid, this setting value is not applied.
*When Gain switching function is valid, select gain 1 and this setting value is applied.
*When gain 1(bit5, 4=0, 0) is selected, in the Gain Switching function, it operates at this setting value.
0x02 Velocity Loop Integral Time Constant 2 [TVI2] Unsigned16 RW No 0x00C8
* When gain 2(bit5, 4=0, 1) is selected, in the Gain (20ms)
Switching function, it operates at this setting value.
0x03 Velocity Loop Integral Time Constant 3 [TVI3] Unsigned16 RW No 0x00C8
* When gain 3(bit5, 4=1, 0) is selected, in the Gain (20ms)
Switching function, it operates at this setting value.
0x04 Velocity Loop Integral Time Constant 4 [TVI4] Unsigned16 RW No 0x00C8
* When gain 4(bit5, 4=1, 1) is selected, in the Gain (20ms)
Switching function, it operates at this setting value.

Setting range

0x0003-0x2710
(0.3 to 1000 ms)

Unit

0.1ms
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0x200D: Load Inertia Moment Ratio

Sets inertia moment of the loading device to the servo motor roter
inertia.
Setting value=J./Jux100% .
Index 0x200D (Jv: Load ine?'tia, Ju: Motor roter inertia) Object Code Array
By setting bit5, 4, gain change selection (GC) in the parameter selection
(0x2001), the Load Inertia Moment Ratio to be used is selected.

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 Load Inertia Moment Ratio 1 [JRAT1] Unsigned16 RW Possible 0x0064

*For velocity control parameters. (100%)
*Automatically saved by Auto-tuning result saving.
*When Auto-tuning function is valid, this setting value not applied.
*When Gain switching function is valid, select gain 1 and this setting value is applied.
*When gain 1(bit5, 4=0, 0) is selected, in the Gain Switching function, it operates at this setting value.
0x02 Load Inertia Moment Ratio 2 [JRAT2] Unsigned16 RW No 0x0064
*When gain 2(bit5, 4=0, 1) is selected, in the Gain (100%)
Switching function, it operates at this setting value.
0x03 Load Inertia Moment Ratio 3 [JRAT3] Unsigned16 RwW No 0x0064
*When gain 3(bit5, 4=1, 0) is selected, in the Gain (100%)
Switching function, it operates at this setting value.
0x04 Load Inertia Moment Ratio 4 [JRAT4] Unsigned16 RwW No 0x0064
*When gain 4(bit5, 4=1, 1) is selected, in the Gain (100%)
Switching function, it operates at this setting value.
Setting range 0x0000-0x3A98
(0 to 15000%)
Unit 1%
0x200E: Higher Tracking Control Velocity Compensation Gain
Index Ox200E (I?:r:?rr(;eter to adjust command following prerformance of velocity Object Code Variable

Sub-ldx Description Data Type Access PDO Initial value

0x00 Higher Tracking Control Velocity Compensation Gain Unsigned16 RW No 0x0000

[TRCVGN]
*The higher the value, the more improved command following

Setting range

0x0000 - 0x0064
(0 to 100 %)

performance.

Unit

1%

*When using Velocity Loop Proportional Control Switching Function, set it to 0%.

*When synchronizing with other axes, set it to 0%.
*When corresponding with Q series servo amplifier, set it to 100%.
*When auto-tuning enabled, this setting value is not reflected.

*The setting value is invalid with Model following control or Model following vibration suppressor control.

0x200F: Acceleration Feedback Compensation

Sets acceleration feedback compensation gain to make the velocity

Index 0x200F loop stable. Sets the cutoff frequency. Object Code Array
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Acceleration Feedback Gain [AFBK] Integer16 RW No 0x0000
Multiply this gain with the detected acceleration to compensate (0.0 %)
torque (force) command. -
EWhen Auto-tuning function is valid, this setting value not Setting range OXFC18'OXO3E%
applied (-100.0 to +100.0%)
mif the value is too large, the motor may oscillate. Set within Unit 01%
range +15.0% for general use.
0x02 Acceleration Feedback Filter [AFBFIL] Unsigned16 RwW No 0x01F4
First low-pass filter to eliminate ripples caused by encoder (500Hz)

pulse included in acceleration feedback compensation.
Sets the cutoff frequency.
HLower this setting value when the encoder resolution is

Setting range

0x0001-0xOFAQ
(1 to 4000Hz)

low.
ESetting value: the filter will be disabled at
2000Hz(0x07D0) or greater.

Unit

Hz
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0x2011: Torque Command Filter

Low-pass filter to eliminate high frequency component included in the
torque (force) command. Sets cutoff frequency. .

Index 0x2011 By setting bit5, 4 gain, change selection (GC) in the parameter selection Object Code Array
(0x2001), the Torque (force) Command Filter to be used is selected.

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 Torque(force) command filter 1 [TCFIL1] Unsigned16 RW Possible 0x0258

* This setting update when save Auto-Tuning data. (600Hz)
* When Auto-Tuning activate , this setting invalid.
* When Auto-Tuning activate and System analysis activate, this setting valid.
* When Gain Switching activate and select gain 1(bit5,4=0,0), this setting enable.
0x02 Torque (force) Command Filter 2 [TCFIL2] Unsigned16 RW No 0x0258
*When the gain permission is enabled and gain 2 (bit5,4 = 0,1) is (600Hz)
selected in the Gain Switching function, it operates at this setting
value.
0x03 Torque (force) Command Filter 3 [TCFIL3] Unsigned16 RW No 0x0258
* When the gain permission is enabled and gain 3 (bit5,4 = 1,0) is (600HZz)
selected in the Gain Switching function, it operates at this setting
value.
0x04 Torque (force) Command Filter 4 [TCFIL4] Unsigned16 RW No 0x0258
* When the gain permission is enabled and gain 4 (bit5,4 = 1,1) is (600HZz)
selected in the Gain Switching function, it operates at this setting
value.
v Function enabled by setting "Special Function Selection Setting (0x20F7), bit1". Setting value 0x0001 - 0xOFAO
v Gain changes depending on setting of the gain switching condition (0x20B0). (1 to 4000 Hz)
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5)

0x2012: FF Vibration Suppressor Frequency

Feed Forward vibration suppressor control / Notch filter Parameter

OFF.

Sets the frequency of the machine vibration to be suppressed by FF
vibration suppressor function. Change this while the servo motor is

Shows the center frequency of the notch filter in response to the

5 to 99Hz Valid by 1Hz
100 to 499Hz Valid by 5Hz and drop less than 5
*Setting value: FF vibration suppressor control is invalid

Index 0x2012 | position command and set the frequency of the resonance to be Object Code Array
constrained (anti-resonance frequency).
By setting bit3, 2 FF Vibration Suppressor Frequency switch selection
(supfsel) in parameter selection (0x2001), the notch filter to be used is
selected.

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 FF Vibration Suppressor Frequency 1 [SUPFRQ1] Unsigned16 RW Possible 0x01F4

*This parameter is automatically saved by executing FF vibration (500 Hz)
suppressor frequency tuning. proportional
control
*Tuning result will be automatically saved in this parameter.
*When frequency 2 (bit 3, 2=0, 1) is selected in the vibration suppressor frequency selection function,
it will operate at this setting value.
0x02 FF Vibration Suppressor Frequency 2 [SUPFRQ2] Unsigned16 RW No 0x01F4
*When frequency 2 (bit 3, 2=0, 1) is selected in the (500 Hz)
vibration suppressor frequency selection function, proportional
it will operate at this setting value. control
0x03 FF Vibration Suppressor Frequency 3 [SUPFRQ3] Unsigned16 RW No 0x01F4
*When frequency 3 (bit 3, 2=1, 0) is selected in the (500 Hz)
vibration suppressor frequency selection function, proportional
it will operate at this setting value. control
0x04 FF Vibration Suppressor Frequency 4 [SUPFRQ4] Unsigned16 RW No 0x01F4
*When frequency 4 (bit 3, 2=1, 1) is selected in the (500 Hz)
vibration suppressor frequency selection function, proportional
it will operate at this setting value. control
*Setting value can be input by 1Hz; inside the servo amplifier, the| Setting range 0x0005-0x01F4
units listed below are used. (5 to 500Hz)
Setting range Unit value inside servo amplifier Uit o
ni z

*Do not use while synchronizing with other axis such as controlling XY table trajectory for cutting operation.
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6)

High stabilized control settings

0x2015: High stabilized control settings

Parameter setting to implement high settling control by adding
Index 0x2015 | position deviation to Acceleration and Deceleration Object Code Array
Compensation Values.

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 Acceleration Compensation [ACCCO] Indeger16 RW No 0x0

Sets the Acceleration Compensation Value using (0 Pulse)
high-stabilized control. -
s/Segt with the Position Deviation Pulse unit Setting range OxD8F1-0x270F
- . (-9999 to +9999x50 Pulse)
(in case of the pulse encoder, with the quadruple encoder
resolution unit.) Unit x50 Pulse
v Compensation is provided in response to position deviation.
v/ Greater setting values result in increased compensation.
v/ Greater accelerations converted from the Position Command Pulse result in increased compensation.
v/ Greater Load inertia result in increased compensation.
v/ High Stabilized Control results in Position Deviation.
v/In case of model following control or model following anti-resonance control, this setting value is not reflected.
0x02 Deceleration Compensation [DECCO] Indeger16 RW No 0x0
Sets the Deceleration Compensation Value with High Stabilized (0 Pulse)
Control. -
;/Se.tting isin gniF of position deviati(?n pulse (for pulse encoder, Setting range (-9998);2?-219;)9)(3578|;U|se)
unit of 4-multiplied encoder resolution).
v Compensation shall be performed for position deviation. Unit x50 Pulse
v/ The higher the set value, the more the compensation increases.
v/ The higer the acceleration converterted from position command pulse, the more the compensation increases.
v/ The higher the load inertia value, the more the compensation increases.
v/ Position deviation decreases by high-stabilized control.
v/In case of model following control or model following anti-resonance control, this setting value is not reflected.
0x03 Command Velocity Low-pass Filter [CVFIL] Unsigned16 RwW No 0x03E8
Sets the cutoff frequency of the primary low-pass filter to (1000Hz)
eliminate high-frequency component (ripples etc.,) included in -
the Velocityg(Com?nand }(/elociriy) calc(uISFed from t)he position Setting range 0x001-0xOFAD
y (& . . (1 to 4000Hz)
command inside the high settling control.
Unit Hz
v/ When the encoder resolution is low, lower the cutoff frequency.
v/ The filter is disabled by setting value 2000Hz or more.
0x04 Command Velocity Threshold [CVTH] Unsigned16 RW No 0x0014
Sets the Velocity Threshold to validate the Acceleration and (20 min™)
Deceleration Compensation Values in the high settling control. [20mm/s]
v/ When the velocity (command velocity) converted from Setting range Ox((())Ot(c))Oé(;)éI;I;)FF
the Position Command is higher than this velocity,
implement the Acceleration or Deceleration Compensations. Unit Rotary *min-!
#The rotary motor differs from linear motor in unit. [Linear : mm/s]
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7) Observer Parameter
0x2016: Observer Parameter
Sets various parameters in the disturbance suppression observer.
Index 0x2016 | Observer compensation operates with control word 1 (0x2000) bit 11: Object Code Record
disturbance Observer compensation enable [OBCON]=1"

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x07
0x01 Observer Characteristic [OBCHA] Unsigned8 RW No 0x00

Setting range 0x00-0x02
0x00: Low For Low Frequency 0x01: Middle For Middle Frequency
0x02: High For High Frequency 0x03-0xFF:  Reserved
@Select “00 Low, Low Frequency Disturbance Observer Suppressor” for Load torque (force) monitor (estimate value).
@®Select 02 High, High Frequency Disturbance Observer Suppressor, when the encoder resolution is over 1048576P/R
(20bit).
0x02 Compensation gain for Disturbance Observer [OBG] Unsigned16 RW No 0x0000
Observer Compensation gain in response to the Torque (0 %)
(force)command. _ _ Seffing range 0x0000-0x0064
@ The larger the value, the higher the suppression performance. By (0 to 100 %)
making this too large to oscillate, the disturbance suppression Unit 1%
characteristics improve.
0x03 Observer Output Filter [OBLPF] Unsigned16 RW No 0x032
First low-pass filter to eliminate high frequency elements included (50 Hz)
in the observer compensation. -
Sets the cutoff frequency. Setting range 0x0001-0x0FAO
I . . (1 to 4000 Hz)
@Filter is invalid at the setting value more than 2000Hz. -
Unit Hz
@ The larger the value is, the faster the response of disturbance observer suppression. However, it may cause a louder
driving sound depending on the ripple components included in disturbance observer output.
@Filter is invalid when observer characteristic is set to [01 Middle, For Middle Frequency], or [02 High, For High Frequency].
0x04 Observer Notch Filter [OBNFIL] Unsigned16 RW No 0xOFAO0
Notch filter to eliminate arbitrarily selected frequency from observer (4000 Hz)
compensation. Set the cen.ter frequency of the filter. Setting range 0X0064-0xOFAQ
@When resonance appears in disturbance observer output, such as (100 to 4000 Hz)
sympathetic vibration with the mechanical system, this notch filter Unit Hz
sometimes suppresses the vibration.
@Setting value can be input by 1Hz; inside the servo amplifier,
the units listed below are applied. 4
Gain [dB]
Setting value Unit value inside servo amplifier
100-1999Hz  Valid by 10Hz and drop less than 10  -3[dB] .
2000-4000Hz Filter invalid !
1
1
1
1
1
1
|
1
! Frequency [Hz
062 § 1.62xfn quency [Hz]
Resonant frequency  fn
0x05 Observer Load Inertia Ratio [OBJLJIM] Unsigned16 RwW No 0x0064
Sets the Inertia moment (Load Inertia) of the loading device for the (100%)
motor inertia moment at_ the d|stu_rbance supporessmn observer. Setting range 0x0000-0x1388
Setting value=JL/JM*x100% (0 to 5000%)
(JL: Load inertia, JM: Motor rotor inertia) - 2
Unit %
v Selection of disturbance suppression observer characteristics: JRAT 1-4 are used when frequency setting is made.
0x06 Observer Loop Proportional Gain [OBPGIN] Unsigned16 RW No 0x012C
Proportional gain of the observer control. (300Hz)
Setting range 0x0001-0x07D0
(1 to 2000Hz)
Unit Hz
0x07 Load Torque (force) Filter [TESLPF] Unsigned16 RW No 0x0032
After the disturbance suppression observer output low-pass filter, (50 Hz)
set the cutoff frequency of the primary low-pass filter against the Sefting range 0x0001-0x07D0
Load torque (force) estimate. (1 to 2000Hz)
Setting value: the filter will be disabled at 2000Hz(0x07D0) or
greater. Unit Hz
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8) Model Following Control Settings Parameter

# A note of caution in using Model Following Control

v If oscillation is restrained when using Model Following Vibration Suppressor Control, the vibration suppression effect
disappears when the alarm occurs.

v When the Gain Switching Function is used, please stop the servo motor.

v When the Model Vibration Suppressor Frequency switching is used, please stop the servo motor.

v If the alarm “AL.C5 Model Following Vibration Suppressor Control trouble” occurs during the operation, please lower the “KM Model

Control Gain” or change the operation pattern so that the acceleration and deceleration will be slowed.

v In the JOG operation, Model Following Vibration Suppressor Control function does not operate.

0x2017: Model Control Gain

Index 0x2017 | Proportional gain of the Model Following Control Position Controller. Object Code Array
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 Model Control Gain 1 [KM1] Unsigned16 RwW Possible 0x001E
@ Automatically saved by Auto-tuning result saving. (30 /s)
@When gain 1(bit5, 4=0, 0) is selected, in the Gain Switching function, it operates at this setting value.
0x02 Model Control Gain 2 [KM2] Unsigned16 RW No 0x001E
@When gain 2(bit5, 4=0, 1) is selected, in the Gain (307/s)
Switching function, it operates at this setting value.
0x03 Model Control Gain 3 [KM3] Unsigned16 RwW No 0x001E
@When gain 3(bit5, 4=1, 0) is selected, in the Gain (301s)
Switching function, it operates at this setting value.
0x04 Model Control Gain 4 [KM4] Unsigned16 RW No 0x001E
@When gain 4(bit5, 4=1, 1) is selected, in the Gain (30/s)
Switching function, it operates at this setting value.

Depends on the setting value of Position control selection
(Ox20F3:01), the range is different.
01: Model Following Control
0x0001-0x0BB8 (1-3000 /s)
02: Condition Feedback Model Following Vibration
Suppress Control

0x000F-0x013B (15to0 315 /s)

Setting range

0x0001-0x0BB8
(1 to 3000 /s)

Unit

1/s

@ In case of operating at Model following anti-resonance control, use in the range of 15 to 315/s.

4@ Change value while the servo motor is OFF.

0x2018: Overshoot Suppressor Filter

Index

0x2018 | following vibration suppressor control.

Sets cutoff frequency.

Filter to suppress overshoot with Model following control or Model

Object Code

Variable

Sub-Idx

Description

Data Type

Access PDO

Initial value

0x00

Overshoot Suppressor Filter [OSSFIL]

Cutoff frequency of primary low-pass filter in response the velocity
integral feedback.

@ If any overshoots occur on position deviation, lower the setting

value.
@Filter is invalid at the setting value more than 2000Hz.

Unsigned16

RwW No

0x05DC
(1500 Hz)

Setting range

0x0001-0xOFAQ
(1 to 4000 Hz)

Unit

Hz
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0x2019: Model Control Antiresonance Frequency

Sets antiresonance frequency to the mechanical device with Model
following vibration suppressor control. Sets actual antiresonance frequency

Index 0x2019 value of the mechanical system by using System Analysis function of the Object Code Array
Software Setup.

Sub-ldx Description Data Type | Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 Model Control Antiresonance Frequency 1 [ANRFRQ1] Unsigned16 RwW Possible 0x0320

@When frequency 1(bit1, 0=0, 0) is selected in the model anti-resonance (80.0 Hz)
frequency switch at 0x2001, it operates at this setting value. prc::p:)cr)]rttrlglnal
0x02 Model Control Antiresonance Frequency 2  [ANRFRQ2] Unsigned16 RW No 0x0320
@When frequency 2(bit1, 0=0, 1) is selected in the model anti-resonance (80.0 Hz)
frequency switch at 0x2001, it operates at this setting value. prc;%%rttrlglnal
0x03 Model Control Antiresonance Frequency 3  [ANRFRQ3] Unsigned16 RW No 0x0320
@When frequency 3(bit1, 0=1, 0) is selected in the model anti-resonance (80.0 Hz)
frequency switch at 0x2001, it operates at this setting value. prc::%?]rttrlglnal
0x04 Model Control Antiresonance Frequency 4  [ANRFRQ4] Unsigned16 RW No 0x0320
@When frequency 4(bit1, 0=1, 1) is selected in the model anti-resonance (80.0 Hz)
frequency switch at 0x2001, it operates at this setting value. prc:;p;%r:rlglnal

@ Setting value is invalid with following control. Setting 0x0064-0x0320

- . o ) range (10.0 to 80.0 Hz)

@|f the sitting value is over the Model Control Resonance Frequency, vibration suppressor control is

invalid. Unit 0.1 Hz
@If “Model Control Anti-resonance Frequency 2-4” are selected in the “Model vibration suppressor
frequency switching function”, it operates at this setting value.
@ Change value while the servo motor is OFF.
0x201A: Model Control Resonance Frequency
Sets resonance frequency of the mechanical device with Model following
Index Ox201A V|brat|on. suppressor control. Sets actual resonance frequency value of the Object Code Array
mechanical system by using System Analysis function of the Software
Setup.

Sub-ldx Description Data Type | Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 Model Control Resonance Frequency 1 [RESFRQ1] Unsigned16 RW Possible 0x0320

@When frequency 1(bit1, 0=0, 0) is selected in the model anti-resonance (80.0 Hz)
frequency switch at 0x2001, it operates at this setting value. prc;%%rttrlglnal
0x02 Model Control Resonance Frequency 2 [RESFRQ2] Unsigned16 RW No 0x0320
@®When frequency 2(bit1, 0=0, 1) is selected in the model anti-resonance (80.0 Hz)
frequency switch at 0x2001, it operates at this setting value. prc::%c:]rttrlglnal
0x03 Model Control Resonance Frequency 3 [RESFRQ3] Unsigned16 RW No 0x0320
@®When frequency 3(bit1, 0=1, 0) is selected in the model anti-resonance (80.0 Hz)
frequency switch at 0x2001, it operates at this setting value. prc:;p;%r:rlglnal
0x04 Model Control Resonance Frequency 4 [RESFRQ4] Unsigned16 RW No 0x0320
@When frequency 1(bit1, 0=1, 1) is selected in the model anti-resonance (80.0 Hz)
frequency switch at 0x2001, it operates at this setting value. prc::%c:]rttrlglnal

* Setting value is invalid with Model following control. Setting range 0x0064-0x0320

* The filter is disabled by setting value 0x320(80Hz) or more. (10.0 to 80.0 Hz)

* If Model Control Antiresonance Frequency 2-4 selected in Model vibration _

suppressor frequency switching setting, it works in this setting. Unit 0.1Hz
* Change value while the servo motor is OFF.
0x201B: Gain Switching Filter
Index 0x201B Low-p_ass filter to change gain moderately when switching. Object Code Variable
Sets time constant.

Sub-ldx Description Data Type | Access PDO Initial value

0x00 Gain Switching Filter [GCFIL] Unsigned16 RW No 0x0000
By setting bit5, 4, gain change selection (GC) in the parameter selection (0 ms)

(0x2001), the time constant at the parameter switching is set.
@ The larger the value, the gentler the gain changes.

@ The filter is disabled at the setting value Oms.

Setting range

0x0000-0x064
(0 to 100ms)

Setting Unit

ms

@When the mechanical system is shocked by the change of gain resulted from gain switching, making a moderate gain

change will modify the shock.
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9) Amplifier Function Parameter

0x201C: Internal Velocity Command limit

limited.

Index 0x201C | Sets the allowable velocity in response to the Internal Velocity Command. Obiject Code Variable
Sub-ldx Description Data Type |Access| PDO Initial value
0x00 Internal Velocity Command limit [VCMMAX] Unsigned16 RW No OxFFFF
In the cycle synchronous position (csp) or the profile position (pp) (65535min™")
mode, Interpolated position (ip) the internal velocity command is [65535mm/s]

In the cycle synchronous velocity (csv) or the profile velocity (pv)
mode, it is clamped at the setting value in response to the velocity
command. Moreover, when

Setting range

0x0000 - OXFFFF
(0 to 65535min™")

Setting value = |Velocity Command|
velocity-limit warning bit is set.

[0 to 65535mm/s]
Unit Rotary > min™
[Linear : mm/s]

@ When the setting value is 0 min™', or 50000 min-' or more, 0 min™' it is limited at 1.1 fold the highest rotation velocity of the

motor (combining the velocity commands). ) )
v It works at the state that bit3 of control word Over Velocity failler
(0x2000) is valid. Input """""""""
T Velocity command
Over Velocity limit | command—
#The rotary motor differs from linear motor in unit.
0x201D: Position Command error 1 level
Index 0x201D | Position Command error 1 alarm detection level is set. Object Code Variable
Sub-ldx Description Data Type |Access| PDO Initial value
0x00 Position Command error 1 level [OVFSET] Unsigned32 | RW No OxFFFFFFFF
@Profile Position mode (pp) Setting 0x1-OxFFFFFFFF
When the velocity-converted value of trajectory generation distance range (1 to 4294967295 p/s)
exceeds the setting value, alarm “D2” is detected. Unit Pulse/sec

@ Cycle synchronous position mode(csp), Interpolated position mode (ip)

When the velocity-converted value of position command variation (the previous target position — the target position)

exceeds the setting value, alarm “D2” is detected.

v/ The weight treated inside the amplifier is set by the servo control cycle 125us steps; therefore, please set it according to

the following equation indicating the resulting value:

Internal Unit [LSB] = 480000+1 rotary resolution [Pulse/sec]

0x201E: Sequence Operation Torque (force) Limit Value

alarm occurrence, and “holding brake down time” when the
servomotor is on.

Index 0x201E | Parameter to set the output torque (force) in Sequence Operation. Object Code Variable
Sub-ldx Description Data Type |Access| PDO Initial value
0x00 Sequence Operation Torque (force) Limit Value [SQTCLM] Unsigned16| RW No 0x04B0

This is Torque (force) Limit Value for the following sequence controls. (120.0 %)
@ Sequence Operation Torque (force) Limit is adapted with “Quick stop Setting 0x0064-0x1388
operation,” “Emergency Stop operation,” as well as “Servo-braking range (10.0 to 500.0 %)
operation,” “JOG operation,” “Forward/Reverse limit operations” at Ot KK
. (]

Moreover, when power lowering torque (force) limit selection (0x20F5) is “0x01,” electric current is limited including this

setting value.

@ Sets the limiting torque (force) by the ratio of rated output torque (force). (100.0%=rated torque (force))

@When the value is set exceeding the Maximum instant stall torque (force) (Tp) of the combining servo motor, it is limited

by the Maximum instant stall torque (force) (Tp) of the combining servo motor.
v When overload 1 alarm occurs, it is limited to 120% in case a value of more than 120% is set.

0x201F: Near Range

lower that this set value.
@ Sets at the resolution of the encoder pulse
|Following Error Actual Value| <= Setting value

Index 0x201F A positic_)n range vz:_\riation counter for positioning completion/ near range Object Code Variable
completion monitoring.
Sub-ldx Description Data Type |Access| PDO Initial value
0x00 Near Range [NEAR] Unsigned32 | RW No 0x01F4
@Outputs Near range signal when the Position deviation counter is set (500 pulse)

Setting range

0x00000001-0x7FFFFFFF
(1-2147483647 Pulse)

Unit

1 Pulse

When the actual position variation is greater than the setting value, it is output from near range completion

monitor (NEAR monitor.)
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0x2020: Speed Zero Range

When the Actual Velocity condition below the Setting value

Index 0x2020 getting value for detecting Zero-speed status (motor stop). Object Code Variable
ets the allowable range at Zero-speed.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Speed Zero Range [zV] Unsigned16 RW No 0x0032
(50min")
|Actual Velocity| <= Setting value [50mm/s]

Setting range

0x0005 - 0x01F4

is continuously detected for 1ms or more, zero velocity monitor
(ZV) is output.

(5 to 500min)
[5 to 500mm/s]

#The rotary motor differs from linear motor in unit. Unit Rotary : min™’
[Linear : mm/s]
0x2021: Low Speed Range
Index 0x2021 [ Sets the acceptable Low Speed Range of the motor rotation speed. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Low Speed Range [LOWV] Unsigned16 RW No 0x0032
When the speed is lower than this value, Low speed range is (50min’")
output. [50mm/s]

|Actual Velocity|<= Setting value

then LTG flag is set.

Setting range

0x0000 - OxFFFF
(0 to 65535min™)
[0 to 65535mm/s]

Unit Rotary > min™
[Linear > mm/s]
A
speed A
“Low speed Range” setting value
LTGDAT 1 0 1

v If Auto Tuning Mode setting is 0x01 and Auto Tuning Characteristics setting is 0x02, 50min™' will be set automatically.
#The rotary motor differs from linear motor in unit.

0x2022: Speed Attainment Setting (High Speed Range)

Index 0x2022 | Sets the speed attainment level of the motor rotation speed. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Speed Attainment Setting [VA] Unsigned16 RW No 0x03E8
Used as arrival confirmation in response to a high-speed (1000min)
rotation command; When the speed exceeds this setting value, [1000mm/s]

Speed attainment is output.

|Actual Velocity|>= Setting value

then VA flag is set.

Setting range

0x0000 - OXFFFF
(0 to 65535min™")
[0 to 65535mm/s]

Unit Rotary : min!
[Linear : mm/s]
A
A
speed “Speed Attainment Setting” value
A 4
VA 0 1 0

@ While operating with torque (force) control mode, simple velocity control is exercised by this parameter.

v/when Motor speed exceeds this setting value, as the velocity sets at zero, control of unstable velocity cannot be
exercised. Avoid the use of such status to continue.
#The rotary motor differs from linear motor in unit.
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0x2023: Analog Monitor Select Output

Index 0x2023 Selepts the output selection and the polarization character of Analog Object Code Record
Monitor 1, 2.

Sub-ldx Description Data Type Access PDO Initial value
0x00 | Number of entry Unsigned8 RO No 0x03
0x01 | Analog Monitor Select Output 1 [MON1] Unsigned8 RW No 0x05

Select data to output from Analog Monitor 1. Setting range 0x01-0x24
& Rotary motor & Linear motor
0x00: Reserved (For maintenance by manufacturer) 0x00: Reserved  (For maintenance by manufacturer)
0x01: Torque (force) monitor 2V /ratedTorque (force) 0x01: Torque (force) monitor 2V /ratedTorque (force)
0x02: Torque (force) command monitor 2V /ratedTorque (force) 0x02: Torque (force) monitor 2V /ratedTorque (force)
0x03: Velocity monitor 0.2mV./min”' 0x03: Velocity monitor 0.2mV/mmsec
0x04: Velocity monitor 1mVmin”' 0x04: Velocity monitor 1mV./mm sec
0x05: Velocity monitor 2mV./min"! 0x05: Velocity monitor 2mV/mm /sec
0x06: Velocity monitor 3mV/min”' 0x06: Velocity monitor 3mV/mm sec
0x07: Velocity command monitor 0.2mV./min! 0x07: Velocity command monitor 0.2mV./mm/sec
0x08: Velocity command monitor 1mV/min”! 0x08: Velocity command monitor 1mV./mm.sec
0x09: Velocity command monitor 2mV./min"! 0x09: Velocity command monitor 2mV./mm/sec
0x0A: Velocity command monitor 3mV./min”' Ox0A: Velocity command monitor 3mV./mm/sec
0x0B: Position deviation monitor 0.01mV.~Pulse 0x0B: Position deviation monitor 0.01mV_~Pulse
0x0C: Position deviation monitor 0.1mV./Pulse 0x0C: Position deviation monitor 0.1mV.~Pulse
0x0D: Position deviation monitor 1mV.Pulse 0x0D: Position deviation monitor 1mVPulse
OxO0E: Position deviation monitor 10mV.~Pulse Ox0E: Position deviation monitor 10mV_Pulse
OxOF : Position deviation monitor 20mV ~Pulse OxOF : Position deviation monitor 20mVPulse
0x10: Position deviation monitor 50mVPulse 0x10: Position deviation monitor 50mV~Pulse
ox11: Position command monitor1 2mV_/kPulsesec 0x11: Position command monitor1 2mV kPulse “sec
0x12: Position command monitor1 10mV.~kPulse /s 0x12: Position command monitor1 10mV_~kPulse/s
0x13: Position command monitor2 0.05mV_kPulse /s 0x13: Position command monitor2 0.05mV_~kPulse /s
0x14: Position command monitor2 0.5mV_kPulse /s 0x14: Position command monitor2 0.5mV kPulse s
0x15: Position command monitor2 2mV kPulse /s 0x15: Position command monitor2 2mV kPulse s
0x16: Position command monitor2 10mV_kPulse s 0x16: Position command monitor2 10mV_kPulse /s
0x17: Load Torque (force) monitor 2V /ratedTorque (force) 0x17: Load Torque (force) monitor 2V /ratedTorque (force)
0x18: Phase U electrical angle monitor 8Vpeak 0x18: Phase U electrical angle monitor 8Vpeak
0x19: Position command monitor1 0.05mV_kPulse/sec 0x19: Position command monitor1 0.05mV_~kPulse”sec
Ox1A: Position command monitor1 0.5mV_~kPulse/sec Ox1A: Position command monitor1 0.5mV_kPulsesec
0x1B: Acceleration monitor 0.01mV_rad/sec? 0x1B: Acceleration monitor 0.01mV./mm.sec?
0x1C: Acceleration monitor 0.1mVrad/sec? 0x1C: Acceleration monitor 0.1mV/mm. sec?
0x1D: Acceleration monitor 1mV.rad/sec? 0x1D: Acceleration monitor 1mV./mm sec?
Ox1E: Acceleration monitor 10mV radsec? Ox1E: Acceleration monitor 10mVmm./sec?
Ox1F to OxFF:reserved Ox1F to OxFF:reserved
Ox1F: Position Synchronization Deviation Monitor 0.01mV/Pulse Ox1F: Position Synchronization Deviation Monitor 0.01mV/Pulse
0x20: Position Synchronization Deviation Monitor 0.1mV/Pulse 0x20: Position Synchronization Deviation Monitor 0.1mV/Pulse
0x21: Position Synchronization Deviation Monitor 1mV/Pulse 0x21: Position Synchronization Deviation Monitor 1mV/Pulse
0x22: Position Synchronization Deviation Monitor 10mV/Pulse 0x22: Position Synchronization Deviation Monitor 10mV/Pulse
0x23: Position Synchronization Deviation Monitor 20mV/Pulse 0x23: Position Synchronization Deviation Monitor 20mV/Pulse
0x24: Position Synchronization Deviation Monitor 50mV/Pulse 0x24: Position Synchronization Deviation Monitor 50mV/Pulse
0x25 to OxFF: Reserved 0x25 to OxFF: Reserved
@ Position command monitor1 monitors position command pulse before position somoothing passing.
@ Position command monitor2 monitors position command pulse after position somoothing passing.
v/ Position command pulse frequency monitor1 and 2 are output in the form of pulse
when command pulsefrequency is 10kHz or less.
Average the frequency when convering to position command frequency.
@ Torque(force)monitor, velocity monitor, and load torque monitor are placed the following low-path filters.
Torque (force) monitor 250Hz,  Velocity monitor ~ 250Hz, Load torque monitor 20Hz
0x02 | Analog Monitor Select Output 2 [MONZ2] Unsigneds RW [ No | 0x02
Selects the data to output from Analog Monitor 2. Setting range 0x01 to 0x24 (Rotary)
The setting value is the same as in Analog Monitor output selection 1. 0x01 to Ox1E (Linear)
0x03 | Analog Monitor Output Polarity Selection [MONPOL] Unsigned8 RW | No | 0x00
Selects the output polarity of analog monitor 1/2. Setting range 0x00-0x08

*For both MON1 and MONZ2, set from any of the followings: +No Polarity Rotation, - Polarity Rotation,

ABS Absolute Value Output
0x00:AMON1/AMON2

at positive rotation+voltage output/at positive rotation+output

0x01:AMON1/AMON2
0x02:AMON1/AMON2

at positive rotation-voltage output/at positive rotation+output
at positive rotation+voltage output/at positive rotation-output

0x03:AMON1/AMON2
0x04:AMON1/AMON2
0x05:AMON1/AMON2
0x06:AMON1/AMON2

at positive rotation-voltage output/at positive rotation-output
at positive/reverse rotations+voltage output(absolute value)/at positive rotation+output
at positive/reverse rotations+voltage output (absolute value)/at positive rotation-output

at positive rotation+output/at positive/reverse rotations+voltage output (absolute value)

0x07:AMON1/AMON2
0x08:AMON1/AMON2

rotations+voltage output (absolute value)
0x09-0xFF:Reserved

at positive rotation-output/at positive/reverse rotations+voltage output (absolute value)
at positive/reverse rotations+voltage output (absolute value/at positive/reverse
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# About Holding Brake

Servo motor with Holding brake function is usually used with an axis that is always

affected by gravity and external forces in order to avoid movable parts falling off from

its position when main circuit power is OFF, or servo OFF. Holding brake ->
Holding brake is to support the movable parts against gravity and other external force

when at rest. Do not use it to stop a moving machine.

Command acceptance ' . .
. : I I configuration.
permission signal —_— m———
1
1
1
1
1

Motor excitation signal

SON Servo ON Servo ON .
B Falling
Holding brake _ | by self-weight
excitation signal Holding brake engage Holding brake
release

———| < Depending on the

Command acceptance

permission

Motor excitation

— —>
1 1
\BOFFDLY' i BONDLY
0x2024: Delay Time of Engaging Holding Brake
Sets holding-brake-activation delay time from when power distribution . )
Index 0x2024 to holding brake stopped till when holding torque generated. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Delay Time of Engaging Holding Brake [BONDLY] Unsigned16 RW Possible 0x012C
@ While shifting from servo ON to servo OFF, during the setting (300ms)
time, Excitation command O is given to servo motor. (Even Setti 0x0000-0x03E8
when servo is turned OFF, power is supplied to the motor until etling range ()E)to 100)E)ms)
the setting time is over.) Unit S

By this, until Holding brake functions, servo motor generates Holding torque (force).
@ This is valid when servo brake operation at servo OFF condition is set in the “dynamic brake operation setting”
(This does not function in the dynamic brake operation and the free-run operation.)
@ When the setting value is Oms, after servo OFF, command is invalid (command 0) for approximately 4ms.
v/Because the setting unit is valid in 4ms steps, the remainder, divided by 4, is cut off inside the amplifier.

0x2025: Delay Time of Releasing Holding Brake (Holding Brake Releasing Delay time)

Sets holding-brake-release delay time from when power distribution to . )
Index 0x2025 holding bralge started till when hglding torque disapgeared. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Delay Time of Releasing Holding Brake [BOFFDLY] Unsigned16 RW No 0x012C
@ While shifting from servo OFF to servo ON, during the setting (300ms)

time, Excitation command 0 is given to servo motor. ; -

(Even when servo is turned ON, command is not accepted until Setting range 0()502)0?0%)6035)8

the setting time is complete.) Unit ms

@ Therefore, until Holding brake is released, servo motor does not operate.
@ When the setting value is Oms, after servo ON, command is invalid (command 0) for approximately 4ms.
v/Because the setting unit is valid in 4ms steps, the remainder, divided by 4, is cut off inside the ampilifier.

0X2026: BRAKE OPERATION BEGINNING TIME

Parameter to compulsorily set the time to operate the Dynamic brake
Index 0x2026 | and the Holding brake when motor does not stop at Servo OFF and Object Code Variable
EMR upon entry.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Brake Operation Beginning Time [BONBGN] Unsigned16 RW Possible 0x2710
Sets permissible time from servo OFF until servo motor stop. (10sec)
@At the time of Quick Stop operation, Emergency Setting range 0x0000-OxFFFF
Stop (EMR), Servo brake stop alarm occurrence, (0 to 65535ms)
if motor velocity does not reach less than 50min™, Unit ms

it signals the Dynamic

brake operation and the Holding brake operation that are then output and motor excitation is discharged.

@ This is the limit when, if the speed is not zero at the setting time after the transition from servo ON to servo
OFF (ex. when the motor does not stop after servo OFF at the gravity axis etc.,) the Holding brake and the
Dynamic brake operate and compulsorily brake.

v If the servo motor velocity reaches below 0x202F Brake Activation Speed within the set time, this function does not
operate.

v/ When forced to stop by Holding brake, the Holding brake may possibly be broken. Be cautious about device
specifications and sequence when using this function.
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0x2027: Power Failure Detection Delay Time

detection time is possible. However, this does not guarantee

the retention of Control power until the setting time.

Index 0x2027 ggtt:ct&i delay time from Control power OFF to Control power error Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Power Failure Detection Delay Time [PFDDLY] Unsigned16 RW No 0x0020

@By making the setting value greater, delay in alarm (32ms)

Setting range

0x0014-0x03E8
(20 to 1000ms)

Unit

ms

@ When power source of the control logic expires, it operates the same as when Control power is interrupted. When the
Main circuit power reaches a lower point than Control power, other alarms may occur.
@ n case of power failure of Internal logic circuit, operation is same as when Control power is turned ON again. In case of
energy shortage of Main circuit power, other errors such as Main circuit power loss may be detected.
v/ In this setting, actual detection delay time varies by -12ms - +6ms.

0x2028: Excessive Deviation Warning Level

within the range relatively regarded as warning
against the position, Excessive Deviation Warning
engages.

Index 0x2028 sjttps)u\:Varmng output level before Excessive position deviation alarm is Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Excessive Deviation Warning Level [OFWLV] Unsigned32 RwW No Ox7FFFFFFF
When the actual deviation exceeds the setting value, (2147483647Pulse)

Setting range

0x00000001 to 0x7FFFFFFF
(1 to 2147483647 Pulse)

Unit Pulse
|Following Error Actual Value| >= Setting value

Positioning completion range -> See Position Window (0x6065 of the function group “position”.)
0x2029: Overload Warning Level

Index 0x2029 | Parameter to output Warning before detecting the Overload warning. Object Code Variable

Sub-ldx Description Data Type Access PDO Initial value
0x00 Overload Warning Level [OLWLV] Unsigned16 RW No 0x005A
@#the allowable setting Level range is as follows (90%)

(the Overload warning level =100%;)

Setting value < 20% or 100%

>= Setting value

Setting range

0x0014-0x0064
(20 to 100 %)

Unit

%

When set to 100%, Overload warning and Overload alarm are output at one time.
v/ Overload detection is assumed and set as 75%, of a rated load when Control power is turned ON (hot start).
This is to prevent motor damage due to the estimation value reset by power re-closing and operation resumption
immediately after the occurrence of Overload alarm when it is set at 0%.
Therefore, when Overload warning level is set at 75% or less, Overload warning may be output when Control power is

turned ON.

0x202A: Speed Matching Width (%)

(difference between the velocity command and actual

velocity) is within this setting range.

Sets the ratio [%] of the range regarded as velocity matching against
Index 0x202A velocity commands. This value setting is used when “Speed Matching unit | Object Code Variable
selection” is “0x01_Percent.”
Sub-ldx Description Data Type Access PDO Initial value
0x00 Speed Matching Width [VCMPR] Unsigned16 RW No 0x0032
Velocity matching is output when the Velocity deviation (5.0 %)

Setting range

0x0000-0x03E8
(0 to 100%)

0.1%

|Actual Velocity| <= Setting value
then VCMP monitor is set. Unit
1 ¥
) i i
Velocity 4y
A .
/

Output ETGDAT=1 during the setting width of the Velocity matching range.

<«—— Velocity

command

v The Velocity matching output is switched by the setting of rotation speed (min ') and ratio (%) at Velocity matching unit
output selection (0x20F0.4). At ratio selection, the condition under this setting value can be monitored with the status
word 1(0x2100) bit 10: Velocity matching monitor.
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0x202B: Torque (force) Command Filter Characteristic

Index 0x202B | The filter order is set at Torque (force)command filter Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Torque (force) Command Filter Characteristic [TCFILOR] Unsigned8 RW No 0x02
If the cutoff frequency of the torque (force) order filter is switched Setting range 0x01-0x03
with the gain switch, the order is fixed at this setting value.
0x01: primary Filter
0x02: secondary Filter
0x03: _tertiary Filter
0x00, 0x04-0xFF: Reserved
0x202C: Feed Forward Filter, Depth Selection (FF Vibration Suppressor Level Selection)
Index 0x202C Sets the c_haracterl_stlcs of 0x2012 Feed Forward vibration suppressor Object Code Variable
frequency in operation.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Feed Forward Filter, Depth Selection [SUPLV] Unsigned8 RwW No 0x00
Parameter to set the magnitude of the vibration suppressor Setting range 0x00-0x03

frequency effect.

* Change while servo motor is OFF.
* The smaller the value, the greater the effect will be.

* FF vibration suppressor frequency switching function does not affect this.

0x00: -»
0x01:-30dB

0x02: -20dB

0x03: -10dB
0x04-0xFF: Reserved
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0x202E: Torque (force) attainment setting

Index Ox202E Sets detectiop level of torque attainment monitor (a function to detect that Object Code Variable
commanded internal torque value exceeds set value).
Sub-ldx Description Data Type Access PDO Initial value
0x00 Torque (force) attainment setting [TA] Unsigned16 RW No 0x03E8
Sets the ratio of torque (force) attainment. (100%)
Data subjected to the ratio set by this paramenter vary depending Setting 0x0000 - 0x1388
on torque (force) attainment function selection (0x20F4.6). range (0.0 to 500.0%)
Sets flag TA (bit11 of 0x2100) in the following case: Unit 0.1 %
|Torque (force) command| >= Set value

v/ Torque (force) attainment output switches between maximum motor torque ratio and limited torque ratio depending on
function selection of torque (force) attainment (0x20F0.6).

@ Function selection of torque (force) attainment (0x20F0.6): In the case of 0x00
Sets the ratio of torque (force) attainment level by using the ratio to motor rated torque (force).
“100.0% = rated torque (force)”
Torque (force) attainment level is the same value in both forward and reverse direction.
Bit 11, output at torque (force) attainment OD:2100 is set to “1” when torque (force) command exceeds torque
(force) attainment level.
Commanded Torque (force) value

Torque (force)

Set value for torque (force)
i ; attainment

Output at
torque (force) 1 0 1
attainment
(0x2100.11)

@ Function selection of torque (force) attainment (0x20F0.6): In the case of 0x01
Sets the ratio of torque (force) attainment level by using the ratio to limited torque (force) value.
“100.0% = rated torque (force)”
Torque (force) attainment level is also independently calculated for both forward and reverse direction respectively in
amplifier, as limited torque (force) value is independent in both directions respectively.

Forward torque (force) attainment level = Limited forward torque (force) value X set value /100.0 [%]
Reverse torque (force) attainment level = Limited reverse torque (force) value X setvalue /100.0 [%]

Commanded |- cmcmmmommememee Limit value of forward torque (force) e.g.: 300%
Torque (force)—]
value RN ———g----- 240%

— Set value for torque (force) attainment e.g.: 80%
240%=300 X 80/ 100 = 240%

Set value of torque (force) attainment e.g.: 80%
160% =200 X 80/ 100
---- 160%

Torque (force)

Output at torque k Limit value for reverse torque (force)
(force) 1 0 1 e.g.: 200%

attainment E—

(0x2100.11)

Detection shall be independently performed in both forward and reverse direction, and if the first one commanded
torque (force) value in either direction exceeds torque (force) attainment level, Bit11, output at torque (force)
attainment OD:2100, is set to “1.”
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0x202F: Brake activation speed

Index Ox202F ISet the bralfe activation speed when decelerating motor. Object Code Variable
t works while running servo-brake.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Brake activation speed [ZVDAT] Unsigned16 RW Possible 0x32
Motor brake works at lower rotation speed than (50min™")
set value with condition below. Setting 0x000A to 0x01F4
Quick Stop, Alarm, Emergency Stop. range (10 to 500min")
Unit min!
Motor stop will detect when relation below continued 1 ms or more.
Absolute value of actual speed =Set value
Holding brake signal will provide after detecting motor stop.
v DDM (Direct Drive Motor) has different setting range conversion below.
0x000A to 0x01F4 --> 1 to 50.0min™" (0.1min™"~Isb)
0x2030: Position Loop Integral Gain Limit
Index 0x2030 [ Set the limit of Position Loop Integral Gain Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Limit value of position integral time constant 1 (TPI1). Unsigned16 RW Possible 0x2710
Setting 0x0003 to 0x2710
If setting value of position integral time constant is lower than this range (0.3 to 1000)
setting value. Unit 0.1ms
Position integral time constant use this setting value.
0x2031: Velocity Control Integral Gain Limit
Index 0x2031 | Set the Velocity Control Integral Gain Limit. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Limit value of velocity integral time constant 1 (TVI1). Unsigned16 RW Possible 0x0003
Setting 0x0003 to 0x2710
If setting value of velocity integral time constant is lower than this range (0.3 to 1000)
setting value. Unit 0.1ms
Velocity integral time constant use this setting value.
0x2032: Torque (force) control proportional gain
Index 0x2032 | Set the Torque (force) control proportional gain. Object Code Variable
Sub-ldx Description Data Type | Access PDO Initial value
0x00 Proportional gain of Torque (force) control mode. Unsigned8 RW No 0x64
Setting 0x32 to 0x8C
Torque (force) control proportional gain is set range (50 to 140)
from desired percentage of general torque gain. Unit %
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0x2034: Low Pass Filter OFF Velocity for Position loop / Velocity loop command.

Index 0x2034 | Set the Low Pass Filter OFF Velocity. Object Code Array

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Switch ON / OFF of the object. Unsigned8 RW Possible 0x00

This object become active by setting 1 to Sub-Idx :0x01. Setting range 0x00 to 0x01
0x02 Low Pass Filter OFF Velocity Unsigned16 RW | Possible | 0x0000
Disable low pass filter at less than this velocity. Setting range 0x0000 to 0x0032
Unit min”
Position loop (0x2004) / Velocity loop (0x2009) command only.
Low pass filter works except abovesetting.
0x2035: Position Synchronization Correction Function Parameter
Sets parameters of position synchronization deviation function that
control the position deviations of 2 servo motors so that their
deviations will be equalized. It is only used at the time of Position
Index 0x2035 | control (pp, csp). Object Code Record
v For this function, a communication cable should be connected
between CN2 which is subject of position synchronization
correction.

Sub-ldx Description Data Type | Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x06
0x01 Correction Proportional Gain [KSCP] Unsigned8 RW No 0x0064

When the position synchronization correction is enabled and (100%)
the set value is 100%, add the same value as synchronization |Setting Range 0x0000 to Ox03E8
deviation value (error pulse volume) to the position command. (0 to 1000%)
Correction will be invalid at the set value 0%. Unit %
v If the value is too large, a vibration may oocur.
0x02 Correction Integral Time Constant [TSCI] Unsigned16 RW No 0x2710
Sets integral time constant of position synchronization controller. (1000ms)
When the set value is 1000.0ms, the proportional control Propotional Control
(without integral compensation) is activated. Setting Range 0x0005-0x2710
v If the value is too small, a vibration may oocur. (0.5 to 1000.0ms)
v’ When 2 sets of amplifiers are mutually corrected their Unit 0.1ms
synchronizations, set correction integral time constant at
1000ms (invalid).
0x03 Correction Low-pass Filter [PSYNLPF] Unsigned16 RW No 0x0000(0.0 ms)
Sets time constant of the first low-pass filter which suppresses Invalid Filter
any sudden change in the correction command pulses. Setting Range 0x0000-0x2710
Filter will be invalid at the set value 0.0 ms. (0.0 to 1000.0 ms)
Unit 0.1ms
0x04 Excessive Position Synchronization Deviation Level Unsigned32 RW No Ox7FFFFFFF(2147
[PSDEVAL] 483647)
Sets acceptable error range for error pulse quntity Setting Range 0x00000001-0x7FFFFFFF
(synchronization deviation) of 2 amplifiers. (1 t0 2147483647 Pulse)
When the actual synchronization position deviation exceeds the Unit Pulse
set value, a position synchronization deviation alarm is issued.
Setup Value = | Synchronization Error Pulse Quntity |
0x05 Position Synchronization Deviation Warning Level Unsigned32 RW No Ox7FFFFFFF
[PSDEVWN] (2147483647)
Sets Warning output level before Excessive position Setting Range 0x00000001-0x7FFFFFFF
synchronization deviation alarm is issued. (1 to 2147483647 Pulse)
When the actual synchronization position deviation exceeds the Unit Pulse
set value, position synchronization deviation warning is issued.
Setup Value = | Synchronization Error Pulse Quntity |
0x06 Position Deviation Polarity Slection [SDEVPOR] Unsigned8 RW No 0x00
Selects polarity of position deviation signal which is sent to
another amplifier for position synchronization. Setting Range 0x00-0x01

v/Regarding command polarity and motor installation angle, set
position deviation polarity selection in order to have the same
output deviation polarity.

#1 |t will be valid with control-power-source re-input.

0:Without Position Deviation
Polarity Reversal

1:With Position Deviation
Polarity Reversal

v If this function is used in PP mode, set the communication cycle setting as DC sync (SYNCO or SYNC1).
v/ This function sets the operation mode by but 14,15 of the control word 1 (0x2000).
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0x2036: Position Differential Gain

Index 0x2036 | Sets the differential time constant of the position controller. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Position Controller Differential Time Constant Unsigned16 RW Possible 0x0000
The position control characteristic is improved by multiplying the (0)
difference of the position differential by the gain equivalent to the | Setting Range 0x0000 to 0x2710
derivation time constant. (0.0 to 1000.0)
This function will be disabled during auto-tuning. Unit 0.1ms
0x02 Position Controller Derivative Compensation LPF Unsigned16 RW Possible O0xOFAO0
LPF to be applied to the command value after setting the (4000)
position differential time constant. Setting Range 0x0001 to OxOFAO
Improves the position differential command value. (1 to 4000)
This function will be disabled during auto-tuning. Unit Hz

0x2037: Position i

ntegral drain rate

Index 0x2037 | Sets the velocity to limit the integral output of the position controller. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Output limit of the position controller Unsigned32 RW Possible | O0x3FFFFFFF
Disables the integral time constant of the position controller. (1073741823)
When the motor velocity exceeds the setting value, it disables Setting 0x00000000 to 0X7FFFFFFF
the position integral time constant. range (0 to 2147483647)
This function will be disabled during auto-tuning. Unit pulse
0x2038: Velocity Control Bypass Setting
Index 0x2038 | Bypasses the velocity controller during position control. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Bypass of Velocity Controller Unsigned8 RW Possible 0x00
Transmits the command from the position controller to the torque | Setting range 0x00-0x01

(force) control without the velocity controller.

The setting value 0 disables the function.

The setting value 1 enables the function.

0x2039: Velocity i

ntegral drain rate

Sets the torque (force) to limit the integral output of the velocity

Index 0x2039 Object Code Variable
controller.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Output limit of the velocity controller Unsigned16 RW Possible OxFFFF
Disables the integral time constant of the velocity controller. (65535)
When the motor torque (force) exceeds the setting value or Setting 0x0000 to OXFFFF
more, it disables the position integral time constant. range (0 to 65535)
This function will be disabled during auto-tuning. Unit min-’
0x203A: Torque (force) Integral Gain
Index 0x203A | Sets the integral gain of the torque (force) controller. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Torque (force) Control Integral Gain Unsigned8 RW Possible 0x64
Sets the integral gain of the torque (force) control by using the Setting 0x32 to 0xC8
ratio. range (50 to 200)
Against the integral gain output by each motors is 100%, it can Unit %
be adjusted within the range of 50% - 200%.
This function will be disabled during auto-tuning.
0x203B: Torque (force) Integral Gain limit
Index 0x203B | Sets the limit value of the integral gain of the torque (force) controller. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Torque (force) Control Integral Gain Limit Unsigned8 RW Possible 0xC8
Limits the setting of gain within the range of 50% - 200% (200)
against the value of the object 0x203A. Setting 0x32 to 0xC8
range (50 to 200)
Cuts the large value of the setting by the limit value. Unit %
0x203C: Software limit Deceleration
Index 0x203C Sets the deceleration in the case that it reaches the software limit switch Object Code Variable
in CSP, IP mode.
Sub-ldx Description Data Type | Access PDO Initial value
0x00 Software Limit Deceleration < [SLTDEC] Unsigned32 RW No OxFFFFFFFF

perform a deceleration stop.
This parameter sets the deceleration.

When it reaches the software position limit of 0x607D, the motor will

Setting range

0x00000000 to OxFFFFFFFF

Unit

pulse/sec?
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0x203D: Amplifier temperature warning level

Index 0x203D | Sets the warning output level which is issuing before the amplifier temperature error.
Sub-ldx Description Data Type Access | PDO Initial value
0x01 Amplifier temperature warning high level setting [DEGWHL] Signed16 RwW No 0x4B (75C)
Sets high level of the amplifier temperature warning Display range 0x038 to 0x005F (56 to 95°C)
detection. Unit C
When this set value is more than the object 0x2109 "Temperature inside the servo amplifier", sets BitO (tpw)=1
"Temperature warning bit" to the object 0x2103. And, when Bit0=1 is set to the object 0x2103-02 "Warning mask
selection”, also Bit7 "Warning status” of the object 0x6041 "Status word" is set.
0x203D-01 “Amplifier temperature warning high level setting” = 0x2109 “Temperature inside the servo amplifier”
v/ Temperature warning will be set even if internal temperature value is less than this set value, when condition of
0x203D-02 is satisfied.
v"When this parameter sets to 95°C, amplifier temperature warning will issue at same timing of amplifier temperature
error.
0x02 Amplifier temperature warning low level setting [DEGWLL] Signed16 RwW | No | OxFFF6 (-10°C)
Sets low level of the amplifier temperature warning Display range|  OXFFFF to OXFFF1 (-1 to -15°C)
detection. Unit C

When this set value is less than the object 0x2109 "Temperature inside the servo amplifier”, sets Bit0 (tpw)=1
"Temperature warning bit" to the object 0x2103. And, when Bit0=1 is set to the object 0x2103-02 "Warning mask
selection”, also Bit7 "Warning status" of the object 0x6041 "Status word" is set.

0x203D-01 “Amplifier temperature warning low level setting” = 0x2109 “Temperature inside the servo amplifier’

v/ Temperature warning will be set even if internal temperature value is more than this set value, when condition of
0x203D-01 is satisfied.

v’When this parameter sets to -15°C, amplifier temperature warning will issue at same timing of amplifier temperature
error.

0x2040 Command Filter Setting

Index 0x2040 Sets yeI00|ty Command Filter and Torque (force) Command Filter 1 to 4 Object Code Variable
functions.

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Velocity Command Filter Setting Unsigned8 RW Possible 0x00

Sets Velocity Command Filter object 0x2041 valid or invalid. Setting 0x00 to 0x01
When valid filter work by 0x2041setting. range
0: Velocity Command Filter disabled 1: Velocity Command Filter enabled
0x02 Torque (Force) Command Filter Setting Unsigned8 RW | Possible | 0x01
Sets Torque (Force) Command Filter object 0x2042 to 0x2045 Setting 0x00 to 0x01
valid or invalid. range
When valid filter work by 0x2041 to 0x2045setting.
0: Torque (force) Command Filter1 to 4 disabled 1: Torque (force) Command Filter1 to 4 enabled
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0x2041: Velocity Command Filter Setting, 0x2042-0x2045: Torque (force) Command Filter1 - 4 Setting

Index 0x2041- S.ets Velocity Command Filter [VCNFIL], Torque (force) Command Object Code Array
0x2045| Filter.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x0D
Filter ON/OFF Integer8 RW Possible | 0x00 (0x01)
0x01 Sets filter ON or OFF. Setting
The initial value of 0x2045 is effective. range 0x00 to 0x01
FilterType Integer8 RW [ Possible | 0x04 (0x01)
0x02 Sets type of filter Setting
The initial value of 0x2045 is 0x01:Low Pass Filter. range 0x01 1o 0x05
0x01: Low Pass Filter 0x04: Notch Filter
0x02: High Pass Filter 0x05: Bi-quad Filter
0x03: Band Pass Filter 0x06-0xFF: Reserved
Low Pass Filter cutoff frequency . . 0x0258
0303 When filter type (Sub-Idx2) sets Low Pass Filter (0x01), Unsigned16 RW Possible | 5501,)
X Low Pass Filter work by this cutoff frequency. Setting 0x000A to 0x07D0
v'When sets over 2000Hz (0x07D0) then setting become disable. range (10 to 2000Hz)
High Pass Filter cutoff frequency . . 0x07D0
0x04 When filter type (Sub-1dx2) sets High Pass Filter(0x02), Unsigned16 RW Possible (invalid)
X High Pass Filter work by this cutoff frequency. Setting 0x000A to 0x07D0
v/ When sets over 2000Hz (0x07D0) then setting become disable. range (10 to 2000Hz)
Center frequency of Band Pass Filter . . 0x07D0
0305 When filter type (Sub-Idx2) sets Band Pass Filter(0x03), Unsigned16 RW Possible | (5000Hz)
X Band Pass Filter work by this center frequency. Setting 0x000A to 0x07D0
v/ When sets over 2000Hz (0x07D0) then setting become disable. range (10 to 2000Hz)
Band width of Band Pass Filter Unsigned16 RW | Possible | 0x0005
When filter type (Sub-ldx2) sets Band Pass Filter(0x03), Setting
Band Pass Filter work by this band width. Range 0x0001 to 0x01F4 (0.1 to 50)
v/ Setting value small become band width narrow. Setting Value il f2
Gain 0.1 fn x 0.91 fn x 1.10
[dB] + 0.2 fn x 0.82 fn x 1.22
0.3 fn x 0.75 fn X 1.34
0dB 0.4 fn x 0.68 fn x 1.47
0.5 fn x 0.62 fn x 1.61
0x06 -34B 0.6 fn x 0.57 fn x 1.75
0.7 fn x 0.52 fn x 1.91
0.8 fn x 0.48 fn x 2.07
0.9 fn x 0.45 fn x 2.23
: : : 1.0 fn x 0.42 fn x 2.39
f1 fn f2 Frequency ! [Hz] Example of setting value vs band width.
Band-pass filter Magnification from center frequency(fn)
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Center frequency of Notch Filter . . 0x07D0
0307 When filter type (Sub-Idx2) sets Notch Filter (0x04), Unsigned16 RW Possible | >000Hz)
X Notch Filter work by this center frequency. Setting 0x000A to 0x07D0
v/ When sets over 2000Hz(0x07D0) then setting become disable. range (10 to 2000Hz)
Band width of Notch Filter Unsigned16 RW [ Possible | 0x000A
When filter type (Sub-ldx2) sets Notch Filter (0x04), Setting 0x0001 to 0x01F4 (0.1 to 50)
Notch Filter work by this Band width. range 0.1/LSB
Setting value small become band width narrow. Setting value 1 2
0.1 fn x 0.95 fn x 1.05
0.2 fn x 0.90 fn x 1.11
Gain 0.4 fn x 0.82 fn x 1.22
0.6 fn x 0.74 fn x 1.35
[dB] 4 0.8 fn X 0.67 fn x 1.49
1.0 fn x 0.62 fn X 1.63
0dB 1.2 fn x 0.57 fn x 1.77
0x08 1.4 fn x 0.52 fn x 1.94
X ~3dB 16 fn x 048 fn x 2.08
1.8 fn x 0.44 fn x 2.25
2.0 fn x 0.41 fn x 242
5.0 fn x0.19 fn x 5.18
: I : 10.0 fn x 0.098 fn X 9.66
1 n 2 » 20.0 fn x 0.050 fn x 17.1
Frequency  [Hz] 30.0 fn_ x 0.033 fn x 222
40.0 fn x 0.025 fn x 25.6
50.0 fn x 0.020 fn x 28.1
Example of setting value vs band width.
Magnification from center frequency(fn)
Bi-quad Filter a1 Float32 RW [ Possible | 0.0
0x09 When filter type (Sub-1dx2) sets Bi-quad Filter (0x05), Setting
Bi-quad Filter work by this a1. range -3.402823e38 to 3.402823e38
Bi-quad Filter a2 Float32 RW [ Possible | 0.187561
0x0A When fllte.r type (Sub-ld>§2) sets Bi-quad Filter (0x05), Setting -3.402823e38 to 3.402823638
Bi-quad Filter work by this a2. range
Bi-quad Filter b0 Float32 RW [ Possible [ 0.296890
0x0B When fllte'r type (Sub-ld>§2) sets Bi-quad Filter (0x05), Setting -3.402823638 to 3.402823¢38
Bi-quad Filter work by this b0. range
Bi-quad Filter b1 Float32 RW [ Possible | 0.593780
0x0C When fllte.r type (Sub-ld>§2) sets Bi-quad Filte (0x05), Setting -3.402823e38 to 3.402823638
Bi-quad Filter work by this b1. range
Bi-quad Filter b2 Float32 RW [ Possible [ 0.296890
0x0D When filter type (Sub-1dx2) sets Bi-quad Filter (0x05), Setting
Bi-quad Filter work by this b2. range -3.402823e38 to 3.402823e38
0x2046: Multi Stage Notch Tuning Setting
Index 0x2046 | Sets the function of notch tuning.

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Auto-Notch Tuning Mode [ANTMD] Unsigned8 RW No 0x00

Sets whether notch filter of auto-notch tuning is valid or not. Display 0x00-0x01
range
Unit -
0x00: Notch filter invalid. (conventional function)
0x01: Notch filter valid.
0x02 Resonant Frequency Monitor [RESMON] Unsigned16 RO [ No | 0x0000
Indicates resonant frequency extracted by auto-notch tuning. Display 0x0000-0xFFFF
range (0 to 65535)
Unit Hz
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0x2050: Stick Motion compensation

Index 0x2050 Setting of Stick Motion compensation Object Code Variable
Sub-ldx Description Data Type Access PDO Initial
Value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 Set the validity of Stick Motion compensation [STC] Unsigned8 RW Possible 0x00
Setting range 0x00 to 0x27
@ Setting validity condition of Stick Motion compensation
Stick Motion compensation is enable when STC is enable.
@ Setting range of Stick Motion compensation will follow 0x00 to 0x27 in the function valid condition list.
0x02 Valid speed of Stick Motion compensation [STV] Unsigned16 RW | Possible | 10.0
Setting range 0.1t0 128.0
Unit min™’
@ Stick Motion compensation will work when setting value is less than internal velocity command.
0x03 Valid time of Stick Motion compensation [STHLD] Unsigned16 RW | Possible | 20
Setting range 1 to 500
Unit ms
@ Stick Motion compensation will work until this setting time, even if internal velocity command is over speed.
@ |f velocity loop response is low , set the this time longer.
0x04 Set the integral constant of Stick Motion compensation [STTVI] Unsigned16 RW | Possible | 0.3
Setting range 0.3 to 1000.0
Unit ms
@ Vaild velocity loop integral constant when Stick Motion compensation is activating.
@ Velocity loop integral constant of Stick Motion compensation should set lower than normal setting.
If set higher than normal value, efficiency will low.
@ Stick Motion compensation will disable when velocity loop is proportional control.
0x2051: Micro Vibration Suppression
Index 0x2051 Suppress mechanical micro vibration by moving encoder pulse when Object Code Variable
motor stop.
Sub-ldx Description Data Type Access PDO \I,r;ﬂf:
0x00 Set the validity of Micro Vibration Suppression [FBHYST] Unsigned8 RW No 0x00
Setting range 0x00 to 0x27
@ Suppress mechanical micro vibration when motor stop and encoder pulse moving =1 pulse
@ Micro Vibration Suppression will valid when FBHYST is valid.
@ Valid condition selection range of Micro Vibration Suppression will follow 0x00 to 0x27 in the function valid condition list.
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HMFunction valid condition list

Item Set value Item Set value
Always invalid the function. 00: Always_Disable Always valid the function. 01: Always_Enable
Valid the function when CONT1 is ON. 02: CONT1_ON Valid the function when CONT1 is OFF. 03: CONT1_OFF
Valid the function when CONT2 is ON. 04: CONT2_ON Valid the function when CONT2 is OFF. 05: CONT1_OFF
Valid the function when CONT3 is ON. 06: CONT3_ON Valid the function when CONT3 is OFF. 07: CONT1_OFF
Valid the function when CONT4 is ON. 08: CONT4_ON Valid the function when CONT4 is OFF. 09: CONT1_OFF
Valid the function when CONT5 is ON. 0A: CONT5 ON Valid the function when CONTS5 is OFF. 0B: CONT1_OFF
Valid the function when CONT6 is ON. 0C: CONT6_ON Valid the function when CONT6 is OFF. 0D: CONT1_OFF
Valid the function during low velocity Valid the function except low velocity
condition (velocity is lower than set value of | 12: LOWV_IN condition (velocity is lower than set value | 13: LOWV_OUT
LOWV). of LOWV).
Valid t'he functhn QUrlng state of velocity 14 VA IN Valid Fhe functhn (?xcept state of velocity 15: VA OUT
reaching (velocity is VA set value or more). - reaching (velocity is VA set value or more). -
Valid the function during state of velocity . Valid the function except state of velocity .
match (within the speed matching width). 16: VCMP_IN match (within the speed matching width). 17: VCMP_OUT
Valid the fu.nctllon during state of velocity 18:2V_IN Valid the fu.nctllon except state of velocity 19: 2V_OUT
zero (velocity is ZV set value or less). zero (velocity is ZV set value or less).
Valid the function during state of positioning Valid the function except state of
completion (position deviation is INP set 1A: INP_IN positioning completion (position deviation | 1B: INP_OUT
value or less). is INP set value or less).
Valid the function during state of torque limit 1C: TLC_IN \./a|.ld the fupctlon except state of torque 1D: TLC_OUT
operation. limit operation.
\./a|.ld the fupctlon during state of velocity 1F: VLC_IN \./a|.ld the functlon except state of velocity 1F: VLC_OUT
limit operation. limit operation.
Valid the function during state of the near 20: NEAR_IN Valid the function except state of the near 21: NEAR_OUT

range.

range.

Valid the function during state of positive
rotation direction (VMON > +LOWV).

22: VMON > +LV

Valid the function except state of positive
rotation direction (VMON < +LOWV).

23: VMON <= +LV

Valid the function during state of negative

Valid the function except state of negative

rotation direction (VMON < -LOWV). D rotation direction (VMON 2 -LOWV). 25: VMON <=LV
Valid the function during state of position XgrlfnzgﬁJuzlﬁgogn%urﬁgt%ﬁfﬁ of position
command zero and positioning completion | 26: INPZ_IN P 9 27: INPZ_OUT

(position deviation is INP set value or less).

incompletion (position deviation is larger
than INP set value).
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0x20B0: Gain Switching Condition

ABBEOTAVEYBATEATHILNATEET,
Index 0x20B0 | 7ML UIBEEHEENICTEEHEEVHTET . GC1 £ GC2 DHEHIC Object Code Record
&Y, GAIN1~4 B2 FT,

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Gain Switching Condition 1 [GC1] Unsigned8 RW No 0x00

Sets the Gain Switching Condition 1. Setting range 0x00-0x29
Selection Contents
00 Always_Disable Function is always invalid.
01 Always Enable Function is always valid.
02 CONT1_ON Function is valid when general input CONT1 is ON.
03 CONT1_OFF Function is valid when general input CONT1 is OFF.
04 CONT2_ON Function is valid when general input CONT2 is ON.
05 CONT2_OFF Function is valid when general input CONT2 is OFF.
06 CONT3 ON Function is valid when general input CONT3 is ON.
07 CONT3_OFF Function is valid when general input CONT3 is OFF.
08 CONT4_ON Function is valid when general input CONT4 is ON.
09 CONT4_OFF Function is valid when general input CONT4 is OFF.
0A CONT5_ON Function is valid when general input CONTS5 is ON.
0B CONT5_OFF Function is valid when general input CONTS5 is OFF.
0c CONT6_ON Function is valid when general input CONT6 is ON.
0D CONT6_OFF Function is valid when general input CONT®6 is OFF.
OE CONT7_ON (HWGOFF1) Function is valid when general input CONT7 is ON.
OF CONT7_OFF (HWGOFF1) Function is valid when general input CONT7 is OFF.
10 CONT8_ON (HWGOFF2) »Function is valid when general input CONT8 is ON.
11 CONT8_OFF (HWGOFF2) ¥ Function is valid when general input CONT8 is OFF.
12 LOWV_IN Function is valid while in low speed status (speed is lower than LOWV set value).
13 LOWV_OUT Function is valid while not in low speed status (speed is lower than LOWV set value).
14 VA_IN Function is valid while in speed attainment status (speed is higher than VA set value).
15 VA _OUT Function is valid while not in speed attainment status (speed is higher than VA set value).
16 VCMP_IN Function is valid while in speed matching status (within speed matching range).
17 VCMP_OUT Function is valid while not in speed matching status (within speed matching range).
18 ZV_IN Function is valid while in zero speed status (speed is lower than ZV set value).
19 ZV_OUT Function is valid while not in zero speed status (speed is lower than ZV set value).
1A INP_IN Function is valid while in In-Position status (position deviation < INP)
1B INP_OUT Function is valid while not in In-Position status (position deviation < INP)
1C TLC_IN Function is valid while in torque limit status
1D TLC_OUT Function is valid while not in torque limit status
1E VLC_IN Function is valid while in velocity limit status
1F VLC_OUT Function is valid while not in velocity limit status
20 NEAR_IN Function is valid while in Near range status
21 NEAR_OUT Function is valid while not in Near range status
22 VMON_> +LV Function is valid while rotation direction is forward (VMON > +LOWV)
23 VMON_<= +LV Function is valid while rotation direction is not forward (VMON < +LOWV)
24 VMON_< -LV Function is valid while rotation direction is reverse (VMON < -LOWV)
25 VMON_>=_-LV Function is valid while rotation direction is not reverse (VMON = -LOWV)
2% INPZ IN Function is valid while in Position command 0 and In-Position status (position
— deviation < INP)
27 INPZ_OUT Fun_cti_on is valid while not in Position command 0 and In-Position status (position
deviation < INP)
28 ACK_IN Function is valid while in command reception allowable condition
29 ACK OUT Function is valid while not in command reception allowable condition
¥ CONT7 and 8 are dedicated to input of the hardware gate off function.
0x02 Gain Switching Condition 2 [GC2] Unsigned8 RW | No [ 0x00
Sets the Gain Switching Condition 2. Set values are same as | Setting range 0x00-0x29
Gain Switching Condition1.
Assigns valid condition of the gain switching condition. GAIN1 to 4 are switched by GC1/GC2 combination.
This function becomes valid by setting of "Ox20F7 bit9 = 1".
GC1: Gain Switching Condition 1 Invalid Valid Invalid Valid
GC2: Gain Switching Condition 2 | Invalid Invalid Valid Valid
! ) ! |
[ Effective gain | GAINT [ GAIN2 | GAIN3 [ GAIN4 ]
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0x5080: Correction Table Control

Index 0x5080 | Enables/disables the correction table function. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Correction Table Control [COTBLEN] Unsigned8 RW No 0x00
Enables/disables the correction table function. Setting range 0x00 to 0x01
0x00: Disabled
0x01: Enabled
0x02 - OxFF: Reserved
0x5081: Correction Table Interpolation Method
Index 0x5081 | Sets the interpolation method of the correction table. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Correction Table Interpolation Method [COTBLINTP] Unsigned8 RW No 0x00

Sets the interpolation method of the correction table.

0x00: Linear
0x01: Polynomial
0x02: Spline

0x03 - OxFF: Reserved

Setting range

0x00 to 0x02

0x5082: Correctio

n Table Extrapolation Method

Sets the extrapolation method of the correction table.

0x00: Linear
0x01: Polynomial
0x02: Spline

0x03 - OxFF: Reserved

Index 0x5082 | Sets the extrapolation method of the correction table. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Correction Table Extrapolation Method [COTBLEXTP] Unsigned8 RW No 0x00

Setting range

0x00 to 0x02

0x5083: Correctio

n Table Position

Entry 1
Correction Position n

v"n" is up to 0x40 in maximum.

v/ This becomes valid by re-closing the control source.

Index 0x5083 | Correction Table Position Object Code Record
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RW No 0x00
Setting range 0x00 to 0x40
v/ This becomes valid by re-closing the control source.
0x01 Entry 1 Unsigned32 RW | No | 0x00000000
Correction Position 1 Setting range 0x00000000 to OXFFFFFFFE
Unit Pulse
v If correction posotion over the coordinate axes (-1¢0), 0x5083 correction position 1 and 0x5084
No1 offset value need to set 0.
Caution, if not 0, the machine may oscillate at the correction posotion over the coordinate axes.
v/ This becomes valid by re-closing the control source.
0x02 Entry 2ton Unsigned32 RW | No [ 0x00000000
to Correction Position 2 to n Setting range 0x00000000 to OxFFFFFFFF
n - Unit Pulse

v/ Please set so as to ensure that the correction position n-1 < the correction position n. (n=2-64)

If not correction position n-1< correction position n at the power on and initial state then it indicates
warning of 0x2013,Bit9. Correction position need to correction and then re-turn on control power.
v If correction posotion over the coordinate axes (0x7FFFFFFF<0x80000000), 0x5083 correction
position n=0x7FFFFFFF and 0x5084 Number n offset value need to set 0.
Caution, if not 0, the machine may oscillate at the correction posotion over the coordinate axes.

v When the symbol of the actual position (0x6064) is negative, it refers to the table after translating the actual position to the absolute
value. After reversing the plus and minus signs of the offset retrieved from the table, use for control.
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0x5084: Correction Table Offset

Index 0x5084 | Correction Table Offset Object Code Record
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RW No 0x00
Setting range 0x00 to 0x40
v/ This becomes valid by re-closing the control source.
0x01 Entry 1 Integer32 RW | No | 0x00000000
Offset 1 Setting range 0x80000000 to 0x7FFFFFFF
Unit Pulse
v If correction posotion over the coordinate axes (-10), 0x5083 correction position 1 and 0x5084
No1 offset value need to set 0.
Caution, if not 0, the machine may oscillate at the correction posotion over the coordinate axes.
0x02 Entry 2 - Entry n Integer32 RW | No [ 0x00000000
to Offset 2 - Offset n Setting range | 0x80000000 to 0x7FFFFFFF
n Unit Pulse
v'"'n" is up to 0x40 in maximum.
v If correction posotion over the coordinate axes (0x7FFFFFFF<<0x80000000), 0x5083 correction
position n=0x7FFFFFFF and 0x5084 Number n offset value need to set 0.
Caution, if not 0, the machine may oscillate at the correction posotion over the coordinate axes.

v Set the correction point and correction value such in a way that slope of line connecting 2 correction points is 01 or less.
It may occur vibration if slope is slanted largely.

Slope = Correction value increment / Correction point increment

Correction value
A

i«——Correction point increment

» Position
0x5085: Correction Table Function Selection
Index 0x5085 | Selects spec of Correction Table Function. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Correction Table Function Selection [COTBLSEL] Unsigned8 RW No 0x00
Decides spec of Correction Table Function. Setting range 0x00-0x01

0x00: Correction position is set as unsigned 32bit data.

0x01: Correction position is set as signed 32bit data.

v/ Becomes valid after control power cycle.
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0x5090: Backlash correction function selection

Index 0x5090 [ Set the Backlash correction function on / off. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Backlash correction function [BLCEN] Unsigned8 RW No 0x00
Set the Backlash correction function on / off. Setting range 0x00 to 0x01
0x00: Disabled
0x01: Enabled
0x02 - OxFF: Reserved
v/Please contact our sales if this function is used with DC power input type.
0x5091: Backlash correction value
Index 0x5091 | Set the backlash correction value. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Backlash correction value. [BLCVAL] Unsigned32 RW No 0x00000000

Set the Backlash correction value. Setting range

0x00000000 to Ox7FFFFFFF
(0 to 2147483647)

Unit Pulse

€0 is set to bit 6 of Control Word. (Target position is treated as absolute value. )
Backlash correction value is incremented from target position when position command had increased
target position.
Backlash correction value is not incremented from target position when position command had
decreased target position.

@1 is set to bit 6 of Control Word. (Target position is treated as relative value. )
Backlash correction value is decremented from target position when target position polarity had
changed from positive to negative.
Backlash correction value is incremented from target position when target position polarity
had changed from negative to positive.

0x5092: Correction direction of Backlash

Index 0x5092 | Sets the correction direction of Backlash Object Code Variable

Sub-ldx Description Data Type Access PDO Initial value

0x00 Correction direction of Backlash [BLCDIR] Unsigned8 RW No 0x00
Sets the command direction of Backlash correction. Setting range 0x00 to 0x01

0x00: Positive direction
0x01: Negative direction
0x02 to OxFF: Reserved
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10) System Parameter

0x20F0: Amplifier Function Selection

Index

0x20F0 | Set the Sequence function. Object Code Record

Sub-ldx

Description Data Type Access PDO |Initial value

0x00

Number of entry Unsigned8 RO No 0x06

0x01

Limit behavior Selection [ACTOT] Unsigned8 RW No 0x06

Selects the operation when the positive direction limit switch (normal | Setting range 0x00-0x08
rotation over travel) or the negative direction limit switch (reverse
rotation over travel) is on.

* Profile Position (PP), Profile Velocity (PV), Cycle synchronous position (CSP), Interpolated position (ip),
Cycle synchronous velocity (CSV)

0x00, 0x02: Command entry disabled, after the motor stops with the servo brake, servo ON

0x01: Command entry disabled, after the motor stops with the dynamic brake, servo ON

0x02: Command entry disabled, after the motor stops with free run, servo ON

0x00: Command entry disabled, after the motor stops with the servo brake, servo OFF

0x01: Command entry disabled, after the motor stops with the dynamic brake, servo OFF

0x02: Command entry disabled, after the motor stops with free run, servo OFF

0x06: Command entry enabled, after servo motor stops without internal velocity limit command, servo ON

0x07: Reserved

0x08: Command entry disabled, after the motor stops with the servo brake, servo ON

(For the torque (force) limit value of servo motor stopping, the sequence torque (force) limit is used.)
0x09-0OxFF: Reserved

* Profile torque (force) (TQ), Cycle synchronous torque (force) (CST)
0x00 - 0x02, 0x06: Limit the Torque (force) command with Sequence Torque (force) limit (servo ON)
0x03, 0x04: After servo Off, the motor stops with dynamic brake (servo Off)
0x05: After servo Off, the motor stops with free run (servo Off)
0x07-0OxFF: Reserved

Note1) The sequence operation torque (force) limit value (0x201E) becomes valid to power running direction.

Note2) When the Torque (force) Command is smaller than sequence operational torque limit value, it is limited by the
Target Torque (force).

Note3) Setting of the quick stop option code shall be "motor stop by dynamic brake operation”.

0x02

Positioning Methods selection [EDGEPOS] Unsigned8 RW | No [ o0x00
Select the Encoder pulse positioning. Setting range 0x00-0x01

0x00: Specify Pulse Interval
0x01: Specify Pulse Edge
0x02-OxFF: Reserved

@ Positioning accuracy is improved by selecting Edge positioning when the encoder resolution is coarse. However, this may|
cause the driving sound of the mechanical system to increase as this edge is always the center of vibration.

@ Select standard value for usual operation.

v/ The function becomes valid through control source re-closing.

Pulse interval positioning
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Sub-ldx Description Data Type Access PDO |Initial value
0x03 In-Position Signal/ Position Deviation Monitor [PDEVMON] Unsigned8 RwW No 0x00
Select in-position signal (INP) and Position deviation monitor output | Setting range 0x00-0x01
before and after passing through the Position Command Filter.
0x00:After Filter Compare Position command value with Feedback value after passing through the filter.
0x01:Before Filter Compare Position command value with Feedback value before passing through the filter.
@ For 00 After_Filter, use the Position deviation value of the Position controller.
@ For 01 Before_Filter, use the Position deviation value based on Position command before FF vibration suppressor
control.
@ With system parameter IDOA Position Control Selection at 01 Model 1 Model Following Control, or 02 Model 2 Model
Following Vibration Suppress Control, 01:Before_Filter always operates no matter the selection.
| OlBefore Fiter | ! 5
>
Position . | FF vibration Position Model Position
command @ % suppressor command control
smoothing control filter
Position loop
e encoder
0x04 Velocity Window Unit Output Selection [VCMPUS] Unsigned8 RW No 0x00
Sets the comparison method of the Velocity matching output. Setting range 0x00-0x01
0x00:min'__0x606D(rotation frequency setting:min"")compare with setting value.
0x01:percent 0x202A(proportion setting:%)compare with setting value.
*The function becomes valid through control source re-closing.
0x05 Deviation Clear Selection [CLR] Unsigned8 RW No 0x00
Sets ON/OFF of position deviation clear during servo OFF, and Setting range 0x00-0x03
deviation clear signal treatment.
@ Selects operation during servo OFF. Deviation clear/ Deviation NOT clear.
@ Selects deviation signal treatment. Level detection /Edge detection.
# Select proper setting corresponding to above combination from the list below.
Selection Contents
0x00 Type1 When Servo OFF -> Clear Deviation During servo OFF, Deviation clear is always executed.
Deviation Clear Input =Level Detection While Deviation clear input is ON, Deviation clear is always
executed.
0x01 Type2 When Servo OFF -> Clear Deviation At the edge of OFF->ON of Deviation clear input, Deviation clear is
Deviation Clear Input =Edge Detection executed.
0x02 Type3 When Servo OFF During servo OFF, Deviation clear is not executed.
-> NOT Clear Deviation (After servo ON, the motor may operate suddenly.)
Deviation Clear Input =Level Detection
0x03 Type4d When Servo OFF During servo OFF, Deviation clear is not executed.
-> NOT Clear Deviation (After servo ON, the motor may operate suddenly.)
Deviation Clear Input =Edge Detection
@ Used, for example, to force the position variation counter inside the servo amplifier to zero from higher-level devices.
0x06 Torque (force) attainment function selection [TASEL] Unsigned8 RW | No | oxo0
Sets detection method of torque (force) attainment setting Setting range 0x00 - 0x01
(0X202E).
Selection Contents
00 TA/TZR Sets by using the ratio of rated torque (force) of the motor.
(100%= rated torque (force))
01 TA/TCOM Sets by using the ratio of limit value of torque(force).
(100%=limit value of torque (force))
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0x20F 1: Encoder Function Selection

Index

0x20F1 |  Sets the Encoder Function. Object Code Record

Sub-ldx

Description Data Type Access | PDO | Initial value

0x00

Number of entry Unsigned8 RO No 0x09

0x01

Serial encoder Clear Function Selection [ECLRFUNC] Unsigned8 RW No 0x00

Selects the encoder clear method. Setting range 0x00-0x01

@ Use to clear Serial encoder warning when the warning is not automatically restored.

@ Valid when using with Battery Backup Method Absolute Encoder and Battery-less Absolute Encoder.

®When used with Absolute Encoder for Incremental System, even 01:_Status_MultiTurn is selected; it works as the
selection, Clear only encoder status.

0x00: Clear Encoder Status (Alarm and Warning) and Multi Turn Data
0x01: Clear Only Encoder Status (Alarm and Warning)

v/ Parameter set when amplifier hardware matches to Serial Encoder.
v/ Valid when Battery backup system absolute encoder, or Battery less absolute encoder is used.

0x02

Encoder Digital Filter selection [ENFIL] Unsigned8 RW No | 0x01

Thie parameter can be set only when using pulse encoder. This sets | Setting range 0x00-0x07
digital filter of motor pulse encoder.

@1t is possible to set the value of incremental pulse digital filter for using incremental encoder.
Pulse lower than the set value is eliminated as noise when noise superposition occurs in Incremental encoder signals.
@ Consider Encoder resolution and Maximum rotation velocity of the servo motor in operation when selecting value. Set
the value roughly less than 1/4 of the Encoder pulse width at Maximum rotation velocity.

0x00:Minimum Pulse Width=110ns(Minimum pulse Phase Difference 37.5ns)
0x01:Minimum Pulse Width=220ns(Minimum pulse Phase Difference 75ns)
0x02:Minimum Pulse Width=440ns(Minimum pulse Phase Difference 150ns)
0x03:Minimum Pulse Width=880ns(Minimum pulse Phase Difference 300ns)
0x04:Minimum Pulse Width= 75ns(Minimum pulse Phase Difference 37.5ns)
0x05:Minimum Pulse Width=150ns(Minimum pulse Phase Difference 75ns)
0x06:Minimum Pulse Width=300ns(Minimum pulse Phase Difference 150ns)
0x07:Minimum Pulse Width=600ns(Minimum pulse Phase Difference 300ns)
0x08-0x0F:Reserved

v/ This parameter can be set when amplifier hardware supports Pulse encoder.
Pulse width
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0x03

[Full Close]
[Linear]

External Encoder Digital Filter selection [EX-ENFIL] Unsigned8 RW | No | 0x01

This parameter can be set only when using fully closed controlfunciton. - -
Sets Digital filter to External Pulse Encoder. Setting range 0x00-0x07

@ Pulse lower than the set value is eliminated as noise when noise superposition occurred in encoder signals.
@ Consider Encoder resolution and Maximum rotation velocity of the servo motor in operation when selecting value. Set
the value roughly less than 1/4 of the Encoder pulse width at Maximum rotation velocity.

0x00:Minimum Pulse Width=110ns(Minimum pulse Phase Difference 37.5ns)
0x01:Minimum Pulse Width=220ns(Minimum pulse Phase Difference 75ns)
0x02:Minimum Pulse Width=440ns(Minimum pulse Phase Difference 150ns)
0x03:Minimum Pulse Width=880ns(Minimum pulse Phase Difference 300ns)
0x04:Minimum Pulse Width= 75ns(Minimum pulse Phase Difference 37.5ns)
0x05:Minimum Pulse Width=150ns(Minimum pulse Phase Difference 75ns)
0x06:Minimum Pulse Width=300ns(Minimum pulse Phase Difference 150ns)
0x07:Minimum Pulse Width=600ns(Minimum pulse Phase Difference 300ns)
0x08-0x0F:Reserved

v/ This parameter can be set when amplifier hardware supports Full-closed option.
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0x04 External Encoder Polarity Selection [EX-ENPOL] Unsigned8 RW No 0x00
This parameter can be set only when using fully closed Setting 0x00-0x07
controlfunciton. range
Selects External pulse encoder signal polarity.
v/ This parameter can be used when amplifier hardware supports Full-closed option.
[Full Close] 0x00:Type1 EX-Z Not Reversed /EX-B Not Reversed /EX-A Not Reversed
[Linear] 0x01:Type2 EX-Z Not Reversed /EX-B Not Reversed /EX-A Reversed
0x02:Type3 EX-Z Not Reversed [ EX-B _Reversed [/ EX-A Not Reversed
0x03:Type4 EX-Z Not Reversed / EX-B Reversed / EX-A Reversed
0x04:Type5 EX-Z Reversed /EX-B Not Reversed /EX-A Not Reversed
0x05:Type6 EX-Z Reversed [EX-B Not Reversed /EX-A Reversed
0x06:Type7 EX-Z Reversed [ EX-B Reversed /[ EX-A Not Reversed
0x07:Type8 EX-Z Reversed [ EX-B Reversed /| EX-A Reversed
0x08-0xFF:Reserved
# The function becomes valid through control source re-closing.
0x05 CS offset [CSOF] Unsigned16 RwW No 0x0000
Sets electrical degree of the motor. (0 deg)
For rotary motor use Setting range 0x0000 - 0x0167
) Must set it 0 degree. (0 to 359 deg)
[Linear] For linear motor and Direct Drive Motor use
In case with hall effect sensor, sets an offset value with electrical angle conversion between 0 degree of U phase
electrical angle and hall sensor output signal edge of U phase.
v This parameter is settable only under condition that amplifier hardware can support hall effect sensor input option.
# This function becomes effective after re-turning the control power supply on.
0x06 CS normalization offset of phase Z [ZPHOF] Unsigned16 RwW No 0x0000
Sets offset of phase Z signal to electrical degree of the (0 deg)
motor. Setting range 0x0000 - 0x0167
For rotary motor use (0 to 359 deg)
[Linear] Must set it 0 degree.
For linear motor and Direct Drive Motor use
This function is valid when performing CS normalization with use of phase Z signal.
Sets an offset value with electrical angle conversion between 0 degree of U phase electrical angle and Z phase
signal output position.
# This function becomes effective after re-turning the control power supply on.
0x07 Polarity selection on linear encoder [ENCDIR] Unsigned8 RW | No | 0x00
Select linear encoder signal polarity EN1. Setting range 0x00 - 0x01
You can select phase A and B signal polarity.
Phase U and V signal polarity shall not be changed in case
[Linear] of omitted wiring incremental encoder.)
# This function becomes effective after re-turning the control power supply on.
0x08 Magnetic pole position estimation frequency [EMPFREQ] Unsigned16 RW No 0x0032
Sets frequency for torque (force) command that is applied to estimate (50Hz)
magnetic pole position. Setting 0x05 - 0x0064
) v/ Change excitation frequency if amplifier hardware magnetic pole range (5 to 100Hz)
[Linear] position estiation cannot be normally completed due to resonance of
equipment.
#This function becomes effective after re-turning the control power supply on.
0x09 Magnetic pole position estimation selection [CSETMD] Unsigned8 RW | No | 0x00
Select the Magnetic pole position estimationmode. Setting range 0x00 to 0x01
) v/ This object is valid when 0x0850 is set to 0x20FF_0x02.
[Linear] 0x00: Follow the setting of 0x20F8. 6.
0x01: Magnetic pole position estimation will run at once only after turn on main power.
#Change is valid after control power-cycle.
0x0A Encoder clear2 [ECLR2] Unsigned8 RW | No | 0x00
By setting "1" to this parameter, multi turn part data of absolute Setting range 0x00 to 0x01
encoder will be cleared.

The state during clearing is shown to the bit3 of the status word1 (0x2100).
#This function will be performed also by the bit12 of the control word, manufacturer spec area.
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0x20F2: Amplifier Alarm Detect Selection

Index 0x20F2 | Sets the Sequence function. Object Code Record

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x05
0x01 Main Circuit Under-voltage (ALM_62) Detection  [MPESEL] Unsigned8 RW No 0x01

Setting range 0x00-0x01
When DC input power specification is selected, select whether the Main Circuit Under-voltage alarm should
be detected or not.
0x00: Do not detect the Main Circuit Under-voltage Alarm.
0x01: Detect the Main Circuit Under-voltage Alarm.
0x02 Velocity Control Alarm (ALM_C2) Detection [VCALM] Unsigned8 RW | No | 0x00
Setting range 0x00-0x01
Select valid / invalid from the velocity control trouble detection.
Trouble can be detected in operation patterns where the motor results in overshooting in response to commands; in
these systems, please set as “invalid.”
0x00: invalid
0x01: valid
0x03 Velocity Feedback Alarm (ALM_C3) Detection [FBKEEN] Unsigned8 RW | No | 0x01
0x00:invalid Setting range 0x00-0x01
0x01:valid
Select valid / invalid for the velocity feedback trouble detection.
0x04 Communication Frame Error (ALM_10-15) Detection Unsigned8 RW [ No [ 0x00
[CRCSET] Setting range 0x00-0x08
0x00-0x02:invalid
0x03: valid (error detected three times in row)
0x04: valid (error detected four times in row) 0x08: valid (error detected eight times in row)
Monitor the following communication error registers at each communication cycle and set as valid / invalid for each alarm
and for the detection filter.
Reg:0x300 Port 0 Rx invalid frame error (AL_10) Reg:0x301 Port0 RxCRC error (AL_12)
Reg:0x302 Port 1 Rx invalid frame error (AL_11) Reg:0x302 Port1 RxCRC error (AL_13)
Reg:0x308 Port0 Tx error (AL_14) Reg:0x309 Port1 Tx error (AL_15)
0x05 Communication Timeout (ALM_1A) Detection [COTOUT] Unsigned8 RW | No | 0x00
0x00, 0x01: invalid Setting range 0x00-0xFF
0x02: valid (not received twice in row)
0x03: valid (not received three times in row) OxFF: valid (not received 255 times in row)
Monitor SM2 event (command receipt) at each communication cycle and set as valid / invalid for AL_1A and
the detection filter.
0x06 Alarm History Clearing Command [ALMCLR] Unsigned32 RW | No | 0x00
Clears alarm history. Setting range 0x00000000-0xFFFFFFFF
To avoid clearing wrongly, it is performed just when specified sign is inputted. Sign "AHCL".
Alarm clearing sequence
Master writes "0x4C434841" (ASCII code). After writing, alarm history will be cleared.
After clearing the sign, result of Alarm History Clearing Operation Monitor also cleared.
0x07 Alarm History Clearing Operation Monitor [ALMCLRMON] Unsigned8 RO | No | -
Indicates operating status of alarm history clearing. Setting range 0x00-0x03
Status of Alarm History Clearing is below.
0x00: Waiting state 0x01: In operation
0x02: Normal completion __0x03: Abnormal completion
0x20F3: Position Control Selection
Index Ox20F3 Sel(_a(_:ts Positi_on control Compensation and encoder to use to control the Object Code Record
position loop in PP, CSP, IP modes.

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Position Control Selection [PCNTSEL] Unsigned8 RW No 0x00

Selects the model following control form and presence/absence. Setting range 0x00-0x02
0x00: Normal Control (Model Following Position Control detached)
0x01: Model Following Position Control  (rigid body model)
0x02: Model Following Position Control (base vibration model)
0x03 - OxFF: Reserved
v/ The setting value is switched by re-closing.
#1The function becomes valid through control source re-closing.
0x02 Position Loop Control Encoder Selection[PLMODE] Unsigned8 RW | No | 0x00
Selects the encoder that the servo amplifier uses for Position | Setting range 0x00-0x01
Loop Control.
0x00: Semi-closed Control (motor encoder used)
0x01: Full-closed Control (external encoder used)
#The function becomes valid through control source re-closing.
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0x20F4: Servo Loop Delay Time

Index OX20F4 In SM2 SYNQ set the delay time frpm IRQ interruption to the beginning of Object Code Variable
the computation of the servo amplifier control loop.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Servo Loop Delay Time [SLPDLY] Unsigned8 RW No OxEF
In SM2 event SYNC, each axis reaches misalignment because of (120ps)
cable impedance and processing delay caused by the occurrence of -
. : S Setting range 0x00-0xEF
IRQ signals in frame transmission. (0.5 to 120us)
This parameter can adjust the time from the IRQ signal occurrence Unit 0.5us
to the beginning of the ampilifier location loop computation.
Delay Time (usec) = (Setting value + 1)/ 2
"Example : 62.5us = 62.5 * 2 — 1 = 124 =Setting value:0x7C”
v/ Adjust to the last slave axis.
0x20F5: Torque (force) Limit at Power Supply Shortage
When a power supply shortage is detected, select whether the normal limit
Index OX20F5 value or the sequence operation torque (force) limit of the motor output Object Code Variable
current is used.
Provided as a SEMI F47support function.
Sub-ldx Description Data Type Access PDO |Initial value
0x00 Torque (force) Limit at Power Supply Shortage [CPETLSEL] Unsigned8 RW No 0x00
For torque (force) limit upon detection of Power Supply Shortage, Setting range 0x00-0x01
select whether the sequence operation torque (force) Limit
(0x201E) should be included in addition to the maximum torque
(0x6072), positive direction Torque limit (0x60EQ), and negative
direction Torque limit (OX60E1).
0x00: Limit to minimum value of 0x6072, 0x60EQ, Ox60E1(By normal torque limit method)
0x01: 0x201E:Limit to minimum value of the Sequence Torque Operation Torque limit and
the minimum value of 0x6072, 0x60EQ, and Ox60E1.
v/ For the operation sequence, see chapter 8, “SEMI F47 support function.”
0x20F6: Manufacturer Homing Parameter
Index 0x20F6 | In the homing mode (hm), set the parameter that maker decided. Object Code Record
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x03
0x01 Actual position calculation method [HMPSEL] Unsigned8 RwW No 0x00
At homing process, define calculation of actual position Setting range 0x00 to 0x01
(0x6064).
0x20F6-1=0 : Calculation method 1 0x20F6 -1=1: Calculation method 2
» " Zero Position
Zero Position Home Position (Index Pulse)
for the application (Index Pulse)
I‘ Home offset | Home offset >
0x607C
(0x607C) > (0x607C)
Except for homing method 35,37. Except for homing method 35,37.
Zero Position = Home Position +Home offset (0x606C) Zero Position = Home offset (0x606C)
Homing Method 35,37
Actual Position(0x6064) = Home offset (0x606C)
v/ When homing method 35 or 37 and 0x20F6-1=0 ,calculation is calculation method 2.
0x02 Hard stop torque (force) limit [HSTRQ] Unsigned16 RW No 0x03E8
In the Hard stop homing (0x6098: from -4 to -1), this value is (100.0%)
torque (force) limitation when reaching hard stop. Setting range 0x0000 to 0x1388
(0 to 500.0%)
Hard stop is detected with this value. Unit 0.1%
0x03 Hard stop detection time [HSTIM] Unsigned16 RW No 0x000A
In the Hard stop homing (0x6098: from -4 to -1), hard stop is (10ms)
detected after spending this time with torque value beyond Setting range 0x000A to OxFFFF
above. (10 to 65535ms)
After hard stop detection, state will change by homing method Unit ms
as below.
Homing method (0x6098)
-1, -2 --> Home position detected. (Finished homing. )
-3, -4 --> Go reverse to find index position. (Continuing homing.)
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0x20F7: Special Function Selection Setting

Index OX20F7 ﬁse;il\ghether or not the special function of the servo amplifier is Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Bit0: Independent setting of SM2 sync and interpolated sync Unsigned16 RW No 0x0000

Sets whether or not the synchronized time in the interpolation 0x0000-OxFFFF

Setting Range

mode is synchronized.

The interpolation synchronized time is synchronized to SM2 synchronization at the setting value 0.
The interpolation synchronized time is independently set from SM2 synchronization at the setting value 1.
v When using the SANMotionC, please make sure to use it under the conditions synchronizing to SM2 synchronization.

Bit1: Torque low pass filter setting
Sets torque command filter (0x2011).
0: Torque command filter(0x2011) disable.
1: Torque command filter (0x2011) enable.

0: Normal process.

1: Special process.

Bit2:Modulo initial processing selection
Sets modulo initial processing at power-on.

Note 1)

(Remainder is there in calculation above.)

Bit3: Command direction saving function selection  Note 1)

(Modulo coordinate can divide encoder coordinate w/o remainder.)

Selects whether save or not the command direction to internal memory when control power is shut off.
Stored command direction is used as initial command direction of calculation of the actual position 2.

0: Does not save. 1: Save.
Bit4: Reserved

Bit5: Torque monitor calculation method selection

Selects calculation method of the Motor utilization monitor (Effective torque (force) estimate value) (0x2108).

0: Existing method
Bit6 to 15: Reserved

1: Accuracy improved method

Note 1) Please contact our sales if this function is used with DC power input type.

0x20F8: General Purpose Input Setting

Index O0x20F8 ISelect_the fun_ction of Gene_ral Purpose input 1 tg 6 (CONT1 to 6). Object Code Record
nput time until all the function become enabled is 8ms.

Sub-ldx Description Data Type Access | PDO | Initial value
0x00 Number of entry Unsigned8 RO No 0x06
0x01 Positive Limit Switch Function [PLIMSW] Unsigned8 RW No 0x00

Select the valid condition of the positive direction limit switch function. Setting range 0x00 to 0xOD
00: Always Disable Always function disabled.
01: Always Enable Always function enabled.
02: CONT1_ON Function enabled when versatile input CONT1 is ON.
03: CONT1 OFF Function enabled when versatile input CONT1 is OFF.
04: CONT2 ON Function enabled when versatile input CONT2 is ON.
05: CONT2 OFF Function enabled when versatile input CONT2 is OFF.
06: CONT3 ON Function enabled when versatile input CONT3 is ON.
07: CONT3 OFF Function enabled when versatile input CONT3 is OFF.
08: CONT4 ON Function enabled when versatile input CONT4 is ON.
09: CONT4 OFF Function enabled when versatile input CONT4 is OFF.
0A: CONT5 ON Function enabled when versatile input CONT5 is ON.
0B: CONTS5 OFF Function enabled when versatile input CONTS5 is OFF.
0C: CONT6 ON Function enabled when versatile input CONT6 is ON.
0D: CONT6 OFF Function enabled when versatile input CONT6 is OFF.
OE: CONT7 ON (HWGOFF1)* Function enabled when versatile input CONT7 is ON.
OF: CONT7 OFF (HWGOFF1)* Function enabled when versatile input CONT7 is OFF.
10: CONT8 ON (HWGOFF2)* Function enabled when versatile input CONT8 is ON.
11: CONT8 OFF (HWGOFF2)* Function enabled when versatile input CONT8 is OFF.
*CONT7 and 8 are dedicated input for hardware gate off function.
0x02 Negative Limit Switch Function [NLIMSW] Unsigned8 RW | No | 0x00
Select the valid condition of the negative direction limit switch function Setting range 0x00-0x0D
The same as Sub Index:01(positive direction limit switch function.)
0x03 External Trip Input Function [EXT-E] Unsigned8 RwW | No | 0x00
Sets the trip valid condition the same as the trip Setting range 0x00-0x0D
input of the external regenerative resistance.
The same as Sub Index:01(positive direction limit switch function.)
0x04 Main Power Discharge Function [DISCHRGE] Unsigned8 RW | No | 0x00
Sets the valid condition of the discharge function in case of main circuit Setting range 0x00-0x0D
power shutdown.
The same as Sub Index:01(positive direction limit switch function.)
0x05 Emergency Stop Function [EMR] Unsigned8 RW | No | 0x00
Sets the valid condition of the input function in case of emergency stop. Setting range 0x00-0x0D
The same as Sub Index:01(positive direction limit switch function.)
0x06 Magnetic pole position indicating function [CSET] Unsigned8 RW [ No | 0x00
Sets valid condition for inputting fixed magnetic pole position estimation | Setting range 0x00 to 0x0D
[Linear] function on the linear motor without hall efefct sensor output.
The same as Sub Index:01(positive direction limit switch function.)

Note 1) In the safety function mounted amplifier, this cannot be used as a general purpose input signal.
Note 2) CONT1 is shared with home switch and touch probe 1. CONT2 is shared with touch probe 2.
To use these functions, do not assign any functions. (Always function disabled)
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0x20F9: General Purpose Output Setting

a detailed list, see the General Purpose Output Parameters

list.

Index 0x20F9 [ Selects General Output 1, 2(0UT1, OUT2) function Object Code Record
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 General Purpose Output 1 [OUT1] Unsigned8 RW No 0x42
Selects the Output signal for General Purpose Output 1. For Setting range 0x00-0x5F
a detailed list, see the General Purpose Output Parameters (Initial value: 42:FOUT1_ON)
list.
0x02 General Purpose Output 2 [OUT2] Unsigned8 RW [ No [ ox44
Selects the Output signal for General Purpose Output 2. For Setting range 0x00-0x55

(Initial value: 44: FOUT2_ON)

@ To control from EtherCAT
communications

Physical output 0x60FE, 0x01:bit16 setting 42:FOUT1_ON 43:FOUT1_OFF

Physical output 0x60FE, 0x01:bit17 setting 44:FOUT2_ON 45:FOUT2_OFF
@ When Generic input signal status it to be Output.
General Input, CONT1 is ON 3A:CONT1_ON 3B:CONT1_OFF
General Input, CONT2 is ON 3C:CONT2_ON 3D:CONT2_OFF
General Input, CONT3 is ON 3E:CONT3 ON 3F:CONT3_OFF
General Input, CONT4 is ON 40:CONT4_ON 41:CONT4_OFF
€ When Servo amplifier Preset status is to be output.
While Servo Ready Complete 02:S-RDY_ON 03:S-RDY_OFF

50:S-RDY2_ON 51:S-RDY2_OFF

While Power Supply ON 04:P-ON_ON 05:P-ON_OFF
While Power Supply ON Permission 06:A-RDY_ON 07:A-RDY_OFF
While Motor Excitation 08:S-ON_ON 09:S-ON_OFF
While Holding Brake Excitation Signal Output 0A:MBR-ON_ON 0B:MBR-ON_OFF
While Torque (force) Limiting 0C:TLC_ON OD:TLC_OFF
While Velocity Limiting OE:VLC_ON OF:VLC_OFF
While Low Speed Status 10:LOWV_ON 11:LOWV_OFF
While Speed Attainment Status 12:VA_ON 13:VA_OFF
While Speed Matching Status 14:VCMP_ON 15:VCMP_OFF
While Speed Zero Status 16:ZV_ON 17:2V_OFF

While Command Acceptance
Permission Status

1C:CMD-ACK_ON

1D:CMD-ACK_OFF

While Gain Switching Status

1E:GC-ACK_ON

1F:GC-ACK_OFF

While Velocity Loop Proportional Control
Switching Status

20:PCON-ACK_ON

21:PCON-ACK_OFF

While Control Mode Switching Status 24:MS-ACK_ON 25:MS-ACK_OFF
While in positive direction limit condition 26:F-OT_ON 27:F-OT_OFF
While in negative direction limit condition 28:R-OT_ON 29:R-OT_OFF
While Main Circuit Power Supply Charging 4A:CHARGE_ON 4B:CHARGE_OFF
While Dynamic Braking 4C:DB_OFF 4D:DB_ON

While in Alarm Status 38:ALM_ON 39:ALM_OFF

€ When Positioning signal is to be output

While In-Position Status 18:INP_ON 19:INP_OFF
While Near Range Status 1A:NEAR_ON 1B:NEAR_OFF
While In-Position with Position Command 0 Status 52:INPZ_ON 53:INPZ_OFF

v/ All codes not on the list are Reserved and indeterminate.
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B General output parameter list

ltem

Setting value

Item

Setting value

The output is always OFF. 00:Always OFF The output is always ON. 01:Always ON
The output is ON during Servo Ready complete. 02:S-RDY_ON The output is OFF during Servo Ready complete. 03:S-RDY_OFF
The output is ON while the main power supply is 04:P-ON_ON The output is OFF while the main power supply is 05:P-ON_OFF
turned on. turned on.
The qut;_)ut is ON during the main power supply ON 06:A-RDY ON The qutput is OFF during the main power supply ON 07:A-RDY OFF
permission. - permission. =
The output is ON during motor excitation. 08:S-ON_ON The output is OFF during motor excitation. 09:S-ON_OFF
The output is ON while holding brake excitation signal 0A:MBR-ON_ON The output is OFF while holding brake excitation 0B:MBR-ON_OFF
outputs. signal outputs.
The output is ON during torque (force) limiting. 0C:TLC_ON The output is OFF during torque (force) limiting. 0D:TLC_OFF
The output is ON during velocity limiting. OE:VLC ON The output is OFF during velocity limiting. OF:VLC_OFF
The output is ON during low speed status. 10:LOWV_ON The output is OFF during low speed status. 11:LOWV_OFF
The output is ON during speed attainment status. 12:VA_ON The output is OFF during speed attainment status. 13:VA_OFF
The output is ON during speed matching status. 14:VCMP_ON The output is OFF during speed matching status. 15:VCMP_OFF
The output is ON during zero speed status. 16:ZV_ON The output is OFF during zero speed status. 17:ZV_OFF
The output is ON during In-Position status. 18:INP_ON The output is OFF during In-Position status. 19:INP_OFF
The output is ON during In-Position Near status. 1A:NEAR_ON The output is OFF during In-Position Near status. 1B:NEAR_OFF
The output is ON while command can be accepted. 1C:CMD-ACK_ON | The output is OFF while command can be accepted. g)?/iD-ACK OFF
The output is ON during gain switching. 1E:GC-ACK_ON The output is OFF during gain switching. 1F:GC-ACK_OFF
The output is ON during velocity loop proportional . ) The output is OFF during velocity loop proportional 21:
control switching. 20:PCON-ACK_ON control switching. PCON-ACK_OFF
The output is ON during control mode switching. 24:MS-ACK_ON The output is OFF during control mode switching. 25:MS-ACK_OFF
The output is ON during positive over-travel status. 26:F-OT_ON The output is OFF during positive over-travel status. 27:F-OT_OFF
The output is ON during negative over-travel status. 28:R-OT_ON The output is OFF during negative over-travel status. | 29:R-OT_OFF
The output is ON during excessive deviation warning . ) The output is OFF during excessive deviation warning | 2B:
status. 2A:WNG-OFW_ON status. WNG-OFW_OFF
. . . . . . . 2D:
The output is ON during over-load warning status. 2C:WNG-OLW_ON | The output is OFF during over-load warning status. WNG-OLW OFF
The output is ON during regenerative over-load warning | 2E: The output is OFF during regenerative over-load | 2F:
status. WNG-ROLW_ON warning status. WNG-ROLW_OFF
. . . . . . . 31:
The output is ON during battery warning. 30:WNG-BAT_ON | The output is OFF during battery warning. WNG-BAT OFF
The output is alarm Code Bit 5 (positive logic). 32:ALM5 ON The output is alarm Code Bit 5 (negative logic). 33:ALM5 OFF
The output is alarm Code Bit 6 (positive logic). 34:ALM6_ON The output is alarm Code Bit 6 (negative logic). 35:ALM6_OFF
The output is alarm Code Bit 7 (positive logic). 36:ALM7_ON The output is alarm Code Bit 7 (negative logic). 37:ALM7_OFF
The output is ON during alarm status. 38:ALM_ON The output is OFF during alarm status. 39:ALM_OFF
The output is ON during generic input CONT1 is ON. 3A:CONT1_ON The output is OFF during generic input CONT1 is ON. | 3B:CONT1_OFF
The output is ON during generic input CONT2 is ON. 3C:CONT2 ON The output is OFF during generic input CONT2 is ON. | 3D:CONT2_OFF
The output is ON during generic input CONT3 is ON. 3E:CONT3_ON The output is OFF during generic input CONT3 is ON. | 3F:CONT3_OFF
The output is ON during generic input CONT4 is ON. 40:CONT4_ON The output is OFF during generic input CONT4 is ON. | 41:CONT4_OFF
Il?t$gip;ut is ON during physical output is “0X60FE, 42.FOUT1_ON Ir;)?t;)gir;ut is OFF during physical output is “Ox60FE, 43:FOUT1_OFF
The output is ON during physical output is “Ox60FE, 44:FOUT2_ ON The output is OFF during physical output is “Ox60FE, 45:FOUT2 OFF

1:bit17=1".

1:bit17=1".

The output is always OFF.

46:Always_OFF

The output is always OFF.

47:Always OFF

The output is always OFF.

48:Always OFF

The output is always OFF.

48:Always_OFF

The output is ON during main circuit power is charging,

4A:CHARGE_ON

The output is OFF during main circuit power is
charging,

4B:CHARGE_OFF

The output is OFF during dynamic brake is operating. 4C:DB_OFF The output is ON during dynamic brake is operating. 4D:DB_ON

The_> out_put_ls ON during magnetic pole position 4E:CRDY ON Thg out_putlls OFF during magnetic pole position 4F:CRDY OFF

estimation is finished. - estimation is finished. -

The output is ON during Servo Ready 2 complete. 50:S-RDY2_ON The output is OFF during Servo Ready 2 complete. 51:S-RDY2_OFF

The output is ON during PCMD=0 and In-position 52:INPZ_ON The output is OFF during PCMD=0 and In-position 53:INPZ_OFF

Status. Status.

The c_)utput is ON during power supply shortage 54:PEWNG ON The qutput is OFF during power supply shortage 55:PEWNG OFF

warning. - warning. -

The. ourput is ON in during detecting torque (force) 56:TA ON The‘ ourput is OFF in during detecting torque (force) 57:TA_OFF

attainment. - attainment.

When versatile input CONT5 is ON, output is ON 58:CONT5_ON When versatile input CONT5 is ON, output is OFF 59:CONT5_OFF

When versatile input CONTG6 is ON, output is ON 5A:CONT6_ON When versatile input CONT6 is ON, output is OFF 5B:CONT6_OFF

When versatile input CONT7 is ON, output is ON 5C:CONT7_ON When versatile input CONT7 is ON, output is OFF 5D:CONT7_OFF

When versatile input CONT8 is ON, output is ON 5E:CONT8_ON When versatile input CONT8 is ON, output is OFF 5F:CONT8 OFF
Reserved FF: RESERVE - -

7-127




7. Object Dictionary

0x20FA: Extend Station Alias

Index Ox20FA Se'ts the rotary 'switch for Station of Alias to use more than 0 to 256 Object Code Variable
points rotary switch.

Sub-ldx Description Data Type Access PDO Initial Value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Extended Alias Number [EXALIAS] Unsigned8 RW No 0x00

Sets the Inherent Slave address(Station Alias Reg:0x0012, Setting range 0x00 to OxFF
0x0013) to bit15-8
bit7-0 Rotary switch of amplifier front panel ,bit15-8 This setting value at initialization
If 0X20FA.02=0x00 then logical add will write to station alias Reg:0x0012,0x0013
#The function becomes valid through control source re-closing.
0x02 Station Alias Selection [ALIASEL] Unsigned8 RW [ No [ 0x00
Sets the station alias Reg:0x0012,0x0013 Setting range 0x00 to 0x01
0x00:Use value of rotary switch of amplifier front panel (bit7-0) and extended alias number(bit15-8)
0x01:Use value of EEPROM address 0x04
#The function becomes valid through control source re-closing.
0x20FB: Torque addition at S-ON
Sets the torque of addition value of until the command at servo . .
Index 0x20FB ON becomes valid. Object Code Variable

Sub-ldx Description Data Type Access PDO |Initial Value

0x00 Torque addition at S-ON [SON_TCSET] Integer16 RW No 0

During the time to the holding brake release delay time from
servo ON, the set torque command will be input.
Torque command is reduced 4 msec each, and reaches to

0XFC18 to 0X03E8
(-100.0 to 100.0)

Display range

zero during the holding brake release delay time.

Unit 0.1%

When servo amplifier is used with gravity axis, a self weight fall at servo ON is able to prevent.
#The function becomes valid after control power cycle. However, it becomes valid without control power cycle by setting
the bit12 of control word1.

0x20FC: Modulo initialization warning detection setting

Set threshold of Modulo initialization warning detection, when modulo
Index 0x20FC function is enabled and motor is too much rotating during control power Object Code Variable
off.
Sub-ldx Description Data Type Access PDO Initial Value
0x00 Set warning threshold to multiple of the number of pulse of modulo| Unsigned16 RW No 0x0000

coordinate. The warning happens at initial processing after motor 0x0000 to OXFFFF

rotated beyond threshold during power-off.

Setting range

Recording the actual position value at power off. Then calculating motor rotation during power off at initial processing of
power on. Warning flag will be set when pulse number of motor rotation is over the value that multiplied [Pulse number of
modulo coordinate] by the setting value that has +/-.

See below calculation of [Pulse number threshold] for warning detection.

[Pulse number threshold] = [Pulse number of modulo coordinate] x [The setting value of 0x20FC]

Pulse number threshold will be hold to 0x3FFFFFFF when the value became bigger than Ox3FFFFFFF.
v Detection is enabled at condition of 0x20F7 Bit2=1.
v/ Detection occur only at Ox3FFFFFFF when the setting value is zero.
v Contact our sales for use of this function with DC input type.
#The function becomes valid through control source re-closing.

For example) 0x607B. 01=0, 0x607B. 02=655359, 0x20FC. 00=5
See below calculation with condition above.
[Pulse number of modulo coordinate]: 655360 (= 655359- 0+ 1)
[Pulse number threshold]: +/- 3276800 (= 655360 x 5)
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0x20FD: Amplifier System Selection

Index 0x20FD |  Selects the system configuration of the servo amplifier. Object Code Record
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x03
0x01 Main power input type [MPWRIN] Unsigned8 RwW No 0x00
Selects the main circuit mode to actually be wired. Setting range 0x00-0x02
0x00:39AC(three-phase AC input)
0x01:19AC(single phase AC input)
0x02:DC (DC power source input) supplied from the power supply unit
0x03 - OxFF:Reserved
#The function becomes valid through control source re-closing.
0x02 Regenerative Resistor Selection [RGKIND] Unsigned8 RW No 0x01
Selects _the presence/absence of regenerative resistance and the Setting range 0x00-0x02
connection forms.
0x00:regenerative resistance disconnected
0x01:embedded regenerative resistance used
(used as discharge resistance in the power regenerating unit)
0x02:external regenerative resistance used
(used as discharge resistance in the power regenerating unit)
0x03 - OxFF:Reserved
#The function becomes valid through control source re-closing.
0x03 Setup Communication Baud Rate [COMBAUD] Unsigned8 RW No | 0x05
Selects the baud rate when PC communication is Setting range 0x03-0x06
performed by the setup software.
0x03 : 9600bps
0x04 : 19200bps
0x05 : 38400bps
0x06 : 57600bps
0x00-0x02,0x07-0xFF: Reserved
#The function becomes valid through control source re-closing.
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0x20FE: Motor code

Index 0x20FE | Sets the code of the drive motor. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Combination Motor code [MOCODE] Unsigned16 RW No OxFFFF
Sets the combination motor code. Setting range 0x0000-0xFFFF
The motor code list can be set via communication.
v If there is no Servo motor in the list, please contact our sales.
B Rotary motor (100V)

Series Motor code n?oegglonrﬂr?qtgcrer Input type ﬁ;ﬂgf; Flange size Output Maximum speed
0x0197 R2EA04003F 100V AC 15A 40mm sq. 30W 6,000 min™!
0x0198 R2EA04005F 100V AC 15A 40mm sq. 50W 6,000 min™'

Sgizes 0x019D R2EA04008F 100V AC 15A 40mm sq. 80W 6,000 min™*
0x019A R2EA06010F 100V AC 15A 60mm sq. 100W 6,000 min™*
0x019B R2EA06020F 100V AC 30A 60mm sq. 200W 6,000 min™*

B Rotary motor (200V)

Series Motor code n?o%r;f)n?r(::ggr Input type é;npﬂg:g Flange size Qutput Maximum speed
0x0181 R2AA04003F 200V AC 15A 40mm sq. 30W 6,000 min™'
0x0182 R2AA04005F 200V AC 15A 40mm sq. 50W 6,000 min™*
0x0183 R2AA04010F 200V AC 15A 40mm sq. 100W 6,000 min™*
0x0184 R2AA06010F 200V AC 15A 60mm sq. 100W 6,000 min™*
0x0185 R2AA06020F 200V AC 15A 60mm sq. 200W 6,000 min™'
0x0189 R2AA06040H 200V AC 15A 60mm sq. 400W 3,000 min™
0x018A R2AA08020F 200V AC 15A 80mm sq. 200W 6,000 min™'
0x0186 R2AA06040F 200V AC 30A 60mm sq. 400W 6,000 min™*
0x0188 R2AA08040F 200V AC 30A 80mm sq. 400W 6,000 min™
0x0187 R2AA08075F 200V AC 30A 80mm sq. 750W 6,000 min™!
0x0194 R2AAB8100H 200V AC 30A 86mm sq. 1.0kW 3,000 min™'!
0x019F R2AA10075F 200V AC 30A 100mm sq. 750W 6,000 min™'
0x018F R2AA13050H 200V AC 30A 130mm sq. 550W 3,500 min™*
0x018C R2AA13050D 200V AC 30A 130mm sq. 500W 5,000 min™*
0x0191 R2AA13120B 200V AC 30A 130mm sq. 1.2kW 2,000 min™!
0x01B7 R2AAB8075H 200V AC 30A 86mm sq. 750W 3,000 min"
0x01B1 R2AAB8075F 200V AC 50A 86mm sq. 750W 6,000 min™'
0x0193 R2AAB8100F 200V AC 50A 86mm sq. 1.0kW 6,000 min™'
0x04A8 R2AAB8100B 200V AC 50A 86mm sq. 1.0kW 2,000 min™'
0x019E R2AA10100F 200V AC 50A 100mm sq. 1.0Kw 6,000 min™*

R_2 0x018E R2AA13120L 200V AC 50A 130mm sq. 1.2kW 3,000 min™*

Series 0x018D R2AA13120D 200V AC 50A 130mm sq. 1.2kW 5,000 min"'
0x01B6 R2AA13180H 200V AC 50A 130mm sq. 1.8kW 4,000 min™!
0x0119 R2AA13180M 200V AC 50A 130mm sq. 1.8kW 4,000 min™'
0x0192 R2AA13200L 200V AC 50A 130mm sq. 2.0kw 3,000 min"
0x01BC R2AA18350M 200V AC 50A 180mm sq. 2.7kW 1,500 min”’'
0x011B R2AA13180D 200V AC 100A 130mm sq. 1.8kW 5,000 min™'
0x0190 R2AA13200D 200V AC 100A 130mm sq. 2.0kW 5,000 min™*
0x011C R2AA18350L 200V AC 100A 180mm sq. 3.5kW 3,000 min™
0x0493 R2AA18550M 200V AC 100A 180mm sq. 5.5kW 1,500 min'
0x011D R2AA18350D 200V AC 150A 180mm sq. 3.5kW 4,000 min™'
0x011E R2AA18450H 200V AC 150A 180mm sq. 4.5kW 3,500 min™*
0x01B8 R2AA18550R 200V AC 150A 180mm sq. 5.5kW 2,500 min™’!
0x01BA R2AA18750A 200V AC 150A 180mm sq. 6.4kW 1,300 min”’!
0x0111 R2AA18750M 200V AC 150A 180mm sq. 7.5kW 1,500 min'
0x0195 R2AA22500L 200V AC 150A 220mm sq. 5.0kW 4,000 min™’!
0x0484 R2AA22700S 200V AC 150A 220mm sq. 7.0kwW 1,000 min'
0x011F R2AA18550H 200V AC 300A 180mm sq. 5.5kW 3,000 min™*
0x01B9 R2AA18750H 200V AC 300A 180mm sq. 7.5kW 3,000 min™*
0x0120 R2AA1811KR 200V AC 300A 180mm sq. 11kW 2,500 min™’!
0x0483 R2AA2211KR 200V AC 300A 220mm sq. 11kW 2,000 min™’!
0x0117 R2AA2215KB 200V AC 300A 220mm sq. 15kW 2,000 min™’
0x02BC R2AA2215KR 200V AC 300A 220mm sq. 15kW 2,000 min™’!
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B Rotary motor (200V)

Series Motor code n?oegglonrﬂr?qtgcrer Input type ﬁ;ﬂgf; Flange size Output Maximum speed
0x0515 R1AA10100H 200V AC 30A 100mm sq. 1.0kW 3,000 min™'
0x0512 R1AA10150H 200V AC 30A 100mm sq. 1.5kW 3,000 min™'
0x0516 R1AA10100F 200V AC 50A 100mm sq. 1.0kW 6,000 min™'
0x04FA R1AA10150F 200V AC 50A 100mm sq. 1.5kW 6,000 min™!
0x0513 R1AA10200H 200V AC 50A 100mm sq. 2.0kW 3,000 min™!
0x0517 R1AA10250H 200V AC 50A 100mm sq. 2.5kW 3,000 min™’!
0x050F R1AA10200F 200V AC 100A 100mm sq. 2.0kW 6,000 min™'
0x0518 R1AA10250F 200V AC 100A 100mm sq. 2.5kW 6,000 min™'

R1 0x0511 R1AA13300H 200V AC 100A 130mm sq. 3.0kW 3,000 min™'

Series 0x0508 R1AA13300F 200V AC 100A 130mm sq. 3.0kW 6,000 min™!
0x0519 R1AA13400H 200V AC 100A 130mm sq. 4.0kW 3,000 min™!
0x050E R1AA13500H 200V AC 100A 130mm sq. 5.0kW 3,000 min™’!
0x051A R1AA13400F 200V AC 150A 130mm sq. 4.0kW 6,000 min™'
0x051B R1AA13500F 200V AC 150A 130mm sq. 5.0kW 6,000 min™'
0x0109 R1AA18550H 200V AC 300A 180mm sq. 5.5kW 3,000 min™'
0x010D R1AA1811KR 200V AC 300A 180mm sq. 11kW 2,500 min™!
0x010E R1AA1815KB 200V AC 300A 180mm sq. 15kW 2,000 min™!
0x010F R1AA18750L 200V AC 300A 180mm sq. 7.5kW 3,000 min™’!

B Rotary motor (200V)

Series Motor code rr?oedr(\ellonnJr%tt?;r Input type ﬁ:pggf; Flange size Qutput Maximum speed
0x049D R5AA06020H 200V AC 15A 60mm sq. 200W 3,000 min*'
0x049E R5AA06020F 200V AC 15A 60mm sq. 200W 6,000 min™!

R5 0x049F R5AA06040H 200V AC 15A 60mm sq. 200W 3,000 min™’!

Series 0x02BA R5AA08075D 200V AC 30A 80mm sq. 750W 5,000 min™!
0x02BB R5AA06040F 200V AC 30A 60mm sq. 400W 6,000 min™'
0x04A0 R5AA08075F 200V AC 30A 80mm sq. 750W 6,000 min™'

W Rotary motor (48V)

Series Motor code rr?oeJ;IOanr?:g;r Input type '22;22:?; Flange size Output Maximum speed
0x0261 R2GA04003F 48V DC 40A 40mm sq. 30W 6,000 min™!
0x0262 R2GA04005F 48V DC 40A 40mm sq. 50W 6,000 min™'
0x0263 R2GA04008D 48V DC 40A 40mm sq. 80W 5,000 min™'

R2 0x0264 R2GA06010D 48V DC 40A 60mm sq. 100W 5,000 min™'

Series 0x0265 R2GA06020D 48V DC 40A 60mm sq. 200W 4,500 min™!
0x040C R2GAD102RM 48V DC 25A 14mm sq. 2.4W 1,500 min"
0x049B R2GA02D20F 48V DC 40A 20mm sq. 20W 6,000 min™’'
0x0497 R2GA02D30F 48V DC 40A 20mm sq. 30W 6,000 min™'

HRotary motor (24V)

Series Motor code rr?o%r;r)nﬁr%tg;r Input type ﬁ;ﬂg:g Flange size Output Maximum speed
0x018B R2FA04003F 24V DC 40A 40mm sq. 30W 6,000 min™'
0x0118 R2FA04005D 24V DC 40A 40mm sq. 50W 4,500 min™!
0x0509 R2FA04006R 24V DC 40A 40mm sq. 60W 2,500 min™’'

S::'izes 0x050A R2FA06007R 24V DC 40A 60mm sq. 70W 2,500 min™’'
0x050B R2FA06008A 24V DC 40A 60mm sq. 80w 1,250 min”’'
0x04A2 R2FA02D20D 24V DC 40A 20mm sq. 20W 4,500 min™!
0x0498 R2FA02D30H 24V DC 40A 20mm sq. 30W 3,000 min™!
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M |inear motor (200V)

Series Motor code n?o%rgfn?rc:g;r Input type ﬁ;nprzg:?; Magnet width Output Maximum speed
0x0343 DS030C1N2E 200V AC 30A 30mm 160N 5.5m/s
0x0344 DS030C2N2E 200V AC 50A 30mm 320N 5.5 m/s
0x0346 DS030C3N2E 200V AC 100A 30mm 480N 5.5m/s
0x0347 DS050C1N2E 200V AC 30A 50mm 260N 3.5m/s
0x0348 DS050C2N2E 200V AC 50A 50mm 520N 3.5mls
0x034A DS050C3N2E 200V AC 100A 50mm 780N 3.5m/s
DS 0x034C DS075C1N2E 200V AC 30A 75mm 400N 24 m/s
Series 0x034F DS075C2N2E 200V AC 50A 75mm 800N 24 m/s
0x0349 DS075C3N2E 200V AC 100A 75mm 1200N 24 m/s
0x0350 DS100C1N2E 200V AC 50A 100mm 540N 4.0 m/s
0x0351 DS100C2N2E 200V AC 100A 100mm 1080N 4.0 m/s
0x0352 DS100C3N2E 200V AC 150A 100mm 1620N 4.0 m/s
0x0353 DS150C1N2E 200V AC 50A 150mm 800N 2.6 m/s
0x0354 DS150C2N2E 200V AC 100A 150mm 1600N 2.6 m/s
0x034D DS150C3N2E 200V AC 150A 150mm 2400N 2.6 m/s
0x03D2 DDO030C1Y4E 200V AC 50A 30mm 430N 3.0m/s
0x03D3 DDO030C2Y4E 200V AC 100A 30mm 860N 3.0m/s
0x03D4 DD030C3Y4E 200V AC 100A 30mm 1290N 3.0m/s
0x03D5 DD050C1Y2E 200V AC 100A 50mm 700N 3.0m/s
DD 0x03D6 DD050C2Y2E 200V AC 150A 50mm 1400N 3.0m/s
Series 0x03D9 DD050C3Y2E 200V AC 300A 50mm 2100N 3.0m/s
0x03DA DD075C1Y2E 200V AC 100A 75mm 1050N 3.0m/s
0x04D4 DDO035CC2AN 200V AC 100A 35mm 1400N 3.0 m/s
0x03DB DD075C2Y2E 200V AC 150A 75mm 2100N 3.0m/s
0x03DC DD075C3Y2E 200V AC 300A 75mm 3100N 3.0m/s
0x03DD DD075C4Y2E 200V AC 300A 75mm 4150N 3.0m/s
SeDr-iIc-es 0x04D3 DTO30CD1AN 200V AC 30A 30mm 650N 3.0m/s
M Linear motor (48V)
Series Motor code rr?oeijr;/?n?r(:g;r Input type ﬁ;:)ﬂg:g '\é?r%rﬂztmﬂthh Output Maximum speed
Cylinder 0x435A DEOACO001A3 48V DC 40A 30mm 5.1N 2.0m/s
Linear motor 0x05AD DEOBC005A05CX00 48V DC 40A 50mm 15N 1.4 m/s
B Specific setting
Motor code Contents
- 0x8000 Auto setting of motor parameter (When connected to applicable motor)
OxFFFF R ADVANCED - Based on motor setting (EEPROM setting value) set by setup software.

#  To be Initialized by motor code set on EEPROM at power-on.

When the motor code whose set parameter is differenet from EEPROM value, function becomes enabled when control
power is re-turned on.
Re-turn on control power since alram “DE: parameter change completed” becomes active after new value is set to

EEPROM.

Automatic setting of motor parameter is performed when re-turning on the power supply after 0x8000 is set to any of
motor code (0x20FE: 0x00), encoder division number code (0x20FF: 0x01), or encoder type code (0x20FF: 0x02). After|
that the three values are updated automatically.
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0x20FF:

Combination Encoder Selection

Selects the motor encoder specifications and functions
driven by combination.

Index 0x20FF | * Reactivate the control power after changing the setting this Object Code Record
will reset the setting.

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x03
0x01 Encoder Resolution setting [ENCODE] Unsigned16 RW No OxFFFF

Sets the division number of the motor encoder. Setting range 0x0000-0x000F

B When the incremental B When the absolute B when linear scale encoder is used.
encoder is used encoder is used
0x0000 : 500P/R 0x0000 : 2,048FMT 0x0000 : 5um [200P/mm]
0x0001 512P/R 0x0001 : 4,096FMT 0x0001 : 2.5um [400P/mm]
0x0002 : 1,000P/R 0x0002 : 8,192FMT 0x0002 : 2um [500P/mm]
0x0003 : 1,024P/R 0x0003: 16,384FMT 0x0003 : 1.25um  [800P/mm]
0x0004 : 1,500P/R 0x0004 :  32,768FMT 0x0004 : 1um [1,000P/mm]
0x0005 : 2,000P/R 0x0005: 65,536FMT 0x0005 : 0.5um [2,000P/mm]
0x0006 : 2,048P/R 0x0006 : 131,072FMT 0x0006 : 0.25um  [4,000P/mm]
0x0007 : 2,500P/R 0x0007 : 262,144FMT 0x0007 : 0.125um  [8,000P/mm]
0x0008 : 3,000P/R 0x0008 : 524,288FMT 0x0008 : 0.1um [10,000P/mm]
0x0009 : 4,000P/R 0x0009 : 1,048,576FMT 0x0009 : 0.05um  [20,000P/mm]
0x000A : 4,096P/R
0x000B : 5,000P/R
0x000C : 6,000P/R
0x000D : 8,192P/R
0x000E : 16,384P/R
0x000F :32,768P/R
0x0010 : 10,000P/R

0x8000: Auto setting of motor parameter (When connected to applicable motor.)
OxFFFF: R ADVANCED - by division number setting (EEPROM setting value) of the Setup software.

# nitialized by the encoder resolution number set in EEPROM at the turn-on state.
When the encoder resolution number set parameter is different from the EEPROM value set, the function will be
enabled by control source re-closing. After the new value is set in EEPROM, alarm "DE: parameter change completed”
occurs, then re-close control source.

#  Automatic setting of motor parameter is performed when re-turning on the power supply after 0x8000 is set to any of
motor code (0x20FE: 0x00), encoder division number code (0x20FF: 0x01), or encoder type code (0x20FF: 0x02). After
that the three values are updated automatically.

B Automatic setting of motor parameter
There are two ways to perform automatic setting of motor parameter.

(1)
)

0x8000 is set to any of motor code (0x20FE: 0x00), encoder division number code (0x20FF: 0x01), or encoder type

code (0x20FF: 0x02). After that all the three values are read out automatically from encoder on re-turning on the control power.
When using sutomatic setting button on parameter setting display of SANMOTION MOTOR setup software, the

procedure is as follow:

(a) Click automatic setting button on parameter setting display.

(b) Click OK-buton if normally completed.

(c) Set motor code of system parameter tub to OxFFFF.

(d) Re-turn on the control power.

v Refer to separate document, M0010842 for the details.

In the following cases, automatic setting of motor parameter function is not available.

v When alarm activated, in servo-on state, when encode-clear being performed.
v Connected to the motor which is not supported by automatic setting.
v Connected to the motor which is improper combination with the amplifier (motor size, encoder baud rate).

Automatic setting example: connects to R2GA04003F having optic type asynchronous 2.5Mhz 17bits resolution encoder.

Motor code (0x20FE:0x00) = 0x8000 After power cyccle Motor code (0x20FE:0x00) = 0x0261
Encoder type (0x20FF:0x01) = 0x0400 Encoder type (0x20FF:0x01) = 0x0300
Encoder division code (0x20FF:0x02) = 0x0002 Encoder division code (0x20FF:0x02) = 0x0006

if one of them is 0x8000. Encoder set values

Automatic setting will be performed
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0x02

Encoder type [ENTYPE] Unsigned16 RwW | No OxFFFF

Selects the type of motor encoder. Setting range 0x0000-0xFFFF

B Incremental system (Wire-saving incremental encoder: 4pairs)
0x0000: Wire-saving incremental encoder
0x0002: Incremental encoder: CS normalization/ software setting (Magnetic pole position estimation)

B Incremental System (Absolute encoder for incremental system)
0x0101:asynchronous encoder 2.5MHz(without multiple rotation output)
0x0201:asynchronous encoder 4.0MHz(without multiple rotation output)
*Used when the position at the turn-on state is zero.

W Absolute system (multiple rotation backup system)
0x0300:o0ptical asynchronous encoder 2.5MHz(with multiple rotation output)
0x0400:optical asynchronous encoder 4.0MHz(with multiple rotation output)
0x0600:resolver asynchronous encoder 2.5MHz(with multiple rotation output)
0x0600:resolver asynchronous encoder 4.0MHz(with multiple rotation output)

B Incremental system (multiple rotation output system)
0x0301:optical asynchronous encoder 2.5MHz(with multiple rotation output)
0x0401:optical asynchronous encoder 4.0MHz(with multiple rotation output)
0x0501:resolver asynchronous encoder 2.5MHz(with multiple rotation output)
0x0601:resolver asynchronous encoder 4.0MHz(with multiple rotation output)
*When the absolute encoder is used in the Incremental system, it is used when the turn-on state
position is zero.
In this setting, battery trouble and battery warnings are not detected.

B Incremental system (Clearing multiple rotation at initialization: +/- 1 turn or less)
0x0302:optical asynchronous encoder 2.5MHz(with multiple rotation output. +/- 1 turn or less at initialization)
0x0402:optical asynchronous encoder 4.0MHz(with multiple rotation output. +/- 1 turn or less at initialization)
0x0502:resolver asynchronous encoder 2.5MHz(with multiple rotation output. +/- 1 turn or less at initialization)
0x0602:resolver asynchronous encoder 4.0MHz(with multiple rotation output. +/- 1 turn or less at initialization)
*When the absolute encoder is used in the Incremental system, it is used when the turn-on state
position is zero.

B Linear scale encoder (Only when using linear motor)
0x0800:signal/ A,B,Z + S1-S2-S3 :CS normalization/ EU
0x0810:signal/ A,B,Z + S1-S2-S3 :CS normalization/ phase Z
0x0820:signal/ AB,Z + S1-S2-S3 :CS normalization/ none
0x0830:signal/ omitted wiring incremental encoder :CS normalization/ phase Z
0x0830:signal/ limited to A.B, and Z :CS normalization/ phase Z
0x0850:signal/ limited to A,B, and Z :CS normalization/ software setting
(Magnetic pole position estimation)
0x0860:signal/ limited to A,B, and Z :CS normalization/ software setting (forced setting)

B Setting with the Setup software configuration
0x8000: Auto setting of motor parameter (When connected to applicable motor.)
O0xFFFF: R ADVANCED — with the encoder setting (EEPROM setting value) set in Setup software

# |nitialized by the encoder variety code set in EEPROM at the turn-on state.
When the encoder variety set parameter is different from the EEPROM value set, the function will be enabled by control
source re-closing. After the new value is set in EEPROM, alarm "DE: parameter change
completed” occurs, then re-close control source.

# Automatic setting of motor parameter is performed when re-turning on the power supply after 0x8000 is set to any of
motor code (0x20FE: 0x00), encoder division number code (0x20FF: 0x01), or encoder type code (0x20FF: 0x02). After
that the three values are updated automatically.

0x03

[Full Close]

External Encoder Resolution [EXPENRES] Unsigned32 RW No 0x000007D0
Sets the external pulse encoder resolution used for full (2,000P/R)

close control. Setting range 0x000001F4-0x0001869F

Unit Pulse

Sets the (1 fold) pulse converted to one turn of the motor axis.
The position command is the division number of the 4-fold one turn pulse.
* The external encoder does not correspond to the absolute encoder.

# |nitialized by the encoder resolution number set in EEPROM at the turn-on state.
When the encoder resolution number set parameter is different from the EEPROM value set, the function will be enabled
by control source re-closing. After the new value is setin EEPROM, alarm "DE: parameter change completed” occurs, then
re-close control source.
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11) Monitor Parameter

0x2100: Status Word 1

Index 0x2100 [ Indicates servo amplifier status. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Status Word 1 Unsigned16 RO Possible -
Indicates various internal statuses of the amplifier.
MSB LSB
[ zv [ sact | eact | bent [ eclrm [ ecsm | near [ inps |
7 6 5 4 3 2 1 0
L bit0:In-Position Monitor [INPS]
Set to “1” when the actual position is within the position window

(0x6067) (indefinite except for csp and ip.)

bit1:Near Range Monitor [NEAR]
Set to “1” when the actual position is within the near range
(0x201F) (Indefinite except for csp and ip.)

bit2: encoder C phase monitor [ECSM]
Set to “1” when the C signal(Z) of the incremental encoder is
input. (indefinite except for INC-E.)

bit3:Encoder Clear Monitor [ECLRM]
Set to “1” during encoder clearance.
bit4: Brake Control [BCNT]

This is a holding brake release timing output.
Set to “1” while the brake is released.

bit5: Actual position effective monitor [EACT]
Set to “1” when encoder signal can be read.

bit6: Command reception-enable monitor [SACT]
Set t0”1” when command reception enabled.
bit7:Speed Zero Monitor [ZV]

Set to “1” when the actual velocity is within zero velocity range
(0x2020) for 1ms or more.

MSB LSB
[ pse [ psr | Gests | Ta Jvemp | v [ Itg |
15 14 13-12 n 10 9 8
L bit8:Low Speed Monitor [LTG]
When the actual velocity is in the low velocity range or less

(0x2021), set at “1.”

bit9:Speed Attainment Monitor [VA]
When the actual velocity is in the speed attainment range or
greater (0x2002), set at “1.”

bit10:Speed Matching Monitor [VCMP]
When the actual velocity is within the set rotation set by 0x20F0.3 velocity
window (velocity consistent) unit output selection, set at “1.”
- When the velocity window (0x606D) selected: compare with the rotation
number setting (min*').
- When the velocity window (0x606D) selected: compare with the proportion

setting (%).
bit11: Torque (force) attainment monitor [TA]
Set to “1” when internal velocity command is over Torque (force) attainment
(0x202E).

bit13,12: PP trajectory generation status monitor [GESTS]
The status of trajectory generator is shown.
Bit13,12 = 0,0 : Stop
Bit13,12 = 0,1 : In acceleration
Bit13,12 = 1,0 : In constant velocity
Bit13,12 = 1,1 : In deceleration

bit15-14: Position sync compensation status monitor ~ [PSE,PSR]
Monitors the status of position sync compensation.
Bit14 = 1 : In position sync compensation
Bit15 = 1 : In position deviation data receiving
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0x2101: Amplifier Error Field

Index Indicates the alarm pccurring in the servo amplifier: Syb-lndex 0x00 indicates the number of la'larms that Object Code
0x2101 are currently occurring, and Sub-Index 0x01-0x04 |nd|cate§ the contents of alarms and Amplifier Status Array
when the alarms occur up to four. Resets the alarm by setting Alarm reset in Control Word (0x6040.7).

Sub-ldx Name Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 Error 1 :Alarm 1 [ALMACT1] Unsigned8 RO Possible 0x00
0x02 Error 2 :Alarm 2 [ALMACTZ2] Unsigned8 RO Possible 0x00
0x03 Error 3 :Alarm 3 [ALMACT3] Unsigned8 RO Possible 0x00
0x04 Error 4 :Alarm 4 [ALMACT4] Unsigned8 RO Possible 0x00

MSB LSB

| ALMCODE |
7 6 5 4 3 2 1 0
bit7-0:Alarm Code defined by this servo amplifier
See the Alarm Code list.
0x2102: Description of Alarm Trace
Index 0x2102 Indic_ates the Alarm history of the servo amplifier occurring now or Object Code Array

previously.

Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x08
0x01 Now Status [NOWALM] Unsigned32 RO Possible 0x00000000

*When the Alarm doesn’t occur, it becomes 0x0000.
0x02 18! Latest Alarm [LASTALA1] Unsigned32 RO Possible 0x00000000
0x03 2™ Latest Alarm [LASTALZ2] Unsigned32 RO Possible 0x00000000
0x04 3" Latest Alarm [LASTAL3] Unsigned32 RO Possible 0x00000000
0x05 4" | atest Alarm [LASTAL4] Unsigned32 RO Possible 0x00000000
0x06 5" Latest Alarm [LASTALS5] Unsigned32 RO Possible 0x00000000
0x07 6" Latest Alarm [LASTALSG] Unsigned32 RO Possible 0x00000000
0x08 7" Latest Alarm [LASTAL7] Unsigned32 RO Possible 0x00000000
MSB LSB
[ ALMRUNTIME | ALMSTS | ALMCODE |
31 - 16 15 - 8 7 -0
L bit7-0: Ararm Code defined by this servo amplifier
See the Ararm Code list.
bit15-8: Status when an alarm occurs
See the Status list.
bit32-16: Cumulative operating times when an alarm occurs
(The value at the time of shipment: OH)
The cumulative operation times when an alarm occurs (2 Hour / LSB units)
Increments every two hours after control power on.
v Please use as a guide by the hour increments.
Bit15-8 status (ALMSTS) list
Status Display ALMSTSO0 Status Display ALMSTSO0
Servo ON 1
Power OFF 0x00 (Reprocessing the electric current detector) 0x07
Power ON 1 0x01 Servo ON 2 0x08
(electric current detector during setting) (command reception allowed)
Power ON 2(main circuit charging) 0x02 magnetic pole position detected (Reserved) 0x09
Power ON 3(main circuit charged) 0x03 FF"(;fCrgg“SCtg st;’tgtls) 0x0A
Servo ready 0x04 Emergency stop 2 (CNOTRDY) 0x0B
Prepared for magnetic pole position detection 0x05 Reserved 0x0C-0x0E
Power ON 4 0x06 Initial Operation 0xO0F
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0x2103: Warning Status

Index 0x2103 | Indicates the warnings and limitation status of the servo amplifier. Object Code Record
Sub-ldx Description Data Type Access PDO \I/r;lt:]e:
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Warning monitor [WARMON] Unsigned16 RO Possible 0x0000
0:no warning (without limitation)
1:during warning (under limitation)
MSB LSB
[ tw [ - | viw | tw [ row [ ow [ modw | tpw |
7 6 5 4 3 2 1 0
L bit0: Temperature Warning
bit1: Modulo initialization warning
bit2: While Overload Warning
bit3: While Regenerative Overload Warning
bit4: Torque controlled
bit5: Velocity command controlled
bit6: Position Synchronization Deviation
bit7: Position deviation Warning
MSB LSB
[cpew [ btw [ maxw [ minw | hiw [ Iw | - [ pow |
15 14 13 12 n 10 9 8
L bit8: Main circuit power being charged
bit9: Correction Table Data Warning
bit10: Forward direction Over-travel(positive direction)
bit11: Reverse direction Over-travel(negative direction)
bit12: While the minimum position is limited
bit13: While the maximum position is limited
bit14: While Battery Warning
bit15: Control electricity and voltage decrease warning
Sub-ldx Description Data Type Access PDO Initial value
0x02 Warning mask Selection [WARMSK] Unsigned16 RW No 0x4E8D

Sets the condition to set status word (0x6041) bit7: warning
status. Clears the corresponding bits for warning monitors to get
rid of from the warning status condition.

After the AND operation of the Warning Monitor/ Mask, if flags
are set, sets Warning status.
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0x2104: Actual Gain Monitor

Indicates the actual setting value of the gain parameter to switch to real

switched in auto-tuning mode (0x2002) or the gain switching
selection (0x2001, bit 5-4), and is currently used for the servo

Index 0x2104 | time various gain parameters through auto-tuning or gain switching Object Code Array
selection.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x07
0x01 Actual Position Loop Proportional Gain [KPMON] Unsigned16 RO Possible 0x001E
Outputs the value of the position loop gain (0x2005) that is (30 /s)
switched in auto-tuning mode (0x2002) or the gain switching -
selection (0x2001, bit 5-4), and is currently used for the servo Setting range 0x0001-0x0BBS (1 to 3000 /s)
control. Unit 1/s

0x02 Actual Position Integral Time Constant [TPIMON] Unsigned16 RO Possible 0x2710
Outputs the value of the position integral time constant (0x2006) (1000ms)
that is switched in auto-tuning mode (0x2002) or the gain proportional
switching selection (0x2001, bit 5-4), and is currently used for the control
servo control. Setting range 0x0003-0x2710 (0.3 to 1000 ms)

Unit 0.1ms

0x03 Actual Velocity Loop Proportional Gain [KVPMON] Unsigned16 RO Possible 0x0032
Outputs the value of the velocity loop proportional gain (0x200B) (50Hz)
that is switched in auto-tuning mode (0x2002) or the gain -
switching selection (0x2001, bit 5-4), and is currently used for the Setting range 0x0001-0x07D0 (1 to 2000 Hz)
servo control. Unit Hz

0x04 Actual Velocity Loop Integral Time Constant [TVIMON] Unsigned16 RO Possible 0x00C8
Outputs the value of the velocity loop integral time constant (20ms)
(0x200C) that is switched in auto-tuning mode (0x2002) or the Setting range 0x0003-0x2710
gain switching selection (0x2001, bit 5-4), and is currently used (0.3 to 1000 ms)
for the servo control. Unit 0.1ms

0x05 Actual Load Inertia Moment Ratio [JRATMON] Unsigned16 RO Possible 0x0064
Outputs the value of the load inertia moment ratio (0x200D) that (100%)
is switched in auto-tuning mode (0x2002) or the gain switching Setting range 0x0000-0x3A98
selection (0x2001, bit 5-4), and is currently used for the servo (0 to 15000%)
control. Unit %

0x06 Actual Torque (force) Command Filter [TCFILMON] Unsigned16 RO Possible 0x0258
Outputs the value of the torque command filter (0x2011) that is (600Hz)
switched in auto-tuning mode (0x2002) or the gain switching Setting range 0x0001-0x07D0
selection (0x2001, bit 5-4), and is currently used for the servo (1 to 2000 Hz)
control. Unit Hz

0x07 Actual Model Control Gain [MKPMON] Unsigned16 RO Possible 0x001E
Outputs the value of the model control gain (0x2017) that is (30 /s)

Setting range

0x0001-0x0BB8 (1 to 3000 /s)

control. Unit 1/s
0x2105: Z-phase Signal Base Actual Position
Index 0x2105 | Indicates the Actual Position from Zero-phase. Obiject Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Z-phase Signal Base Actual Position [CCUNIT] Unsigned32 RO Possible -

@ In the incremental encoder
Indicates the position within one rotation based on C phase.

Setting range

0x00000000-0xFFFFFFFF
(0 to 4294967295 Pulse)

The location increases to the direction of CCW seen head-on.

Unit

Pulse

The unit is 1 Pulse/LSB, four-fold value of A-B phases.
v It is indefinite after the turning-on until C phase is detected.
(Example: At the 1024P/Re encoder, 0 - 4095Pulse indicated)
4 In the Absolute Encoder,

Indicates the position within one rotation based on Absolute Positon.

0x2106: Internal Velocity Command Monitor

Index

0x2106

Has the actual velocity value calculated from the position encoder
The value is provided by the user-defined velocity unit.

Object Code

Variable

Sub-ldx

Description

Data Type

Access

PDO

Initial value

0x00

Internal Velocity Command Monitor [VCMON]

Integer32

RO

Possible

An Internal Velocity Command Value after passing the
Velocity Command low-pass filter.

Setting range

0x80000000-0x7FFFFFFF
(-2147483648 to 2147483647 pps)

Unit Pulse/sec
0x2107: Internal Torque (force) Command Monitor
Index 0x2107 ;n:;l;;ﬁ?:f the torque (force) indication monitor inside the servo Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value

0x00 Internal Torque Command Monitor [TCMON] Integer16 RO Possible -

An Internal Torque (force) Command value after passing the Setting 0x8000-Ox7FFE

Velocity Command low-pass filter. It is indicated at the ratio range (-3276.8 to 3276.7 %)

with the motor rated torque (force) 100%. Unit 01 %
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0x2108: Motor utilization monitor (Effective torque (force) estimate value)

Index 0x2108 [ Indicates the estimation value of the Effective Motor Torque (force). Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Effective Torque (force) Estimated Value [TRMS] Unsigned16 RO Possible -
Indicates the Effective Motor Torque (force) against the Setting 0x0000-OxFFEF
motor rated torque (force). range (0 to 65535 %)
v/ The exact value is indicated, but in some operation patterns,
it may take several hours to stabilize the figure. Unit %
0x02 Fast Effective Torque (force) Estimate Value [ETRMS] Unsigned16 RO | Possible | -
. . . Setting 0x0000-0xFFFF
Indicates the Effective Motor Torque (force) of time constant range (0 to 65535 %)
(1/16) against TRMS.
v/ Quick estimation is possible in applications where short-cycle Unit %
operation patterns are repeated.
0x2109: Temperature inside the servo amplifier
Index 0x2109 | Indicates the temperature inside the servo amplifier. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Temperature inside the servo amplifier [ATEMP] Integer16 RO Possible -
The monitor value inside the servo amplifier (near the control Setting range 0x8000-Ox7FFE
CPU). The unit is the Celsius scale and indicated by 1 °C / (-32768 to 32767 °C)
LSB. Unit °C
The value to be warning depends on 0x203D setting.
If Monitor value <= -15°C, +95° C <= Monitor value , it indicates temperature alarm.
Conversion to Fahrenheit (F) is calculated according to the following formula: F =9/5* C+32.F =9 /5 * C+32.

0x210A: Regenerative resistor operation percentage monitor

Index 0x210A An estimgte mqnitor of the operation ratio of the servo amplifier Object Code Variable
regenerative resistor.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Regenerative resistor operation percentage monitor Unsigned16 RO Possible 0x0000
[REGP] (0%)

An operation percentage monitor of regenerative resistors
representing the regenerator-on time ratio in 1sec. The
regenerative electricity PM is calculated according to the

0x0000-0xFFFF
(0 to 655.35%)

Setting range

following formula, using this monitor value. Unit 0.01%

PM (W)=400?(V)/regenerative resistance value (ohm)xRegenerative resistor operation percentage (%)/100(%)

0x210B: Encoder Temperature Monitor

Index 0x210B | The temperature of an encoder is displayed. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Encoder Temperature Monitor [ETEMP] Integer16 RO Possible -
The monitor value of the temperature of the encoder control Setting range 0xFF80 to 0x007F
board, shown in the unit of °C Celsius/LSB. (-128 to 127 °C)
Unit °C
v/ The encoder temperature is detected at the time that the servo amplifier stops. If the stop status continues, the encoder
temperature monitor continuously and repeatedly detects the temperature of the encoder each 1s cycle.
v/When the encoder temperature detection is set to disable (0x2000 bit13 = 1), it will not detect the temperature.

0x210C: Home Index Position Detection Value
Home Index Positions latched by various systems of homing

Index 0x210C modes Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Home Index Position Detection Value [HOMEIDX] | Integer32 RO Possible -

When homing activate and latched home index then
indicates Internal position.
For incremental system, internal position is based on

0x80000000-0x7FFFFFFF
(-2147483648 to 214748364 7Pulse)

Setting range

counter value when control power on. Unit Pulse
For absolute system, internal position is based on absolute
encorder value.
0x210D: Position Synchronization Deviation Monitor
Index 0x210D Posmo_n deviation between two synchronous connected amplifiers Object Code Variable
is monitored.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Position Synchronization Deviation Monitor [PSYNDEV] Integer32 RO Possible -

When positon synchronization correction function is valid, the
monitor indicates error pulse quantity from position deviation
of amplifiers which are subject to synchronization.

0x80000000-0x7FFFFFFF
(-2147483648 to 2147483647 pulse)

Pulse

Setting range

Unit
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0x2110: Internal Control Cycle Position Actual Value

Index 0x2110 ll\RAetqrns thg Actual Position value Iatchgd every control cycle (125ps). Object Code Array
onitor unit is expressed by the resolution of the motor encoder used.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x07
0x01 Internal Control Cycle Actual Position 1 Integer32 RO Possible -
Actual position of 0x6064, 125us ago.

0x02 Internal Control Cycle Actual Position 2 Integer32 RO Possible -
Actual position of 0x6064, 250us ago.

0x03 Internal Control Cycle Actual Position 3 Integer32 RO Possible -
Actual position of 0x6064, 375us ago.

0x04 Internal Control Cycle Actual Position 4 Integer32 RO Possible -
Actual position of 0x6064, 500us ago.

0x05 Internal Control Cycle Actual Position 5 Integer32 RO Possible -
Actual position of 0x6064, 625us ago.

0x06 Internal Control Cycle Actual Position 6 Integer32 RO Possible -
Actual position of 0x6064, 750us ago.

0x07 Internal Control Cycle Actual Position 7 Integer32 RO Possible -
Actual position of 0x6064, 875pus ago.

Setting range

0x80000000-0x7FFFFFFF
(-2147483648 to 2147483647 Pulse)

Unit Pulse
0x2111: Internal Control Cycle Actual Velocity
Index 0x2111 5?;:;? the Actual Velocity value latched every control cycle Object Code Array
Sub-ldx Description Data Type Access PDO Initial value

0x00 Number of entry Unsigned8 RO No 0x07

0x01 Internal Control Cycle Actual Velocity 1 Integer32 RO Possible -
Actual velocity of 0x606C, 125us ago.

0x02 Internal Control Cycle Actual Velocity 2 Integer32 RO Possible -
Actual velocity of 0x606C, 250us ago.

0x03 Internal Control Cycle Actual Velocity 3 Integer32 RO Possible -
Actual velocity of 0x606C, 375us ago.

0x04 Internal Control Cycle Actual Velocity 4 Integer32 RO Possible -
Actual velocity of 0x606C, 500us ago.

0x05 Internal Control Cycle Actual Velocity 5 Integer32 RO Possible -
Actual velocity of 0x606C, 625us ago.

0x06 Internal Control Cycle Actual Velocity 6 Integer32 RO Possible -
Actual velocity of 0x606C, 750us ago.

0x07 Internal Control Cycle Actual Velocity 7 Integer32 RO Possible -
Actual velocity of 0x606C, 875us ago.

*Data is filtered and the cutoff frequency is 250Hz.

Setting range

0x80000000-0x7FFFFFFF
(-2147483648 to 2147483647 pps)

Unit Pulse/sec
0x2112: Internal Control Cycle Actual Torque (force)
Index 0x2112 Returns the Actual Torque (force) value latched every control Object Code Array
cycle (125ps).
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x03
0x01 Internal Control Cycle Actual Torque (force) 1 Integer16 RO Possible -
Actual torque(force)position of 0x6077, 125us ago.

0x02 Internal Control Cycle Actual Torque (force) 2 Integer16 RO Possible -
Actual torque(force) of 0x6077, 250us ago.

0x03 Internal Control Cycle Actual Torque (force) 3 Integer16 RO Possible -
Actual torque(force) of 0x6077, 375us ago.

0x04 Internal Control Cycle Actual Torque (force) 4 Integer16 RO Possible -
Actual torque(force) of 0x6077, 500us ago.

0x05 Internal Control Cycle Actual Torque (force) 5 Integer16 RO Possible -
Actual torque(force) of 0x6077, 625us ago.

0x06 Internal Control Cycle Actual Torque (force) 6 Integer16 RO Possible -
Actual torque(force) of 0x6077, 750us ago.

0x07 Internal Control Cycle Actual Torque (force) 7 Integer16 RO Possible -
Actual torque(force) of 0x6077, 875us ago.

Monitor unit is the 1/1000 units of the rated torque (force) and 0.1% /

LSB.
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0x2116: Actual Velocity 2

Index 0x2116 Has actual velpcny' value calgculatgd from pogpgn encoder. Object Code Variable
Value shall be given in the velocity unit of user definition.
Sub-ldx Description Data Type Access PDO Initial value
0x00 Actual Velocity [ACVMONZ2] Integer32 RO Possible -

v Filter is processed data, and cutoff frequency is

Setting range

0x80000000 to 0x7FFFFFFF
(-2147483648 to 2147483647 pps)

20Hz Unit Pulse”sec
0x2117: Position Actual Value 2
Index 0x2117 | Indicates the actual position without backlash correction value. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Position Actual Value 2 [APMON2] Integer32 RO Possible —

Indicates the actual position without backlash correction
value.

Setting range

0x80000000 to Ox7FFFFFFF
(-2147483648 to 2147483647)

Unit Pulse
@ With backlash correction
Position Actual Value 2 =Position Actual Value (0x6064) - Backlash correction value (0x5091)
@ Without backlash correction
Position Actual Value 2 =Position Actual Value
0x2118: Encoder monitor
Index 0x2118 | Indicates the position in encoder. Object Code Variable
Sub-ldx Description Data Type Access PDO [Initial value
0x00 Number of entry Unsigned8 RO No 0x02
0x01 Encoder monitor [EPMON] Integer32 RO Possible -
Indicates the position in motor encoder. Display range 0x80000000 to Ox7FFFFFFF
This is the value before homing. (2147483648 to 2147483647 Pulse)
Indication differs depending on encoder type. Unit Pulse
v/ Combination encoder: incremental encoder
It becomes zero at power on, and shows the value of 32bit-up/down free run counter that is multiplied 4 to A and B
signals.
v/ Combination encoder: absolute encoder
It shows the current position of encoder that includes multi turn data.
For the single turn absolute encoder, it shows the current position of encoder within single turn.
0x02 External encoder monitor [EX_EPMON] Integer32 RO Possible | -

Indicates the position in external encoder.
This is the value before homing.

Display range

0x80000000 to Ox7FFFFFFF
(-2147483648 to 2147483647 Pulse)

Unit

Pulse

It becomes zero at power on, and shows the value of 32bit-up/down free run counter that is multiplied 4 to A and B

signals.

v/ This monitor is valid when 0x01 is set to 0x20F 3.2 "Position Loop Control Encoder Selection".

In use of Hall effect sensor with linear motor, it shows the data of Hall effect sensor.

0x211F: Digital inputs (Short)

Index 0x211F | Indicates lower 16bit of the Digital inputs (OX60FD). Object Code Variable
Sub-ldx Description Data Type Access PDO |Initial value
0x00 Digital input monitor [DINPUT16] Unsigned16 RO Possible | —

Monitors input status.

Display range

0x0000 to OxFFFF

(0 to 65535)

Unit

Indicates the same content as lower 16bit of the Digital inputs (0x60FD).

It shows state of EMR, Homem, PositiveLimit and NegativeLimit.
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7. Object Dictionary

0x2120: Amplifier Parameter Information

Index 0x2120 | Indicate servo amplifier status. Object Code Array
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x04
0x01 Indicate status of alarm masking. Unsigned32 RO Possible 0x00000000
Each bit fit to alarm below.
Alarm Alarm
Bit31 | EEPE2 Bit15 | PARE
Bit30 | MPARA Bit14 | OVC
Bit29 | VCCE Bit13 | OVF
Bit28 | IPMOH Bit12 | All of encoder alarm
Bit27 | RSOH Bit11 All of communication alarm
Bit26 | HWBBE1,2 Bit10 | RGOL
Bit25 | Reserved Bit9 IFBE1 -3
Bit24 | SOL Bit8 IPME
Bit23 | Main Circuit Under-voltage alarm Bit7 EXOH
Bit22 | DBOH Bit6 RGOH
Bit21 | TSKE Bit5 AOH
Bit20 | ADBUSE Bit4 ovec
Bit19 | RAME Bit3 OL
Bit18 | PE Bit2 (O]
Bit17 | CPE Bit1 FP
Bit16 | OVE Bit0 MPE
Alarm is masked by setting 1 to each bit.
0x02 Control status | Unsigneds | RW [ No | 0x01
Indicate control by
Since this amplifier is controlled by only the EtherCAT communication, values other than 1 cannot be set.
0x03 Amplifier operation time Unsigned32 RO [ No | -
Indicate total power on time after shipping from factory in Unit 2 hour
increments of 2 hours.
0x04 External regenerative resistance Unsigned32 RW | Possible | D
Indicate recommended value of minimum externall Setting range 0x00000000 to OXFFFFFFFF
regenerative resistance. Unit mo
) Initial value varies addording to amplifier capacity.
0x2121: Production number
Index 0x2121 | Indicates the production number of product. Object Code Variable
Sub-ldx Description Data Type Access PDO Initial value
0x00 Production number [Production number] Visible String RO No Character
Production number of servo amplifier at factory shipment| (Unsigned32) strings
is indicated. )

Production number is 10 digits.
12 15 02 1234
Month Year Date Production number
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7. Object Dictionary

0x5010: Motor data

Index 0x5010 | Indicate selected motor data. Object Code Array
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x07
0x01 Unsigned8 RO Possible 0x00
Number of motor pole -
Unit Pole
0x02 . Unsigned16 RO | Possible [ 0x0000
Phase resistance Unit 0
m
0x03 Phaseinductance Unsigned16 RO [ Possible |  0x0000
Unit uH
0x04 - Unsigned16 RO | Possible | 0x0000
Moment of inertia -
Unit gmmA2
0x05 Voltage constant for each phase UnS|gn_ed32 RO | POSS'bIe. _|1 0x0000
Unit yVrms/min
0x06 Rated t Unsigned16 RO [ Possible [ 0x0000
ated torque Unit mN-m/Arms
Support R series motor only.
Disabled to Q series or previous motor.
0x5040: Position Unit System
Index 0x5040 | Indicates the unit system of the position. Object Code Array
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x05
0x01 Software expression in 100% of full scale Unsigned8 RO Possible 0x01
100% of full scale expression is applied in the value of the
software.
The display value is 1 (1bit) fixed.
0x02 Full-scale Unit Unsigned16 RO | Possible |  0x0001
Unit of full scale value.
The display value is 1 (Encoder Count) fixed.
0x03 Full-scale Data Type Unsigned16 RO [ Possible |  0x0001
Indicates the data type to be used in the full scale value.
The display value is 1 (Integer Type 32bit) fixed.
0x04 Full-scale Unit Unsigned16 RO | Possible [ 0x0001
Transforms into the actual unit.
The display value is 1 (1bit) fixed.
0x5041: Velocity Unit System
Index 0x5041 [ Indicates the unit system of velocity. Object Code Array
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x05
0x01 Software expression in 100% of full scale Unsigned8 RO Possible 0x01
100% of full scale expression is applied in the value of the
software.
The display value is 1 (pps) fixed.
0x02 Full-scale Unit Unsigned16 RO [ Possible | 0x0001
Unit of full scale value.
The display value is 1 (pps) fixed.
0x03 Full-scale Data Type Unsigned16 RO [ Possible |  0x0001
Indicates the data type to be used in the full scale value.
The display value is 1 (Integer Type 32bit) fixed.
0x04 Full-scale Value Unsigned16 RO [ Possible | 0x0001
Transforms into the actual unit.
The display value is 1 (pps) fixed.
0x5042: Acceleration Unit System
Index 0x5042 | Indicates the unit system of velocity. Object Code Array
Sub-ldx Description Data Type Access PDO Initial value
0x00 Number of entry Unsigned8 RO No 0x05
0x01 Software expression in 100% of full scale Unsigned8 RO Possible 0x01
100% of full scale expression is applied in the value of the
software.
The display value is 1 (pps?) fixed.
0x02 Full-scale Unit Unsigned16 RO [ Possible [ 0x0001
Unit of full scale value.
The display value is 1 (pps?) fixed.
0x03 Full-scale Data Type Unsigned16 RO [ Possible [ 0x0001
Indicates the data type to be used in the full scale value.
The display value is 1 (Integer Type 32bit) fixed.
0x04 Full-scale Value Unsigned16 RO [ Possible [ 0x0001

Transforms into the actual unit.
The display value is 1 (pps?) fixed.
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8. Operations System Parameters Setting Value upon Shipment

8.1 Standard Setting Value upon Shipment

The system parameters setting value upon shipment from the factory is shown below.

B Servo Amplifier Model Number: RS2O0#AAH

ID Name Code Setting Value Object
O:A 200VAC input 00 . _AC_3-Phase
00 Main Circuit Power| O:E 100VAC input 01 : _AC_Single-Phase OX20FDAMPWRIN
Input Classification| O: K 48VDC input 02 :DC o
O:J 24VDC input 02 :DC
Regenerative O:A | Withresistor 01  :Buitin R
01|  Resistance O:L |Withoutresistor 02 : Extemal R 0x20FD.2RGKIND
Selection
##: 01 015A  : 0x0181(R2AA04003F)
#i#: 03 030A  : 0x0186 (R2AA06040F)
##: 05 . 050A  : 0x018D(R2AA13120D)
w10 | 200VACTNPUL 140n . 0x0190 (R2AA13200D)
##: 15 150A  : 0x011D(R2AA18350D)
02| MotorCode | 4 30 300A : OXO11F(R2AA18550H) | Ox20FE.0:MOCODE
##: 01 . 015A  : 0x0198 (R2EA04005F)
w03 | 1OOVACINDUL 350 . 0x019B (R2EA0BO20F)
#i#: 02 . 025A  : 0x040C(R2GAD102RM)
w04 | Y8VDCINPUL 0400 . 0x0261 (R2GAG4003F)
03 Encoder Division A:2 | Absolute : 0x0006(131,072FMT) Ox20FF 1-ENCODE
Number Code A:A | Incremental : 0x0005(2,000P/R) o
INT Absolute: 0x0300
' (Asynchronous Communication 2.5MHz High-rotation
Encoder
04 AA backup method) O0x20FF.2:ENTYPE

Classification Code Incremental: 0x0000

(Wiring-saving Incremental Encoder)

Position Control

07 . - 00:Standard 0x20F3.0:PCNTSEL
Selection

Please confirm with separate volume M0010842 for operation methods of Setup Software
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8. Operation Servo Amplifier Status Display

8.2  Test opeartion
1) Installation and Wiring

Confirm the installation and wiring of the servo amplifier and servo motor.

Process Items and Contents

Installation

B Install servo amplifier and servo motor according to “Installation 3-1”.
Servo motor shaft should be in disengaged state and machine should not be
connected.

ﬁ /C Do not connect

—

Wiring / Connecting — Input Power
B Power supply wire, servo motor and host device, however, do not connect CNO
(Port 0) / CN1 (Port 1) to servo amplifier after wiring.

B Input power supply: Confirm no alarm code is displayed on the display screen on
2 the upper front of the amplifier. When alarm code is displayed, take appropriate
measures based on “Troubleshooting (Chapter 11)”.

B When 7 segment LED does not light “=” through main circuit power input, take
appropriate measures based on “Troubleshooting (Chapter 11)”.

2) Safe Torque OFF Function

When using a product that corresponds to the Safe Torque OFF function, please check the function
followed with a Confirmation Test (Chapter 13) to verify normal operation.
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8. Operation

Servo Amplifier Status Display

3) Movement Confirmation

Perform JOG operations using Setup Software or Digital Operator.

Process Items and Contents
Input signal check: Generic Input signals (CN2)
B Select Input signals to be used from General parameter Group9 and assign in
CONT1, and CONT2.
Factory Shipment Setting Value
Input Signal | CN2 Pin No. Setting Value
CONT1 3,4 00:Always_Disable
1 CONT2 56 00:Always_Disable
CONT3 7,8 00:Always_Disable
CONT4 9,10 00:Always_Disable
CONT5 11,12 00:Always_Disable
CONT6 14, 15 00:Always_Disable
* The factory default gives no assignment function to the general signal.
Output signal check: Generic Output signals (CN3)
B Select Output signals to be used from General parameter Group9 and assign in
OUT1, and OUT2.
> Factory Shipment Setting Value
Output Signall CN2 Pin No Setting Value Object: Index, Sub-index
OuUT1 16, 17 42:FOUT1_ON 0x20F9,0x01 (OUT1)
OouUT2 18, 19 44:FOUT2_ON 0x20F9,0x01 (OUT2)
Input/Output Signal Check
B Check that the set Input/Output signals are functioning normally with the monitor.
Refer to “Monitor Functions (chapter 10)” for monitor explanation.
3 & Check using Setup Software with monitor in menu.
Read separate manual M0010842 for Setup Software operations.
& When checking with “Digital Operator”
Refer to “Section 10.6 Trial operation for digital opeartot operation method.
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8. Operation Servo Amplifier Status Display

JOG Operation (Input Servo ON signal)
B Performs JOG operation without connection motor shaft to machine under
disengaged condition.
B Check that servo motor rotates in both Forward and Inverse directions.
B Rotaion direction of JOG operation is reverse to the one if communication on EtherCAT.
& Operating with “Setup Software”
Select JOG operation from Test Run in menu. Read separate manual
M0010842 for Setup Software operations.
& Checking and Setting method with “Digital Operator”
Refer to “Section 10.6 Test operation for digital opeartot operation method.
B Input Servo ON signal. Confirm that motor excitation and Digital Operator display
on the front of the servo amplifier shows the “8” shape.

4 The following display indicates servo-on state.

I7)| * Servo-on state
“8” is indicated continuously.

The following display indicates forward/ reverse rotation limit state.

) Forward rotation side limit state. Forward rotation side over travel
I~ | statein position and velocity control form.

_{ Inverse rotation side limit state. Inverse rotation side overt ravel state
in position and velocity control form.

B Setting for the limit switch function can be changed in general parameter Group9
IDOO, IDO1.

4) Machine Movement Check

Connect servo motor shaft to machine and check movement.

Process Iltems and Contents
Connect to machine
B Connect motor shaft to machine.

[I, % I/I:D Connect servo motor shaft to machine.

B Input low velocity command and check that movements such as movement
direction, travel distance, emergency stop and forward/inverse direction limit,
switch, etc. are normal.

B Be prepared to stop immediately in case of abnormal movement.

Operation

B Input commands of actual operation patterns and operate machine.

2 B Real time auto-tuning (Automatic tuning for servo gain, filter, etc.) is enabled at the
time of factory shipment. Manual tuning is not necessary if there are no problems
with movement and/or characteristics.

Refer to “Adjustments (Chapter 6)” for servo tuning methods.

3 Power OFF | Turn OFF power after turning OFF Servo ON signal.
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8. Operation Servo Amplifier Status Display

8.3 ESC Power ON Sequence

Shows RS2 EtherCAT slave amplifier power ON sequence at input of control power supply.

1 Power ON : Control voltage reaches operational voltage of ESC

!

2 PLL Clock : Output PLL clock

!

3 Reset Cancel: Starts ESC operation. Prohibits memory access until SI| EEPROM is loaded.
Access enabled for u controller after reset cancellation.

i

4 Establish Link : Starts EtherCAT communication. Accessible to master.
(Setting data for p controller inside ESC also prohibits access.)
EEPROM load :Access will be enabled only when EEPROM load to ESC success.
- ESC setting register initialization completed
: M controller starts operation
- Changes to 0x0110.1=1
- Process data RAM enabled
- ESM of ESC reaches "Init” state

ESC Power ON Sequence
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8. Operation Servo Amplifier Status Display

84 EtherCAT Initialization Process

Various parameter settings from master to slave datalink layer and application layer are required to
begin cyclic communication after control power of slave amplifier has been established.

The following procedure is an example of the initialization process: Write I::>
1) INIT State Read (===
EtherCAT Master (Host) EtherCAT Slave (Subordinate)

Control Power ON
(Initializes inside the amplifier)

- ——————

\

. Loop port setting > | W 0x0100- : ESC DL Control

- Read DL information =R 00M0-  :ESCDL Status

SlI EEPROM loaded normally?
0x0110. 0 =1
No
Yes v
| End: Perform abnormal case process. |
A
\
. “ 9 ,? R E——
Is ESM in “INIT” state? <:| R 0x0130 - - ALStatus
l No
Yes |::> W 0x0120 - : AL Control (0x0001
ESM = Request “INIT” state. I_ ( )
v FMMU, SM, DC Address clear !

- FMMUQ~7 Setting address all clear W 0x0600(128byte) : FMMUOQ - 7 (0x0)

. SMO~7 Setting address all clear :> W 0x0800(64byte) :SM0 -7 (0x0)

. Time loop control unit address all clear W 0x0910(32byte): DC-time loop Control unit(0x0)

- SYNC Output to prohibit setting W 0x0981(1byte) : SYNC Activation (0x0)

l

. Read ESC Information \/

(Type, Revision, Build, FMMU Support, SM Support <= | R 0x0000(10byte) : ESC Information

RAM Size, Port Configurations, ESC Support Status)

! DC System Time Synchronization

\

. Read Port 0/1 Status (DL Information Read) : i :
Confirm all connected slave configurations | R_0x0110 :ESC DL Status

,, 1

. Issue Delay Time measuring command (BWR) :> W 0x0900(8byte):
| B Receiving Time Port0/1,Processing Unit
. All slave Port 0/1, Processing Unit Reception Time <:| R 0x0900(32byte):
acquired (APRD) Receiving Time Port0/1,Processing Unit
T
\/
Executed multiple times? No

(For an average value acquisition: approx. 16 times)

ves Initialization Procedure Example "INIT State" - 1

- ————————

PR
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8. Operation

Servo Amplifier Status Display

EtherCAT Master (Host)

\

- Write Calculated System Time Offset Value

- Write System Time Delay >
Static Drift Correction <
. Send ARMW or FRMW command to all slaves. >

A\

Executed ARMW or FRMW 15,000 times?

No

Yes
A\ 4

Sl EEPROM Data Read ¥

- Allows Sll (EEPROM) access rights to master

\ i

. Read vender ID from EEPROM
.- Read Product code from EEPROM

\J

- Node address setting (APWR)

1

\ i

Mailbox SyncManager Setting

- SMO Setting (Mailbox Output) 512byte from 0x1800

- SM1 Setting (Mailbox Input)  512byte from 0x1C00 :
\ A

. Allows Sll (EEPROM) access rights to slaves —

- ESM="Pre-Operational" state request —

EtherCAT Slave (Subordinate)

v

W 0x0920(8byte)
W 0x0928(4byte)

: System Time Offset
: System Time Delay

W 0x0910(8byte) : System Time

W 0x0500 : EEPROM Setting (0x00)

\ i

W 0x0502(6byte): EEPROM Command/Status Address

W 0x0504 (4byte) : EEPROM Address
R 0x0508(4byte) : EEPROM Data

A\ J

W 0x0010 - . Station Address

\ i

W 0x0800 - :

SMO Register (0x0001002602001800)
W 0x0808 -:

SM1 Register (0x0001002202001C00)

\J

W 0x0500 : EEPROM Setting (0x01)

y

W 0x0120 - : AL Control (0x0002)

Initialization Procedure Example "INIT State" -2

8-7




8. Operation

Servo Amplifier Status Display

2) Pre-Operational State

EtherCAT Master (Host)
v

Is ESM in "Pre-Operational" state? <

No

Yes

Parameter Setting in Object Dictionary Using Mailbox

- Sets PDO Object Index to be assigned in SM2

- RxPDO assigns 0x1702(1 object)

- Sets PDO Object Index to be assigned in SM3

- TxPDO assigns 0x1B03 (1 object)

+ Sets Cycle Synchronous Position mode for Operation

\ i

+ RxPD0259 (0x1702) Mapping
4 objects: 8 bytes (1 byte Dummy)

0x607A . Target Position
0x6060 . Operation Mode
0x6040 . Control Word

+ TxPD0O260 (0x1B03) Mapping
5 objects: 10 bytes (1 byte Dummy)

0x6064 . Position actual value
0x6077 . Torque actual value
0x6061 . Operation mode display
0x6041 . Status word

- Synchronization Setting
(DC synchronizes with DC SYNC1)

Sets object 0x1C32 — 0x1C33

+ Sets SYNCO output cycle at 500us

- Sets SYNC1 at 250ps from SYNCO =
+ FMMUO Setting (RxPDO) L:0x10000 -> P:0x1100 .
+ FMMU1 Setting (TxPDO) L:0x10000 <- P:0x1140
SYNC signals booted up? < <=
Yes No

v SM and FMMU Setting
- SM2 Setting (Process Data Output) 0x1100~8byte .
- SM3 Setting (Process Data Input) 0x1140~10byte
- FMMUQO Setting (RxPDO) L:0x10000 -> P:0x1100 »
- FMMU1 Setting (TxPDO) L:0x10000 <- P:0x1140
- ESM="Safe-Operational" state request —

<=

=

\ SYNC Signal Ou

=

1
EtherCAT Slave (Subordinate)
v

R 0x0130 - : AL Status (0x0002)

A

W 0x1C12.0=0x01
W 0x1C12.1=0x1702
W 0x1C13.0=0x01
W 0x1C13.1=0x1B03
W 0x6060.0=0x08

: SM2 RxPDO Entry

: SM2 RxPDO Assign
: SM3 TxPDO Entry

: SM3 TxPDO Assign
: Operation Mode

0x1702.0 = 0x04 : Numbert of entry
0x1702.1 =0x607A 00 20 : Target Position
0x1702.2 = 0x6060 00 08 : Operation Mode
0x1702.3 = 0x0000 00 08 : Reserved

0x1702.4 = 0x6040 00 10 : Control word
0x1B03.0 = 0x05 : Number of entry
0x1B03.1=0x6064 00 20 : Position actual value
0x1B03.2 =0x6077 00 10 : Torque actual value
0x1B03.3 =0x6061 00 08 : Operation mode display
0x1B03.4 = 0x0000 00 08 : Reserved
0x1B03.5=0x6041 00 10 : Status word

=Sz ==s==

tput Setting

Y

W 0x1C32.1=0x03:
SM2 Synchronization (synchronizes with SYNC1)
W 0x1C33.1=0x03:
SM3 Synchronization (synchronizes with SYNC1)

'

W 0x09A0:0x09A3: SYNCO Cycle Time (0x7A120)
W 0x09A4:0x09A7: SYNC1 Cycle Time (0x3D090)

'

W 0x0990:0x0997 : Start Operation (0x7A120)

W 0x0980:0x0981 : Cycle Unit Enabled (0x3D090)
R 0x0990:0x0997 : Next SYNCO System Time
R 0x0910:0x0917 : System Time

for PDO \ 4

W 0x0810 - : SM2 Register (0x0001000400801100)
W 0x0818 - : SM3 Register (0x00010000000A1140)
W 0x0600-  : FMMUO Register
W 0x0610 - : FMMU1 Register
}
W 0x0120-  :AL Control (0x0004)

Initialization Procedure Example (Pre-Operational State)
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8. Operation

Servo Amplifier Status Display

3) Safe-Operational State

EtherCAT Master (Host)
|
Y
< Is ESM in "Safe Operational" state? -
Yes No

18t Data Datagram: LRW (Addr: 0x10000) 8Byte
—|2" Data Datagram: ARMW (Addr: 0x0910)8byte
3 Data Datagram: BRD (Addr: 0x0130)2byte

1
1
Y

. ESM="Operational” state request

EtherCAT Slave (Subordinate)

v

R 0x0130 - : AL Status (0x0004)

Start accessing using logical address mode

\i

>
<=

RW 0x10000 : RxPDO, TxPDO (Data unprocessed)
W 0x0910:0x0917: System Time
R 0x0130 : AL Status (ESM Monitor)

Transfer with Synchronous Cycle (500us)

I
I
I
I
I

Y

|

W 0x0120 - : AL Control (0x0008)

Initialization Procedure Example (Safe-Operational State)

4) Operational State

EtherCAT Master (Host)

|

L
Is ESM in “Operational” state? -
No

Yes

\

Start accessing using logical address mode v

18t Data Datagram:LRW (Addr:0x10000)8Byte
2" Data Datagram: ARMW (Addr: 0x0910)8byte

3 Data Datagram:BRD (Addr:0x0130)2byte

\/

>
<=

;RXError Check (Asynchronous)

\i

+ Read RX Error Counter

<=

\

No

Is error generating

Yes |

No
<Within error detection range? >

Stop Operation

Yes |

| Sp—

= Clear Rx error counter.

>

EtherCAT Slave (Subordinate)

L

0x0130 - :AL Status (0x0008)

RW 0x10000 : RxPDO, TxPDO (Data unprocessed)
W 0x0910:0x0917: System Time
R 0x0130 : AL Status (ESM Monitor)

Transfer with Synchronous Cycle (500us)

A

R 0x0300:RX Error Counter(Port0, Port1)

Cycle Processing v

Yes
Within error detection range ?

No

Execute alarm processing

W 0x0300:Rx Error counter (Port0, Port1)

Initialization Procedure Example (Operational State)
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8. Operation Operation Sequence (Power ON)

5) Boot Strap state

| [Data transfer to servo amplifier] I

1 1
EtherCAT Master (Host) EtherCAT Slave (Subordinate)
v v
| -ESM= Request for “Boot” state | = | W 0x0120 - :AL-control (0x0003) |
I |
Is ESM in “Boot” state? < <= | R 0x0130 - :AL-status (0x0003) |
[No
Yes v Start FOE communication
Write-request A A
-Password (not used) — |Receive write-request |
» -File name (ASCII characterstrings): ‘
“P0010115%*** — "
-File name (ASCII characterstrings): Is the head character of f!le P0010115™?
“Rs2-H parameter.xml” Is the head character of file “RS2-H parameter.xml”?
No
: (Error) + Yes
! Error-request
—| Receive Error-request | <= a
T Error Code:0x8009
|
| (SUCCESS) v
: A4 Ack-request
|Rece|ve Ack-request |<::| *Packet Number :0x0
Data-request : y
-Packet Number — | Receive Data-request
File Data 1
]
: Is Checksum of Intel Hexformat correct?
|
I (Error)  No ves
|
L Error-request
Receive Error-request <=
_| q I | +Error Code:0x8000
: *Error Text: DATA CHECK SUM ERROR
: (SUCCESS) v
Y Ack-request
|Receive Ack_request | <=1 | -Packet Number:The Packet Number of Data-request to be sent the nexttime
% (Repetition processing) & (Repetition processing)
Data-request (final data) . l
-Packet Number [ |Rece|ve Data-request
File Data '

Can the state determined re-writing has no risks?

(Error)  No ‘ Yes

Error-request

- *Error Code: 0x8000
—|Rece|ve Error-request | <= | -Error Text:

(Refer to 5.10 FoE error code list )

(SUCCESS) Y
Ack -request

| Receive Ack-request | == |-Packet Number: The Packet Number of Data-request to be sent the nexttime
T
1

v (Data transfer completed)

¢ — — — — -




8. Operation Operation Sequence (Power ON)
[Writing procedure to CPU flash after data transfer]
1 1
EtherCAT Maslter (Host) EtherCAT Slavle (Subordinate)
v v
*ESM= Request for “Init” state | = | W 0x0120 - : AL-control (0x0001) |

Re-writing firmware by CPU cell flash during 7-segment
LED "SELF” flashing. Time required: for approx. 5 sec.

Re-set software

\i

\ i

Precaution:

Alarm 85 “Abnormal on encoder
initial process” is output when
connected to incremental sensor. So
Re-turn on the control power.

A

<= [ W 0x0130 -

Is ESM in “Init” state?
| No

Yes !
-ESM ="Init" state |

[Servo amplifief parameter change procedureat after data transfer]

EtherCAT Master (Host)

1
A 4

*ESM= Request for “Init” state

\

|
|
v

:AL-status (0x0001)
1

|
EtherCAT Slave (Subordinate)

A

W 0x0120~  : AL-control (0x0001)

\i

When auto save

AL_DEwill occurat after change parameter

When not auto save
Nothing occur

ESM &l Init State ? - <

Yes |NO—

\i

*ESM=[nit State

8-11

When auto save

When not auto save

Need to control power reset

Back to INITstate (3% System parameter not reflect )

\

W 0x0130~  :AL-status (0x0001)

¢ —-———




8. Operation

Operation Sequence (Power ON)

6) Boot Strap State (upload)

|
EtherCAT Master (Host)
\J

[Data transfer from servo amplifier] |

EtherCAT Slave (Subordinate)
\/

*ESM= Request for “Boot” state

W 0x0120~  :ALContorl (0x0003)

Is ESM in “Boot” state?

Yes |No

=>
« <~ | R 0x0130~  :ALStatus(0x0003)

Start FOE communication

Read Request

»| “Password (not used)
-File name (ASCII characterstrings):

“RS2-H parameter.xml’

=) |Receive read-request

Exist XML file totransfer or not ?

Receive Error Request

<+ - -

Receive Data Request

(Error)  No ! Yes
Error request
< | eror C:de:OxOOOQ
(SUCCESS) l Y
<= |Receive AckRequest

Ack Request
-Packet Number:01

Data Request
-Packet Number :0x00

J

= (Repetition processing)

1
1
1

\J

\ i

Receive Data Request

«=—= | Receive Data Request(final data)

*Packet Number :0x0n

Ack Request
*Packet NumberOxOn+1

——> |Receive Ack request
File transfer is completed

B

- — -

(Data transfer is completed)
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8. Operation Operation Sequence (Power ON)

8.5  Operation Sequence
1) Operation Sequence from Power ON to Power OFF
m Power ON — Servo ON

Control Power ; 1 Control Power ON
Supply (r, t) Lﬁ i 2sec(max)
Power ON , :
Enabling Signal i Omsec(min)
Main Circuit Power Main Circuit Power ON
Supply (R, S, T) : w i Inrush current protection time

-

Power ON signal |

i 1:S ON
Enable operation | ! 0:Servo OFF eno

(0x6040.3)

Motor Velocity

Holding brake control

(0x2100.4) | Holding brake engaged
(HBON)

Holding brake released (open)

Holding brake release delay time

: BOFFDLY: 0x2025+28msec
Dynamic brake signal

(DBON) DB engaged DB Released
Operation Enabled Motor excitation \: M o
(0x6041.2) released | otor excitation
(Motor excitation signal) \ \ .
Voltage Enable 1
(0x6041.4) ; 0 ;

Drive follows the

command value i 0: Command disable ¥
(0x6041.12) ; '

Command updates enable) - ' \
( P ) In case DB engages during servo OFF

(0x605C)

1: Command enable

The frequency of powering the servo amplifier ON/OFF must be less than 5 times/H and 30 times/day. In
addition, the intervals between Power ON/OFF must be longer than 10 minutes.
Inrush current suppression times of each servo amplifier size are as follows:

Servo amplifier size Inrush current suppression time

RS2A01# 400[ms]

RS2A03# 400[ms]

RS2A05# 900[ms]

RS2A10# 1400[ms]
RS2A15# 1400[ms]
RS2A30# 1900[ms]

RS2K/J 100[ms]
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8. Operation Operation Sequence (Power OFF)

m Servo OFF — Power OFF

Sequence in case of Servo OFF during motor rotation depends on Disable Option Code (0x605C)
setting.

Simultaneous Shut down: OmSBC(min)_: supply OFF
Main Circuit Power || : :

Supply (R, S, T) Main circuit ON Main circuit OFF
Enable operation
(0x6040.3) | 1:Servo ON \.  0:Servo OFF
Motor Velocity | Holding brake engage
; delay time
. BONDLY:0x2024 !
i Motor stoppage detection: _ | /
Holding brake control | less than 50min-t i : -
(0x2100.4) ! Holding brake released Holding brake engaged
(HBON) |
Dynamic brake signal DB Released
(DBON) oo eBRekes™ oy ] DBengaged
Operation Enabled
(0x6041.2) Motor excitation Motor excitation released
(Motor excitation signal)
Voltage Enable 1 0
(0x6041.4)

Drive follows the '
command value : .

(0x6041.12) i 1: Command enable i 0: Command disable

(Command update enables)i

In case DB engages during servo OFF
(0x605C)
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8. Operation Operation Sequence (Power OFF)

m Main Circuit OFF, Quick STOP (Emergency STOP) Sequence

1. When motor did not stop with the setting value of the holding brake engage starting time, or main circuit
voltage drop is detected

Enable operation |:
(0x6040.3) ; 1: Servo ON
Quick Stop |t
(0x6040.2) 1 1 0: Emergency STOP
Main circuit power | :
Supply (R, S, T) {  Main circuit ON N Main circuit OFF

Main circuit voltage |

cbesss 105Vdcgyp)

Main circuit charging

or
i Holding brake start engage time
= BONBGN:0x2026

Motor stoppage detection
‘less than 50min~"

Motor velocity |

Holding brake control
(0x2100.4) '

Holding brake released Holding brake engaged

DB released \ \ DB engaged

Motor excitation S Motor excitation released

(DBON)

Operation Enabled
(0x6041.2) .
(Motor excitation signal) !

(HBON) ;
Dynamic brake signal | /

Quick Stop Active \: .............................................................................................
(0x6041.5) | 1 Quick Stop Active: 0 \
Voltage Enable : Except quick stop
(0x6041.4) 1 N 0
Drive follows the : e oosomomosonoooos
command value i 1: Command enable \ / 0: Command disable

(0x6041.12)

(Command updates enable)

In the quick stop, "Drive follows the command value (Command updates enable)" becomes command invalid by release of
the quick stop signal.
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8. Operation

Operation Sequence (Power OFF)

m Main Circuit OFF, Quick STOP (Emergency STOP) Sequence

2. When motor is stopped within holding brake start engage time or before main circuit voltage drop

detection

Enable operation

Main circuit voltage | Main circuit charging

(0x6040.3) 1: Servo ON
Quick Stop
(0x6040.2) 1 ; 0: Emergency Stop
Main Circuit Power | '
Supply(R, S, T) | Main Circuit ON

Main circuit voltage drop detection level

Motor velocity

Holding brake control
(0x2100.4)
(HBON)

Holding brake
released

BONBGN: 0x2026

Motor stoppage detection: less than 50min

Dynamic brake signal

Holding brake engaged

DB engaged

(DBON)
Operation Enabled

DB released K \,

\EH\oIding brake engage delay time
; BONDLY: 0x2024

(0x6041.2) .
(Motor excitation signal)

Quick Stop Active

(0x6041.5)

Voltage Enable

Motor excitation

Quick Stop Active: 0

\—>

Motor excitation released

(0x6041.4)

1

N
N
\

Drive follows the
command value
(0x6041.12) .
(Command updates enable):

1: Command enable \

0: Command disable

In the quick stop, "Drive follows the command value (Command updates enable)" becomes command invalid by release of
the quick stop signal.
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8. Operation Operation Sequence (at Alarm Occurrence)

2) Alarm Occurrence Stop Sequence

Servo motor is stopped by dynamic brake or servo brake with alarm occurrence. To stop either with
dynamic brake or servo brake, please refer to “Movement of SB, DB at the time of Alarm detection” in
the alarm code list. (SB: Servo brake Stop, DB: Dynamic brake Stop)

The stop method can be selected with Quick Stop option code (0x605A) for alarms that can be
stopped with the servo brake. Please refer to “Alarm Display List (11-3)” for details.

m Stop Sequence with Dynamic brake at Alarm Occurrence

Error Occur 0

! 1: Alarm Status
(Monitor 0x6041.3)

Enable operation
(0x6040.3)

) 1: Servo ON

Main circuit power ——
Supply(R, S, T) |: / Main circuit ON

Motor velocity

Holding brake control

Holding brake
(0(>}<_I2I; 8?\];1) released Holding brake engaged

(DBON)
Operation Enabled

Dynamic brake signal DB released \\\A DB engaged

(0x6041.2) Motor excitation p Motor excitation released
(Motor excitation signal) :

Drive follows the 1: Command enable Y 0: Command disable
command value

(0x6041.12) .
(Command updates enable)
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8. Operation Operation Sequence (at Alarm Occurrence)

m Stop Sequence with Servo Stop (Fault Reaction code) at Alarm Occurrence

1. When a motor does not stop with the setting value of holding brake engage start time

Error Occur 0 1: Alarm status
monitor0x6041.3) | : \
Enable operation | ! i 1 Servo ON
(0x6040.3) : 5
Main circuit power ; Main circuit ON
supply (R, S, T) | :
Motor velocity = Holding brake start engage time

BONBGN:0x2026

Motor stoppage detection
‘less than 50min”*

Holding brake control

0x2100.4 i
( ()IfIBON) ) ; i Holding brake released

Holding brake engaged
i release engage
Dynam(lggroahe; signal | . DB released \ DB engaged
Operation Enabled | \ i — '
(0x6041.2) 5 i Motor excitation = Motor excitation released
(Motor excitation signal) ! :

Drive follows the ! 1: Command enable 0: Command disable

command value
(0x6041.12)
(Command updates enable)
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8. Operation

Operation Sequence (at Alarm Occurrence)

m Stop Sequence with Servo Stop (Quick Stop option code) at Alarm Occurrence

2. When a motor has stopped with the setting value of holding brake engage start time

Error Occur

(monitor0x6041.3) | |

1: Alarm status

Enable operation
(0x6040.3)

/ 1: Servo ON

Main circuit power

supply(R, S, T)

Motor velocity

Holding brake control

(0x2100.4)
(HBON)

Dynamic brake signal

(DBON)

Operation Enabled
(0x6041.2)

(Motor excitation signal)

Drive follows the
command value
(0x6041.12)

(Command updates enable):

Main circuit ON

= Holding brake start engage time

| BONBGN :0x2026

Motor stoppage detection
‘less than 50min~"

Holding brake released C Holding brake engaged

DB released

\\

Holding brake engage delay time Y :
: BONDLY: 0x2024

1: Command enable

&1

Motor excitation

\;

DB engaged

Motor excitation
released

0: Command disenable
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8. Operation

Operation Sequence (at Alarm Reset)

3) Alarm Reset Sequence

Alarm can be reset by inputting alarm reset signal from controller (with control word).

Power ON

enable signal |

Supply(R, S, T)

Main circuit power |

1: Power ON enabled

Power ON signal

(0x6041.4)

1 Main circuit power ON
7 i Inrush current protection time

Enable operation |}
(0x6040.3)

Switch On

1: Servo ON

(0x6041.1)

Alarm signal !

1: Operation preparation completed

16 msec (max)

(0x6041.3) |

Alarm reset | !

1: Alarm status

0: Alarm cancelled

(0x6040.7) |

, 1: Alarm reset
! 4msec (min)

* Power reset (Turn off power once and re-input) or encoder clear is required for the alarm reset depending on
alarm type. Refer to “Alarm Display List (11-3)” for details.
* For alarm reset (0x6040.7), reset signal shall be set 4 ms or more.
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8. Operation Operation Sequence (at Alarm Reset)

8.6  SEMI F47 Support Functions

This is a function used to limit motor output current by detecting control power sag warning when
momentary power interruptions of the control power supply (drop to AC135V - AC152V) are detected.
This is provided as a support function of “SEMI F47 Standard” required for semiconductor
manufacturing equipment.

Stoppage by alarm at the time of momentary power interruptions can be avoided and operation can
continue by combining with 0x2027: Power failure detection delay time.

1. Parameters to be set

Index Symbol Name Unit | Setting range
0x20F5 | CPETLSEL | Torque limit selection at the time of power drop - 00-01
- TLMREST | Torque limit recovery value at the time of powerreturn. | % | 0.0~500.0

2. Operation sequence
Shows the sequence from the control power drop warning detection until the power return.

Momentary Interruption

Control Power Voltage About 150V

-
-
-
-~
—_———o
-
-~
-
-

Bus Voltage

10 P Ret
Voltage Drop ms ower Return

Warning Detection —— T T ected |
Torque Limit Value orque Limet value seece

in TLSEL Torque limit recovery value
’J byTLMREST

Torque Limit Value selected
in CPETLSEL 1ms

[ Returns torque limit to a value in normal time with]

TLMREST % /ms after power return.

3. Remarks

Torque limit value at the time of control power drop warning must be less than the value in normal
operation. Torque will be limited by selected value at the time of the power drop even if the torque limit
value is larger than the value under normal operation.

Returns to torque limit value in normal operation immediately after power returns.

Momentary Interruption

Control Power Voltage \About 150V
Bus\Voltage ——_ | T m=——e___
W Power Return
Voltage Drop

Warning Detection Torque Limit Value selected
- in CPETLSEL

Torque Limit Value Torque Limit Valug selected

in TLSEL

*

This function is to limit torque under power failure and is not a function corresponding to all kinds of
load conditions or operational conditions.

Please make sure to use after the operation is confirmed with actual equipment.
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9. Adjustments

Selection of Tuning Method

9.1

1)

Servo Tuning Functions and Basic Adjustment Procedure

To operate the servo motor (and machine) using the servo amplifier, adjustments of the servo gain and its
control system is necessary. Generally, the higher setting value of the servo gain increases the machine
response. However, if the servo gain is too high, in a lower rigidity machine, vibration may result and the
machine response will not increase. The servo gain and its control system need to be appropriately adjusted
according to the operating servo motor and the mechanical system and this adjustment method is called Servo
tuning. Following is an explanation of the Servo tuning procedure:

Servo tuning functions

B Servo gain tuning procedures

Following is an explanation of the Servo tuning procedure:

2

2

Automatic Tuning

The servo amplifier estimates the Load inertia moment ratio, during real time operations, and the
amplifier automatically tunes the servo gain and filter frequency. This is the most basic tuning
method.

Automatic Tuning [JRAT Manual Setting]

The servo amplifier does not estimate the Load inertia moment ratio. Servo gain and filter frequency
are adjusted automatically corresponding to the load inertia moment ratio and the responses that are
already set. This method is used when the Load inertia moment ratio could not be estimated
correctly with auto-tuning.

Manual Tuning
Set all parameters, such as Load inertia moment ratio, servo gain, filter frequency, etc. manually.
This method is used when characteristics during auto-tuning are insufficient.

B Vibration suppressor of mechanical system

L 2

L 4

Automatic tuning of FF Vibration Suppression Frequency
This is used to obtain the vibration frequency when FF vibration suppressor control is initiated.

Automatic tuning of notch filter
This method is used for suppressing high frequency resonance caused by coupling and/or rigidity of
the mechanical system using a notch filter.

B Model following control

Model following control is a control method that ensures a higher detection response by composing a
model control system including the mechanical system in a servo amplifier to operate the actual servo
motor in order to follow the model control system.

2

2

Model following control
Use Model control system to ensure higher detection response.

Model following vibration suppressor control
Use the model control system to ensure a higher detection response by suppressing the machine
stand vibration.



9. Adjustments Selection of Tuning Method

2) Tuning method selection procedure

The selection procedure is displayed in the following chart:

Start tuning
v A 4
Tune the servo gain automatically? Tune servo gain manually?
>>(Auto-tuning) >>(Manual tuning)
Auto tuning functions How to use Manual tuning

v

Need to suppress machine resonance?
>>(Automatic tuning of notch filter )
Usage of automatic notch filter

Need to suppress machine resonance?
>>(Automatic FF vibration control frequency tuning)

A4

Need to ensure higher efficiency of tracking ability?
>>(Model following control)
Tuning for greater tracking ability

\4

Need to suppress machine stand vibration?
>>(Model following vibration control)
Tuning to suppress the machine stand vibration

\4

Need to restrain external load disturbance on the machine?
>>(Disturbance observer)
Tuning to suppress external servo motor disturbance

v Depending on the combination of these functions, use of more than two (2) methods jointly will invalidate
the procedure.
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9. Adjustments

Automatic Tuning

9.2

Automatic Tuning
Use the following parameters for Automatic tuning”

Parameter List

The following parameters are used for auto-tuning.

4 Group0 ID0O0: Tuning Mode Index: 0x2002, 0x01 [TUNMODE]
00:_AutoTun Automatic Tuning
01:_AutoTun_JRAT-Fix | Automatic Tuning [JRAT manual setting]
02: ManualTun Manual Tuning

4 Group0 ID01: Auto-Tuning Characteristic Index:0x2002, 0x02 [ATCHA
00:_Positioning1 Positioning Control 1(General)
01:_Positioning2 Positioning Control 2(High Response)
02:_Positioning3 Positioning Control 3(High Response, FFGN Manual Setting)
03:_Positioning4 Positioning Control 4(High Response, Horizontal Axis Limited)
04:_Positioning5 Positioning Control 5

— (High Response, Horizontal Axis Limited, FFGN Manual Setting)

05:_Trajectory1 Trajectory Control 1
06:_Trajectory2 Trajectory Control 2(KP, FFGN Manual Setting)

4 Group0 ID02: Auto-Tuning Response Index:0x2002, 0x03 [ATRES]

[1-30 | Automatic Tuning Response

4 Group0 ID03: Auto-Tuning Automatic Parameter Saving  Index:- [ATSAVE
00:_Auto_Saving Automatically Saves in JRAT1
01:_No_Saving Automatic Saving is Invalid

B Explanation for each parameter
Explains the details of each parameter below.

CoE
Object ID

Contents

00

0x2002, 0x01

Tuning Mode [TUNMODE]

Selection Meaning
00 ] AutoTun Automatic Tuning
& Servo amplifier estimates Load inertia moment ratio of the machine or equipment
during real time and automatically tunes the servo gain.
¢ Parameters for the servo amplifier to automatically tune vary depending on selected
auto-tuning characteristics.
& Servo amplifier estimates the Load inertia moment ratio at the time of
acceleration/deceleration. Therefore, for operations only with excessively long
acceleration/deceleration time constants or with only low torque (force) in low
velocity, this mode cannot be used.
Also, for operations with high disturbance torque (force) or with major mechanical
clearance, this mode cannot be used.
[01:_AutoTun_JRAT-Fix Automatic Tuning [JRAT Manual Setting]

Selection Meaning
01 | AutoTun_JRAT-Fix | Automatic Tuning [JRAT manual setting] |
Based on the Load inertia moment ratio (JRAT1) [Group1 1D14], which has to be
set, the servo amplifier automatically tunes to the best servo gain.
Parameters for the servo amplifier to automatically tune will vary depending on the
selected auto-tuning characteristics.

Selection Meaning :
02 | ManualTun Manual Tuning |
¢ This mode is used in order to adjust the servo gain to the machine or equipment to
ensure maximum response as well as when characteristics in auto-tuning are
insufficient.
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Automatic Tuning

ID

CoE
Object ID

Contents

01

0x2002, 0x02

Auto-Tuning Characteristic [ATCHA]

B Auto-Tuning Characteristic to fit the mechanical requirements and movements are
provided.
Parameters that can be adjusted vary depending on each auto-tuning characteristic. Set
the parameters based on the situation.

B [Positioning control (Positioning)]
Positioning control is a control method used to reach the servo motor quickly to target a
position from the present position by disregarding the trajectory between the positions.
Select this mode when positioning point by point is necessary.

B [Trajectory control (Trajectory)]
Trajectory control is a method used to move the servo motor to the target position from
the present position while considering the trajectory between the positions. Select this
mode when the Position command corresponding trajectory control is needed such as in
processing work.

Selection Meaning
[ 00 |  Positioning1 | Positioning Control 1(General)
& Select for general positioning purposes.
& Parameters shown in table 2 cannot be adjusted manually.

Selection Meaning
01 [ Positioning2 Positioning Control 2(High Response)
& Select for high response positioning.
& Parameters shown in table 2 cannot be adjusted manually.

Selection Meaning
Positioning control 3(High Response, FFGN
Manual Setting)
& Select this mode to adjust FFGN manually.
& The following parameter adjustment is made manually:
General parameters GROUP1 [Basic control parameter settings]

02 Positioning3

ID Symbol Name
05 FFGN Feed Forward Gain
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Automatic Tuning

CoE
Object ID

Contents

01

0x2002, 0x02

Auto-Tuning Characteristic [ATCHA]

Selection Meaning

Positioning control 4

(High Response, Horizontal Axis Limited)
Select this mode when the machine movement is on a horizontal axis and
receives no disturbing influence from external sources.

Positioning time may be shortened compared to “Positioning Control 2”.
Parameters shown in table 2 cannot be adjusted manually.

03 Positioning4

L X 2

Selection Meaning
Positioning control 5

04 Positioning5 (for high response, horizontal axis only,
FFGN manual setting)

& Select this mode when the machine movement is on a horizontal axis and
receives no disturbing influence from external sources or when you want to
adjust FFGN manually.

Positioning time may be shortened compared to “Positioning control 2”.
The following parameter adjustment is done manually.

General parameters GROUP1 [Basic Control Parameter Settings]

ID Symbol Name

05 FFGN Feed Forward Gain

L K 2

Selection Meaning

[ 05 | Trajectoryl | Trajectory Control 1 |

& Select this mode for single axis use. The response of each axis can be different.
& Parameters shown in table 2 cannot be adjusted manually.

Selection Meaning

Trajectory Control 2

(KP, FFGN Manual Setting)
Select this mode when you need equal responses from multiple axes, respectively.
Adjust KP, FFGN.

& The following parameter adjustment is done manually.

General parameters GROUP1 [Basic control parameter settings]

06 Trajectory2

ID Symbol Name
02 KP1 Position Loop Proportional Gain 1
05 FFGN Feed Forward Gain

02

0x2002, 0x03

Auto-Tuning Response [ATRES]

B Select this mode when Auto-tuning and Auto-tuning [JRAT manual setting] are used.
B As the setting value rises, the response increases.

Set the value suitable for equipment rigidity.
B This does not function for manual tuning.

03

Auto-Tuning Automatic Parameter Saving [ATSAVE]

B Load inertia moment ratio obtained from the result of auto-tuning is automatically
saved in parameter JRAT1 every two (2) hours.

B The value is effective when auto-tuning is used.
This does not function for [JRAT manual setting].
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2)

3)

Automatically adjusted parameters in auto-tuning

The following parameters are automatically adjusted at the time of auto-tuning. These parameters will not
reflect on motor movements by changing or overriding those values. However, some of them can be adjusted
manually depending on selected [Tuning Mode] and [Auto-Tuning Characteristic].

B General parameters Group1 [Basic control parameter settings]

ID CoE Object ID Symbol Name Notes

02 0x2005, 0x01 KP1 Position Loop Proportional Gain 1 Note 1)

05 | 0x2008, 0x01 FFGN | Feed Forward Gain ot )
ote 2)

12 0x200B, 0x01 KVP1 Velocity Loop Proportional Gain 1

13 0x200C, 0x01 TVI1 Velocity Loop Integral Time Constant 1

14 0x200D, 0x01 JRAT1 Load Inertia Moment Ratio 1 Note 3)

15 0x200E, 0x00 TRCVGN | Higher Tracking Control Velocity Compensation Gain

1A 0x2011, 0x01 TCFIL1 Torque (force) Command Filter 1

Note 1) Manual setting is available on Trajectory Control 2 (KP, FFGN Manual Setting).
Note 2) Manual setting is available on Positioning Control 3 (High Response, FFGN Manual Setting).
Manual setting is available on Positioning Control 5 (High Response, Horizontal Axis Limited,
FFGN Manual Setting).
Manual setting is available on Trajectory Control 2 (KP,FFGN Manual Setting).
Note 3) Manual is available on auto-tuning [JRAT manual setting].

Adjustable parameters during auto-tuning

The following parameters are adjustable during auto-tuning:
B General parameters Group1 [Basic control parameter settings]

ID CoE Object ID Symbol Name

00 0x2003, 0x00 PCSMT Position Command Smoothing Constant
01 0x2004, 0x00 PCFIL Position Command Filter

06 0x2008, 0x02 FFFIL Feed Forward Filter

10 0x2009, 0x00 VCFIL Velocity Command Filter

11 0x200A, 0x00 VDFIL Velocity Feedback Filter

21 0x202B, 0x00 TCFILOR | Torque (force) Command Filter Order
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B General parameters Group2 [FF vibration suppressor control/ Notch filter/ Disturbance observer settings]

ID CoE Object ID Symbol Name

00 0x2012, 0x01 SUPFRQ1 FF Vibration Suppressor Frequency 1

01 0x202C, 0x00 SUPLV FF Vibration Suppressor Level Selection
02 0x2040, 0x01 VCFIL_SET Velocity Command Filter Setting

03 0x2041, 0x01 VCGFIL_SET | Velocity Command Filter Setting

04 0x2041, 0x02 VCGFIL_TYP | Type of Velocity Filter

05 0x2041, 0x03 VCGFIL_LPF Velocity Low Pass Filter cutoff frequency *

06 0x2041, 0x04 VCGFIL_HPF | Cutoff frequency of Velocity Bypass Filter *

07 0x2041, 0x05 VCGFIL_BPFC | Center frequency of Velocity Band Pass Filter *
08 0x2041, 0x06 VCGFIL_BPFW | Band width of Velocity Band Pass Filter

09 0x2041, 0x07 VCGFIL_NCFC | Center frequency of Velocity Notch Filter *

0A 0x2041, 0x08 VCGFIL_NCFW | Band width of Velocity Notch Filter *

10 0x2040, 0x02 TCFIL_SET Torque Command Filter Setting

0x204n, 0x01 TCGFILn_SET | General Torque Command Filter Setting n **

0x204n, 0x02 TCGFILn_TYP | Type of Torque Filter

" 0x204n, 0x03 TCGFILn_LPF | Cutoff frequency of Torque Low Pass Filter n **
1;% 0x204n, 0x04 TCGFILn_HPF | Cutoff frequency of Torque High Pass Filter —n **

0x204n, 0x05 TCGFILn_BPFC | Cutoff frequency of Torque Band Pass Filter n **
*k 0x204n, 0x06 TCGFILn_BPFW | Band width of Torque Band Pass Filter n **

0x204n, 0x07 TCGFILn_NCFC | Center frequency of Torque Notch Filter n **

0x204n, 0x08 TCGFILn_NCFW | Band width of Torque Notch Filter n **

31 0x2016, 0x01 OBCHA Observer Characteristic

32 0x2016, 0x02 OBG Observer Compensation Gain

33 0x2016, 0x03 OBLPF Observer Output Low-pass Filter

34 0x2016, 0x04 OBNFIL Observer Output Notch Filter

35 0x2034, 0x01 PVLPFset (Position/Velocity) command Low Pass Filter On/Off
36 0x2034, 0x02 LPF_OFF_V '(:)Ill‘[ (;/relocity of (Position/Velocity) command Low Pass

*  Setting value is valid when filter on, setting type and values are correct.
** General torque filter has 1 to 4.

B General parameters Group4 [Gain switching control/Vibration suppressor frequency switching settings]

ID CoE Object ID Symbol Name

40 0x2012, 0x02 SUPFRQ2 | FF Vibration Suppressor Frequency 2
41 0x2013, 0x03 SUPFRQ3 | FF Vibration Suppressor Frequency 3
42 0x2013, 0x04 SUPFRQ4 | FF Vibration Suppressor Frequency 4

9-7
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B General parameters Group5 [High setting control setting]

ID CoE Object ID Symbol Name
00 0x2015, 0x01 CVFIL Command Velocity Low-pass Filter
01 0x2015, 0x02 CVTH Command Velocity Threshold

02 0x2015, 0x03 ACCCO Acceleration Compensation

03 0x2015, 0x04 DFCCO Deceleration Compensation

Unstable functions during auto-tuning

The following functions cannot be used during auto-tuning:
B General parameters Group1 [Basic control parameter setting]

ID CoE Object ID Symbol Name
04 0x2007, 0x00 TRCPGN | Higher Tracking Control Position Compensation Gain
16 0x200E, 0x00 AFBK Acceleration Feedback Gain

[Disturbance observer] cannot be used together with auto-tuning.
Render [Disturbance observer] function invalid when auto-tuning is used.

B Parameter characteristics for EtherCAT objects

ID CoE Object ID Symbol Name

- 0x2001, 0x00 bit5-4 GC Gain Switching Selection

- 0x2000, 0x00 bit1 PPCON Position Loop Proportional Control Switching Function
- 0x2000, 0x00 bit2 PCON Velocity Loop Proportional Control Switching Function

Adjustment method for auto-tuning

Auto-tuning is a function where the servo amplifier automatically tunes to the best servo gain in real time.

Procedure 1

B Estimate the load inertia ratio with the servo amplifier in real time and adjust the servo gain
automatically >> [Tuning Mode] to 00:_AutoTun Automatic Tuning]
When automatically tuned, the best servo gain based on the previous manual setting load
inertia ratio (JRAT1) >> Set [Tuning Mode] to
01:_AutoTun_JRAT-Fix Automatic Tuning [JRAT Manual Setting].

Procedure 2

B After setting [Tuning Mode] select [Auto-Tuning Characteristic] for the machine or equipment.

Procedure 3

*

*

*

B Next, boot the servo motor and adjust [Auto-Tuning Response] according to equipment rigidity.
Set [Auto-Tuning Response] at a low value initially and allow the machine to work about 10
times or more by commanding higher-rank equipment.

When response is low and the positioning setting time is slow, after machine movement, try to
improve the response and positioning times by increasing [Auto-tuning] gradually.

If increasing the response has caused the machine to develop vibration, lower the value of the

[Auto-Tuning Response] slightly.

If the machine has not developed vibration, enable the Vibration suppressor by setting the
Notch filter and /or FF Vibration suppressor frequency. Set the filter frequency to suppress
mechanical vibration by using [Automatic tuning of notch filter] and/or [Automatic tuning of FF
Vibration Suppression Frequency].

Tuning methods are the same in [01:_AutoTun_JRAT-Fix [JRAT Manual Setting].
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6) Auto-Tuning Characteristic selection flowchart

Start tuning

Set tuning mode
[ 00:_AutoTun [ Automatic Tuning |

I No

Can Automatic estimate JRAT ?

A 4
Yes Change tuning mode to
[ 01: AutoTun JRAT-Fix | Automatic Tuning [JRAT Manual Setting] |

Set JRAT1
’ |
No
A4
| Are there any problem with response or setting time ? l Yes
Yes Match the characteristics between the axes ?
v Yes
No
Use trajectory control ? il
l No Change Auto-Tuning Characteristic
Change Auto-Tuning Characteristic to [ 05: Trajectory1 | Trajectory Control 1 |
01:_Positioning2 P:.S'ﬁ%] Control 2 No l
(High Response) Are there any problem with
I No response or setting time ?
Adjust FFGN manually? Yes |,
l Yes ¥
Change Auto-Tuning Characteristic to Change Auto-'l_;_un‘mgt Chac;acttenls;lc to
Positioning Control 2 06:_ Trajectory2 éﬂecFoFréNoMn ro | Setti
02:_Positioning3 | (High Response, (KP, anual Setting)
FFGN Manual Setting) l
No + Set KP1, FFGN
le—]
Are there any problem with response or setting time ? No ¢
Yes : Are there any problem with
v No response or setting time ?
Use with horizontal axis ? Y * Ves
l Yes
Change Auto-Tuning Characteristic to |
o Positioning Control 4 Change tuning mode to
03:_Positioning4 (High RBSPOUSG,. ) [ 02: ManualTun [ Manual Tuning |
Horizontal Axis Limited) Please adjust servo gain manually.
v No
Adjust FFGN manually? -
l Yes

Change Auto-Tuning Characteristic to
Positioning Control 2

) e s (High Response,
04:_Positioning5 | 1 ontal Axis, FFGN

Manual Setting)

Y
Are there any problems with
response or setting time?

No l
—.[ Tuning complete ]:

Yes
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7) Monitoring servo gain adjustment parameters

The following parameters can be monitored with Digital Operator and Software Setup when auto-tuning is used.
Refer to [See Section 10] for use of Digital Operator.

ID CoE Object ID Symbol Name Unit
1D 0x2104, 0x05 JRAT MON | Load Inertia Moment Ratio monitor %

1E 0x2104, 0x01 KP MON Position Loop Proportional Gain monitor 1/s
1F 0x2104, 0x02 TPI MON Position Loop Integral Time Constant monitor Mss
20 0x2104, 0x03 KVP MON | Velocity Loop Proportional Gain monitor Hz
21 0x2104, 0x04 TVI MON Velocity Loop Integral Time Constant monitor ms
22 0x2104, 0x06 TCFIL MON | Torque (force) Command Filter monitor Hz
23 0x2104, 0x07 MKP MON | Model Control Gain monitor 1/s

8) Manual tuning method using auto-tuning results

Save auto-tuning results as a batch, and it can be utilized in manual tuning.
For Software Setup, use Auto-tuning >> Auto-tuning result saving.

B Saving parameters
€ General parameters Group1 [Basic control parameter settings]

ID CoE Object ID Symbol Name Unit
02 0x2005, 0x01 KP1 Position Loop Proportional Gain 1 1/s
12 0x200B, 0x01 KVP1 Velocity Loop Proportional Gain 1 Hz
13 0x200C, 0x01 TVI1 Velocity Loop Integral Time Constant 1 ms
14 0x200D, 0x01 JRAT1 Load Inertia Moment Ratio 1 %

1A 0x2011, 0x01 TCFIL1 Torque (force) Command Filter 1 Hz

€ General parameters Group3 [Model following control settings]

ID CoE Object ID Symbol Name Unit
00 0x2017, 0x01 KM1 Model Control Gain 1 1/s
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9.3

Automatic tuning of notch filter

Automatic notch filter can suppress high frequency resonance resulting from coupling and rigidity from the
device mechanism.

With short periods of operation of servo amplifier and servo motor, the mechanical resonance frequency can
be found easily.

Operation method

B Operate from Auto-tuning mode in Software Setup.

B The tuning results are saved automatically in [Group2 ID17: Center frequency of Torque (force) Notch
Filter1.

v Torque (force) command notch filter function can be used together with Auto-tuning.
v Holding torque (force) falls while auto notch filter is running. Do not use as a gravity axis.

B When resonance of the device does not stop even after using Automatic tuning of notch filter, there may
be two or more resonance points.

In this case, inquire about the resonance frequency using the system analysis function and insert Notch
filter 2, 3, 4 (Manual setting) to suppress each resonance. If resonance is still not suppressed, there is a

possibility that auto-tuning response or gain control is too high. Lower the Auto-Tuning Response or
control gain.

Setting parameters

B Torque (force) command value for notch filter tuning
Setting the Torque (force) command value to the motor at the time of Automatic tuning of notch filter:

€ General parameters Group0 [Auto-tuning settings]
ID CoE Object ID Symbol Name Unit [Setting range
10 _ ANFILTC Automatic tuning of notch filter % 110.0to 100.0
Torque (force) Command

v As the value increases so does tuning accuracy. However, machine movement will increase as well.
Please monitor it closely.

B Automatically saving parameters with Automatic tuning of notch filter
€ General parameters Group?2 [FF vibration suppressor control/Notch filter/
Disturbance observer settings]

ID CoE Object ID Symbol Name Unit [Setting range

13 0x2042, 0x03 | TCGFIL1_LpF | Cutoff frequency of Torque Low Hz | 10to 2000
Pass Filter

v The above parameter is saved automatically with Automatic tuning of notch filter
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9.4

Automatic tuning of FF Vibration Suppression Frequency

Set FF vibration suppressor frequency to suppress low frequency vibration at the tip or body of the machine.
Automatic tuning of FF Vibration suppression frequency simply enables the frequency tune in minimal motion
cycle time between the servo amplifier and the servo motor.

1) Operation method

Operate from Auto-tuning mode in Software Setup.
The tuning result is automatically saved in Group2 ID00: FF Vibration suppressor frequency 1
[SUPFREQ1].
FF vibration suppressor frequency is obtained by executing auto-tuning of vibration suppressor frequency
or by calculating vibration frequency from the mechanical vibration period at the time of positioning.

v When vibration does not stop with FF vibration suppressor frequency, there is a possibility that the gain
for control system may be too high. In this case, lower the control system gain.

v When used together with Higher Tracking Control Velocity Compensation Gain, vibration- suppressor
effect may be improved.

v FF vibration suppressor control function can be used with auto-tuning.

v Holding torque (force) falls while Automatic tuning of FF Vibration Suppression Frequency is executing.
Do not use as gravity axis.

2) Setting parameters

B Torque (force) command value of Auto-FF vibration suppressor frequency
Sets torque (force) command value to servo motor at the time of Automatic tuning of FF Vibration
Suppression Frequency execution.
€ General parameters Group0 [Auto-tuning setup]
ID CoE Object ID Symbol Name Unit | Setting range
Automatic tuning of FF Vibration
11 - ASUPTC | Suppression Frequency Friction % 10.0 to 100.0
torque (force) Compensation Value
As the value increases so does tuning accuracy. However, machine movement will increase as well. Please
monitor it closely.
B Friction torque (force) compensation amount during Automatic tuning of FF Vibration Suppression
Frequency.
Sets additional frictional torque (force) compensation amount when Automatic tuning of FF Vibration
Suppression Frequency is executed.
By setting the value close to the actual friction torque (force), the accuracy of Automatic tuning of FF
Vibration Suppression Frequency can be improved.
€ General parameters Group0 [Auto-tuning setup]
ID CoE Object ID Symbol Name Unit | Setting range
Automatic tuning of FF Vibration
12 - ASUPFC | Suppression Frequency Friction % 0.0t0 50.0
torque (force) Compensation Value
B Automatically saved parameter of Automatic tuning of FF Vibration Suppression Frequency.

@ General parameters Group?2 [FF vibration suppressor control/Notch filter/
Disturbance observer settings]

ID CoE Object ID Symbol Name Unit | Setting range

00 0x2012, 0x01 SUPFRQ1 '1:': Vibration Suppressor Frequency | . 5 to 500
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9.5 Using Manual Tuning

All gain is adjustable manually using manual tuning mode when characteristics in auto-tuning are
insufficient.
Sets the Tuning Mode to Manual tuning.

General parameters Group0 ID00: Tuning Mode Index:0x2002, Sub-Index:0x01 [TUNMOD]
[ 02: ManualTun [ Manual Tuning

1) Servo system structure and servo adjustment parameters

The servo system consists of three (3) subsystems: Position loop, Velocity loop and Current loop.
Higher response is required for internal loops. If this structure is compromised, it could result in instability,
low response, vibration or oscillation.

Position loop Velocity loop Current loop
i KVP/TVI
L e JRAT IS S
- + _ _
J\ E

Explains each servo parameter (Group 1) below

Position Command Smoothing Constant Index:0x2003, 0x00 [PCSMT]
This moving low-pass filter smoothes the position command pulse. Sets time constants.

The position command pulse will become smoother by setting this parameter when the communication
cycle is long.

Position Command Filter Index:0x2004, 0x00 [PCFIL]

When the position command resolution is low, set this parameter to suppress the ripples contained in the
position command. A larger value of this parameter will cause a greater ripple suppressing effect; however,
delay will be increased.

v When Higher Tracking Control Position Compensation Gain is set to other than 0%, this parameter is
automatically set.

Position Loop Proportional Gain Index:0x2005, 0x01 - Ox04 [KP]
Sets the response of Position control.
Set this to: KPp/sj= KVPHz/ 4211

Higher Tracking Control Position Compensation Gain Index:0x2007, 0x00 [TRCPGN]
When the tracking effect needs to be improved under high resolution of position command, increase this
parameter after adjustment of Higher Tracking Control Velocity Compensation Gain.

Feed Forward Gain Index:0x2008, 0x01 [FFGN]
The tracking effect of position command can be improved by increasing this gain. Under positioning
control, set this to approximately 30 - 40% as the standard.

v When Higher Tracking Control Position Compensation Gain is set to other than 0%, this parameter is
automatically set.

Feed Forward Filter Index:0x2008, 0x02 [FFFIL]
When position command resolution is low, set this parameter to suppress ripples.

Velocity Loop Proportional Gain Index:0x200B, 0x01 - 0x04 [KVP]

Sets the response of Velocity control. Set this parameter as high as possible within a stable operating
range that does not cause vibration or oscillation.

If JRAT is accurately set, the set value of KVP becomes the Velocity loop response zone.

Velocity Loop Integral Time Constant Index:0x200C, 0x01 - 0x04 [Tvi]
Set this to:  TVIms=1000 / (KVPHz)
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B Load inertia moment ratio Index:0x200D, 0x01 - 0x04 [JRAT]
Set this value to the calculation shown below:

Motor axis converted load inertia (J.)

JRAT= X 100%
Motor rotor inertia (Jy)

B Higher Tracking Control Velocity Compensation Gain Index:0x2007, 0x00 [TRCVGN]
Tracking effect can be improved by increasing compensation gain.
Adjust this to shorten the position setting time.
v Set the value of JRAT properly to use this function.
v Set 0% when you use [Velocity Loop Proportional Control Switching Function] during operation.
v Set at 100% to equal Q-series servo amplifier.

B Torque (force) Command Filter Index:0x2011, 0x01
When rigidity of the mechanical device is high, set this value high and the VelocitO Loop Proportional Gain
can also be set higher. When the rigidity of the mechanical device is low, set this value low and resonance
in the high frequency zone as well as abnormal sound can be suppressed. For normal usage, set this
below 1200Hz.

2) Basic manual tuning method for velocity control

B Set Velocity Loop Proportional Gain (0x200B, 0x01) (KVP1) as high as possible within the range that
allows the mechanical device to maintain stability without causing vibration or oscillation.
If vibration increases, lower the value.

B Set Velocity Loop Integral Time Constant (0x200C, 0x01) (TV1) to: TVI [ms]=1000/(KVP[HZz])
v When you cannot increase the gain because of mechanical resonance, etc., and the response is
insufficient (after using the Torque notch filter and/or FF vibration suppressor frequency to suppress
resonance) try the procedure again.

3) Basic manual tuning method for position control

B Set Velocity Loop Proportional Gain (0x200B, 0x01)(KVP1) as high as possible within the range that
allows the mechanical device to maintain stability without causing vibration or oscillation.
If vibration increases, lower the value.
Set Velocity Loop Integral Time Constant (0x200C, 0x01)(TVI1) to: TVIms=1000 / (KVPHz)
Position Loop Proportional Gain (0x2005, 0x01)(KP1) to: KP1s1= KVPH/4- 21T
In case vibration occurs, lower the value.

v When you cannot increase the gain because of mechanical resonance, etc., and the response is
insufficient (after using the Torque notch filter and/or FF vibration suppressor frequency to suppress
resonance) try the procedure again.
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9.6 Model Following Control

Model following control is a method used to obtain a higher response. Model control systems include
mechanical devices in a servo amplifier and run a servo motor in order to track the Model control system.
Select [Position control form] in [Control mode]

Select [Model following control] in [Position control selection]

ID CoE Object ID Content
Position Control Selection
Select value Content
0A 0x20F3, 0x01 01 | Model Model following control

v'Model following control cannot be used when in velocity control mode or torque (force) control mode.
v Model following control can be used with auto-tuning.
v'Model following control can be used with full-closed control.

1) Automatic tuning method for Model following control
The Model following control can be used in conjunction with the Auto-tuning.
Follow the tuning procedure shown in [Adjustment method for auto-tuning].
Model Control Gain 1 is tuned in addition to tuning the parameter at Standard position control.

B Automatically adjust parameters using Model following control auto-tuning.

€ General parameters Group1 [Basic control parameter settings]

ID CoE Object ID Symbol Name Notes
02 0x2005, 0x01 KP1 Position Loop Proportional Gain 1 Note 1)
12 0x200B, 0x01 KVP1 Velocity Loop Proportional Gain 1

13 0x200C, 0x01 TVI1 Velocity Loop Integral Time Constant 1

14 0x200D, 0x01 JRAT1 Load Inertia Moment Ratio 1 Note 2)
1A 0x2011, 0x01 TCFIL1 Torque (force) Command Filter 1

Note 1) Manual setting is available in Trajectory Control 2 [KP, FFGN manual setting]
Note 2) Manual setting is available in Automatic Tuning [JRAT Manual Setting]

€ General parameters Group3 [Model following control settings]
ID CoE Object ID Symbol Name Notes
00 0x2017, 0x01 KM1 Model Control Gain 1 Note 3)
Note 3) KP1 setting value is set in Trajectory Control 2 [KP, FFGN Manual Setting]

v Parameters automatically adjusted by the servo amplifier vary according to selected Auto-Tuning
Characteristic.
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2) Manual tuning method for Model following control

Set Velocity Loop Proportional Gain (0x2005, 0x01)(KVP1) at as high a value as possible within a stable
range that will not cause vibration or oscillation. If vibration increases, lower the value.
Set Velocity Loop Integral Time Constant (0x200C, 0x01)(TVI1) to: TVIms=1000/(KVPHz).
Set Position Loop Proportional Gain (0x2005, 0x01)(KP1) to: KP1/5=KVPHz/ 4-211.
Set Model Control Gain (0x2017, 0x01)(KM1) to: KM=KGP. If vibration increases, lower the value.
When response is low, set the value of KM to: approximately 1.1 - 1.2 times.
v When the gain cannot rise because of mechanical vibration, etc., and the response time is insufficient,

use Torque notch filter and/or FF Vibration suppressor frequency to suppress resonance and attempt it
again.

B Adjustable parameters in Model following control
In addition to the parameters in Standard position control, the following parameters are also adjustable:

€ General parameters Group3 [Model following control settings]

ID CoE Object ID Symbol Name
00 0x2017, 0x01 KM1 Model Control Gain 1
01 0x2018, 0x01 OSSFIL | Overshoot Suppressor Filter
€ Model Control Gain 1 Index:0x2017, 0x01 [KM1]

Proportional gain fro Model following control position controller. Adjust this to: KM= KP.

€ Overshoot Suppressor Filter index:0x2019, 0x01 [OSSFIL]
Set cutoff frequency of overshoot suppressor filter in Model following control.
If overshoot occurred on a position deviation, lower the setting value.
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9.7  Tuning to Suppress Vibration

1) FF vibration suppressor control

FF vibration suppressor control can be used as a method of suppressing the vibration of the
mechanical tip.

B Adjust this gain by using the same basic tuning procedures from Position control.

B When vibration rises on the machine tip during operation, use [Auto-FF vibration suppressor frequency
tuning] or calculate the vibration frequency from the vibration period and set the vibration frequency to
[FF vibration suppressor frequency (SUPFRQ1)].

@ General parameters Group?2 [FF vibration suppressor control/Notch filter/
Disturbance observer settings]
ID CoE Object ID Symbol Name Unit Setting range
00 0x2012, 0x01 SUPFRQ1 | FF Vibration Suppressor Frequency 1 Hz 5-500

v If the machine tip vibration does not stop after taking the above steps, there is a possibility the gain for the
control system could be too high. In this case, lower the Control system gain.
v Do not change the Setting value when the motor is running.

2) Model tracking vibration suppressor control

When you use the servo motor to drive tables on a machine stand, the stand itself may vibrate as a
reciprocal reactor of the motor.

When the machine stand vibrates, the vibration may cause a reaction with the Positioning stabilizing time
of the table working on the stand.

Model following vibration suppressor control suppresses this type of machine stand vibration and
improves Position stabilization time and response.

B When you use Model following vibration suppressor control, select Position control at Control Mode
Selection and Model following vibration suppressor control at Position Control Selection at System
parameters.

You can run the servo motor under the condition that the machine stand vibration is suppressed using
Model control system.

ID CoE Object ID Contents
Position Control Selection

Select value Contents
02 | Model2 [Model Following Vibration Suppress Control

0A 0x20F3, 0x01

v Do not use Auto-tuning with Model following vibration suppressor control.

v Full-closed control cannot be used with Model following vibration suppressor control.

v Model following vibration suppressor control cannot be used when in Velocity control mode or Torque
(force) control mode.
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B Adjustable parameters in Model following vibration suppressor control

€ General parameters Group3 [Model following control settings]
ID | CoE ObjectID | Symbol Name Unit | Setting range
00 | 0x2017, 0x01 KM1 Model Control Gain 1 1/s 15-315
01 0x2018, 0x01 OSSFIL | Overshoot Suppressor Filter Hz 1-4000
02 0x2019, 0x01 | ANRFRQ1 | Model Control Antiresonance Frequency 1 Hz 10.0 - 80.0
03 | 0x201A, 0x01 | RESFRQ1 | Model Control Resonance Frequency 1 Hz 10.0 - 80.0
4 Model Control Gain 1 Index:0x2017, 0x01 [KM1]
This is the proportional gain of the Model following controlling position controller and set response
for Model control system.
€ Overshoot Suppressor Filter Index:0x2018, 0x01 [OSSFIL]
This parameter is to set the cutoff frequency of the Overshoot suppressor filter in Model following
vibration suppressor control. If overshoot occurred on a position deviation, lower the setting value.
€ Model Control Antiresonance Frequency 1 Index:0x2019, 0x01 [ANRFRQ1]
This is to set the Anti-resonance frequency of the machine using Model following vibration
suppressor control.
When the value is set higher than Model Control Resonance Frequency, vibration suppressor control
will be invalid.
€ Model Control Resonance Frequency 1 Index:0x201A, 0x01 [RESFRQ1]

This is to set the Resonance frequency of the machine model using Model following vibration
suppressor control.
Vibration suppressor control will be invalid at 80.0Hz.

v Do not change the setting value when the motor is running.

B Parameter setting range for Model following vibration suppressor control
Setting ranges for the following parameters are restricted:

€ General parameters Group1 [Basic control parameter settings]

ID CoE Object ID Symbol Name Unit Setting Range
14 0x200D, 0x01 JRAT1 Load Inertia Moment Ratio 1 % 100 - 3000
1A 0x2011, 0x01 TCFIL1 Torque (force) Command Filter 1 Hz 10-600

€ General parameters Group3 [Model following control settings]

ID CoE Object ID Symbol Name Unit Setting Range
00 0x2017, 0x01 KM1 Model Control Gain1 1/s 15-315
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3) Tuning methods

First, execute Model following control auto-tuning by selecting [01:_Model following control] in [Position
Control Selection(0x20F3, 0x01)(ID07)] at System parameters and tune the machine with the best servo
gain.

Refer to Auto-tuning method in Model following control for instructions on tuning.

v When the best servo gain for the machine has been selected, ignore this step.

After completing servo gain tuning, set the Resonance frequency and Anti-resonance frequency of the
mechanical device using [02:_ Model following vibration suppressor control] in [Position Control Selection
(0x20F3, 0x01)(IDO7)] at System parameters.

When anti-resonance and resonance frequencies are already known, set the values. When these values
are unknown, these frequencies can be measured using System analysis.

v Refer to Software Setup Instruction manual M0010842 for instructions on using System analysis.

v When you measure the anti-resonance and resonance frequencies using System analysis, set the
[Frequency range selection] in the low range.

If you set the range in a high range, the ant-resonance and resonance frequencies in suppressible ranges
created by the Model following vibration suppressor control may not be measured.
1 - 125Hz for [Frequency range selection] is recommended.

v When the mass of the drive motor is smaller than the machine stand mass, the anti-resonance and
resonance frequencies may not be measured in system analysis. In this case, obtain the vibration
frequency (Model anti-resonance frequency) by calculating the machine vibration period of the vibrating
point at positioning and its reciprocal and set the model resonance frequency 1.05 - 1.2 times the
anti-resonance frequency.

Set the Velocity Loop Proportional Gain (0x200B,0x01)(KVP1) as high as possible within stable range
without causing vibration or oscillation. If vibration increases, lower the value.

Set the Velocity Loop Integral Time Constant (0x200C, 0x01)(TVI1) to: TVIms;=1000/(KVPHz).

Set the Position Loop Proportional Gain (0x2005, 0x01)(KP1) to: KPp/s)=KVPHz/4 - 21T.

Set the Model Control Gain (0x2017, 0x01)(KM1) to: KM=KP. If vibration increases, lower the value.
Set the Model Control Gain (0x2017, 0x01)(KM1) value to: 1.1 - 1.2times when the response is low.
Depending on the mechanical system, there may be two or more frequency vibrations aside from
anti-resonance and resonance frequencies that have already been set.

In this case, the vibration can be suppressed using FF vibration suppressor controls together. Set the
vibration frequency to: [Group02 ID0O : FF vibration suppressor frequency 1(0x2012, 0x01)(SUPFRQ1)]
by calculating the frequency from the vibration period.

In case you cannot increase the gain because of mechanical resonance, etc., and response is insufficient,
use Torque (force) command notch filter and FF vibration suppressor frequency to suppress the
resonance, and then try again.
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9.8

Using the Disturbance Observer Function

The servo motor speed will fluctuate when an external force is applied to the operating machine, and it may
affect the machine operation. The Disturbance Observer is a function to suppress the influence of external load
torque (force) by estimating the load torque (force) inside the servo amplifier and adding the load torque (force)
compensation to the torque (force) command. To use the Disturbance Observer, set [Group9 ID33:
Disturbance Observer Function] in [Functions Valid]. Adjust the observer related parameters in [Group2
ID30-33] and suppress or reject the disturbance.

B Parameters for using the Disturbance Observer

€ Parameter characteristics for EtherCAT objects

ID CoE Object ID Symbol Name Setting range
- 0x2000, 0x00 bit11 0oBS Disturbance observer 00, - 27

compensation Enable
€ General parameters Group2
FF vibration suppressor control/Notch filter/Disturbance observer settings]

ID CoE Object ID Symbol Name Unit Setting range
30 0x2016, 0x01 OBCHA | Observer Characteristic — 00 - 02
31 0x2016, 0x02 OBG Observer Compensation Gain % 0-100
32 0x2016, 0x03 OBLPF Observer Output Low-pass Filter Hz 1-4000
33 0x2016, 0x04 OBNFIL | Observer Output Notch Filter Hz 100 - 4000

B Explanation of the parameters using the Disturbance Observer.

Provides three observer characteristics: “00_Low for low frequency disturbance suppression”
“01_Middle for middle frequency disturbance suppression” and “02_High for high frequency
disturbance suppression” depending on the disturbance frequency to be suppressed.

® 10 - 40[Hz] [00_Low for low frequency disturbance suppression]

® 40 - 80[HZz] [01_Middle for middle frequency disturbance suppression]

® 80 - 200[Hz] [02_High for high frequency disturbance suppression]

Increase the Observer Compensation Gain gradually. (Do not set the value at the beginning.)

The higher the Observer Compensation Gain becomes, the more disturbance suppressing
characteristics will improve. However, if the gain is excessively high, oscillation may result. Use this
within a range that will not cause oscillation.

v Disturbance Observer cannot be used with Auto-tuning.

v Observer low-pass filter can be used when the encoder resolution is high or the Load inertia ratio is low.
Observer characteristics can be improved by setting the frequency high.

v Use the Observer notch filter to suppress vibration in case the resonance in high frequency zones has
changed.

v Use [02_High for High frequency disturbance suppression] when encoder resolution is above 1048576
division.
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EtherCAT Indicator

10. Digital Operator

10.1 EtherCAT Indicator

The servo amplifier has seven (7) indicators: four (4) indicators standardized by EtherCAT specifications and three

(3) indicators with characteristics particular to the R Advanced Model.
There are 3 LEDs in green and 1 LED in red for the EtherCAT indicators.

: LED (GREEN)
- LED (GREEN)
- LED (GREEN)
: LED (RED)

* IN Link/Activity indicator

* OUT Link/Activity indicator
* RUN indicator

* ERR indicator

B Names

OUT Link / Act LED
(GREEN)

Ptiae

RUN Indicator LED
................... (GREEN)

.................... Ipq l-ir1P( / /\(:t l'EE [)
(GREEN)

....................... Error Indicator LED
(RED)

EtherCAT Status LED

1) IN/OUT Link / Activity Indicator Code: IN L/A, OUT L/A

Link / Activity Indicator (Green LED) can confirm physical link state and operation status of each port with lighting /

extinguishing / blinking.
Explanation of Link / Activity Indicator state is shown below.

Link / Activity Indicator
Link Activity Link / Activity Indicator LED State
Yes No ON (light)
Yes Yes Flickering (flicker)
No - OFF (extinguish)
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10. Digital Operator EtherCAT Indicator

2) RUN Indicator Code:RUN

RUN indicator (Green LED) displays EtherCAT communication State machine status with Lighting /Extinguishing/
Flickering of the LED. Explains the RUN indicator below.

RUN Indicator explanation

RUN State ESM Explanation
Off INIT “INIT” state
Blinking PRE-OPERATIONAL “PRE-OPERATIONAL” state
Single flash SAFE-OPERATIONAL | "SAFE-OPERATIONAL” state
On OPERATIONAL “OPERATIONAL” state

“INIT” state not ready in initialization state or in
“Bootstrap” state.
(Firmware download is under operation)

INITIALISATION or

Flickering BOOTSTRAP

Please refer to ERR / RUN LED display state and flickering cycle for details of the flickering cycle.
RUN LED display state and Flickering Cycle

on !

Off :
INIT :
(INIT) off |

on !

1 200ms | 200ms
Blinking '« >t >
(PRE-OP)ﬁ g

c-

[0)

on !
1 200ms | 200ms 1000ms 200ms

Single flash i« > > >
(SAFE-OP)
off i

A

on

On !
oP)
(OP) off

on .

Flickering
(BOOT)
off :

|
i > o«

* 50ms
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10. Digital Operator

EtherCAT Indicator

3) Error Indicator

Code:ERR

Error Indicator (Red LED) displays invalid state machine (ESM) change and/or watchdog error with an ON/OFF
flickering of the LED.

Explains the Error Indicator status below.

Error Indicator Explanation

Error State State Explanation
Off No error EtherCAT operating normally
Flickering Boot error Boot error has occurred
*Transitioned to INIT state but error was set in AL status register
Blinking Invalid configuration General configuration error
*ESM commands from master became invalid caused by settings of
register and/or object
Single flash Invalid ESM change Error has been set in AL status register because ESM has changed
slave independently
*In cases of transition to Safe-Operational automatically with
synchronization error, etc.
Double flash Application Watchdog Application Watchdog timeout has occurred
timeout *SyncManager Watchdog timeout has occurred
On PDI Watchdog timeout PDI Watchdog timeout has occurred
*CPU application controller is not working

Display of “Blinking”,

PR

Single flash” and “Flickering” and display method of flickering cycle, RUN Indicator

“RUN” and Error Indicator “ERR” is shown below.

on .
Flickering
off

on ——

ERR LED display state and flickering cycle

Blinking i«
off |

Onl—

1000ms

Single flash i«
off |

on

Double flash '«

200ms 200ms

1000ms

of'fi
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10. Digital Operator Servo Amplifier Indicator

10.2 Servo Amplifier Indicator

This servo amplifier has three types of indicator characteristics for the R ADVANCED MODEL, other than
EtherCAT indicators:

* Main circuit power charge indicator : LED (RED)
* Control power supply establish indicator : LED (BLUE)
* Digital Operator indicator : 7 segment LEDx5 (RED)

The details of the Digital Operator are explained in 10.3.

1) Main Circuit Power Supply Indicator Code:CHARGE

Main Circuit Power Supply Indicator (Red LED) shows the main circuit power (R,S,T) has been input and power is

charging in the main circuit power supply smoothing capacitor.

The LED stays ON until electric discharge has completed even after the main circuit power supply has shut down.
* Make sure not to touch the servo amplifier until this LED goes OFF. Electric shock may result.

2) Control Power Supply Establish Indicator

Control Power Supply Establish Indicator (Blue LED) shows the control power supply (r,t) has been input and the
5V control power supply has been established through the switching power supply inside the amplifier.
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10. Digital Operator Diqital Operator Indicator

10.3 Digital Operator Indicator
1) Digital Operator Names and Functions
Status display, Alarm history and Monitor can be confirmed with the 5-digit, 7-segment Red LED on the upper front

of the servo amplifier.
B Names

5-digit display 7 segment  ========z==u==

!E! OO, ====auunnn Digital Operator Operation Key

B Functions of Push Button Switch
MODE Change : MODE Change is performed by MODE Key (Push Button Switch)
The switching order is as follows:

Functions Explanation Operation Method

1 [MODE] MODE Switch / Cancel MODE key ON (once): Keeps ON for more than 100ms and less than 1s,
then turns OFF.

MODE / Page Data WR key ON (once): Keeps ON for more than 100ms and less than 1s, then

2[WR] Determination turns OFF.

3 [INC] Increment value MODE key pushed long (once): ON for more than 1s causes page
increment.

4 [DEC] Decrement value WR key pushed long (once): ON for more than 1s causes page decrement.

2) Mode changes

MODE Change is performed by “MODE” operation of the Push Button Switch

Status Display Monitor display
MODE <= MODE

Test operation Alarm history display
MODE > MODE

MODE Switching Order

B Status Display MODE
Displays the establishment of control or main power supply, Servo ON, over-travel, warning and alarm
status.
Also performs Alarm Reset.
Bl Test operation MODE
JOG Operation, Auto-Tuning Result Writing and Encoder Clear can be executed.
B Alarm history display MODE
Alarm history for the previous 7 times can be checked and can clear alarm history.
B Monitor MODE
Displays the servo amplifier status such as Velocity, Velocity Command, Torque, Torque command,
Position Deviation and Servo Adjustment Gain when using auto-tuning.
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10. Digital Operator Diqital Operator Display Form

10.4 Digital Operator Display Form

Digital operator displays data becomes the following form.

HM Data of 0 to +65535

Symbol Digital operator display Range of a digit display
Plus g Position of 1 display 0-9
Plus ! E Position of 10 display 10-99
Plus o Position of 100 display 100 - 999
Plus 1B0E Position of 1000 display 1000 - 9999
Plus boorn Position of 10000 display 10000 - 99999

B Data of —9999 to +9999

Symbol Digital operator display Range of a digit display
Plus E Position of 1 display 0-9
Plus ,’ E Position of 10 display 10-99
Plus 18 8 Position of 100 display 100 - 999
Plus gggg Position of 1000 display 1000 - 9999
Minus -g8494948 Position of 10000 display 1000 - 9999

Note) Left end - expresses minus.

B Dataof 0to +41999999999

Symbol Digital operator display Range of a digit display
Plus O ,’ H ﬂ ﬂ Low position of 1 to 1000 display 0-9999
Plus =400 E Middle position of 10000 to 10000000 display | 0 - 9999
Plus -: Y g High position of 102?3%?&?30 to 10000000000 | 449

Note) Left end LED expresses low position, middle position, and high position.

B Hexadecimal data

Data Size Digital operator display Range of a digit display

1 byte BEE FF to 00

2 byte BEEBE FFFF to 0000
8 byte Low BEEBEEER FFFF to 0000(Bit31 to Bit0) display
8 byte High HEBEEH FFFF to 0000(Bit63 to Bit32) display

B Example display of decimal point data

First position of a decimal point 1’1’_7 ll_-l’ E E
Second position of a decimal point ,’ ,’_-,' ,’_-,’ E E
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10. Digital Operator

Status Display Mode

10.5 Status Display Mode

Normal Display : Servo amplifier status can be confirmed in this MODE.

1) Servo Amplifier Status Display

Marking

Servo amplifier status

- Control power supply established.

Control power supply (r, t) is established and amplifier (RDY) is ON.

-EtherCAT FSA “Switch ON Disabled” or “Ready to Switch ON”

~Main circuit power supply established.

Main power supply (R, S, T) is established, but operation preparation completion signal
is OFF.
-EtherCAT FSA “Switch ON Disabled” or “Ready to Switch ON” .

-Safe Torque Off working status.

Main Circuit Power Supply (R,S,T) is established and one or both of the Safe Torque
OFF Input 1/2 is/are OFF.
-EtherCAT FSA “Switch ON Disabled” “Ready to Switch ON” or “Switch ON”

-Lights as I NN ” this order.

-Operation preparation completion signal established.
Main power supply (R, S, T) is established and operation preparation completion
signal is ON.

-EtherCAT FSA “Switch ON Disabled” “Ready to Switch ON” or “Switch ON”

-Servo is ON.
Shows "8” shape continuously
-EtherCAT FSA “Operation Enabled”

oxE 4 %

LoAd

- The state firmware is re-writing.

Shows the state that flash ROM of amplifier CPU is being re-written by firmware
downloaded by EtherCAT FoE (bootstrap mode)

(Do not turn off the control power supply.)

2) Forward/Inverse Limit, Emergency Stop Display

Marking

Servo amplifier status

R

-Forward direction limit status
Command input of forward direction is disabled by forward direction limit switch input

-Inverse direction limit status
Command input of inverse direction is disabled by inverse direction limit switch input

-Emergency Stop status
Motor is under STOP status by inputting Quick Stop, Shut Down or Emergency Stop

*Quick Step Active status
Under Quick Stop Active status (Quick Stop Code: 5 - 7only) after motor stops as a
result of inputting Quick Stop or Emergency Stop function (Generic input).
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10. Digital Operator

Status Display Mode

3) Display of linear motor magnetic pole position detecting status
Marking Servo amplifier status
-Magnetic pole position not detected state (flashing)

¥ Linear motor CS-position setting is needed when hall sensor is not used for detecting
= magnetic pole.

L The display changes from flashing to lighting showing operation preparation

competed, after magnetic pole position detection completed via CS-position setting.
Q:l) -Magnetic pole position not detected state (CS-position setting being performed)

Shows magnetic pole position not detected during CS-position setting.

@

-Magnetic pole position detection completed state (CS-position setting being performed)
Shows the state magnetic pole position detection completed during CS-position setting.

4)

Status Display of Battery Warning, Regenerative Overload Warning,
and Overload Warning

Marking

Servo amplifier status

-Battery Warning status.
Replace battery.

-Regenerative overload Warning status.
If operation is kept on, alarm may be issued.

+Overload Warning status
If operation is kept on, alarm may be issued.
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10. Digital Operator

Alarm Display

5) Alarm Display

Alarm number can be confirmed at the time of alarm occurrence.

Marking

Servo amplifier status

1

occurring.

Displays Alarm Code with “2 digits” following “AL.” and Status Code at the time of
ﬁ ‘F § Xt ﬁ alarm occurrence with “1 digit” after the alarm code.
L. 5 L

Please take a measure according to the contents of "Maintenance" when alarm

Status code of servo amplifier at the time of alarm

Alarm Code

Alarm status

Status code list of servo amplifier when alarm occurs

Status Display ALMSTSO Status Display ALMSTSO
Servo ON 1
Power OFF 0x00 (Reprocessing the electric current detector) 0x07
Power ON 1 0x01 Servo ON 2 0x08
(electric current detector during setting) (command reception allowed)
Power ON 2(main circuit charging) 0x02 magnetic pole position detected (Reserved) 0x09
L Emergency stop 1
Power ON 3(main circuit charged) 0x03 (Forced Stop status) 0x0A
Servo ready 0x04 Emergency stop 2 (CNOTRDY) 0x0B
Prepared for magnetic pole position detection 0x05 Reserved 0x0C-0x0E
Power ON 4 0x06 Initial Operation 0x0F

6) How to Reset Alarm When Alarm Occurring

Alarm can be reset with the Digital Operator, except for alarms necessary for re-input of power.

Displayed
Process character, l\goggtﬁiy How to operate
number, code P
3 3 ﬁ Twice ON . o
1 ﬁ l'_ ’l ﬁ [WR] Make the state(Status Display) where the alarm No. is displayed.

2 ALr-SE

Twice ON Changes to the left display.

[WR] Alarm will be cleared by pushing “WR” twice again.

3 L

- Display changes as the left for 2 seconds.

When the cause of alarm is removed, the state of servo amplifier
is displayed.

- ALrSE

Once ON When pushing “MODE” once in the status of Process 2, it will be
[MODE] cancelled and revert to Process 1.
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10. Digital Operator

Trial Run Mode

10.6 Trial Run Mode

1) Velocity-controlled JOG Operation

Displayed MODE Ke
Process character, o erationy How to operate
number, code P
1 H Iy # Once ON Push MODE key until it show display on the left.
d oo [MODE] Display changes and right end LED blinks.
More than 1sec
2 Fl’ D’ E ﬁ ON Push MODE key more than 1 sec to show display on the left.
[INC]
] ~ Twice ON . “ » .
3 oo [WR] Displays “JOG” mode by pushing WR key once.
4 EH% Twice ON Shows a shape of “8” by pushing WR key once and powers
[WR] on the servo motor.
5 EH% On long push | Rotates in CCW direction with one long push of MODE key.
[INC] Default value 50min~"  Note 1
6 u’ o E ?I\r/llt(:;DoE']\l Returns to Process 3 by pushing MODE key once.
7 ;)* * E’ x Once ON Ends Process by pushing MODE key once and shows
L. E’ L" [MODE] display on the left.

For stopping during operation, please push the MODE button.

MODE is pushed in Process 2.

H l'_ H *; Changes to the left display and displays alarm history.
MODE is pushed in Process 3.
¥
I.'[ d H H Changes to the left display and returns to Process 2.
MODE is pushed in Process 4.
Ll’ ou Changes to the left display and returns to Process 3.
Mode is pushed again.
ﬁ;ﬁ’*ff* C let dch to the left displ
L d Ll ompletes and changes to the left display.
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10. Digital Operator

Trial Run Mode

2) Encoder Clear

Displayed
Process character, '\éoggtﬁiy How to operate
number, code P
1 I ﬁ Once ON Push MODE key until it shows display the left.
Fl’ D’ Ll [MODE] Display changes and right end LED blinks.
- 33(" More than 1sec
2 H d oo ON Push MODE key more than 1 sec to display "Ad 01" on left.
[INC]
3 ERL! Twice ON | b plays “EnCLr” mode by pushing WR k
L L r [WR] isplays “EnCLr” mode by pushing ey.
4 Twice ON Display changes to that on the left and executes Encoder
A A ) [WR] Clear by pushing WR key.
5 E ri !’_' l'_ r Displays image on left “EnCLr” after normal completion
3% Once ON
T i
6 H E/ o [MODE] Returns to Process 2 by pushing MODE key.
* 0
) ] nce ON . . .
7 H L H { [MODE] Displays Alarm History mode by pushing MODE key.

3) Automatic Tuning Result Writing

Displayed
Process character, '\éoggtﬁiy How to operate
number, code P
1 1 ‘,’3’(’ ONCE ON Push MODE key until it shows display on the left.
H E’ Lo [MODE] Display changes and right end LED blinks.
MORE THAN
2 Ad O ? 1SEC ON Push MODE key more than 1 sec to display "Ad 02"on left.
H [INC]
TWICE ON . p » ;
3 EFur5l [WR] Displays “turSL” mode by pushing WR key.
4 TWICE ON Display changes to that on the left and executes Automatic
RN TN [WR] Tuning Result Writing by pushing WR key.
5 Eur-5L Displays image on left “turSL” after normal completion
3 ONCE ON .
6 H d H E’ [MODE] Returns to Process 2 by pushing MODE key.
X ONCE ON . . .
7 H L ’l [MODE] Displays Alarm History mode by pushing MODE key.
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10. Digital Operator

Alarm History Mode

10.7 Alarm History Mode
1) Alarm History Display Mode

Displayed
Process character, l\goggtﬁiy How to operate
number, code P
1 ) ‘):(” Once ON Push MODE key until it shows display on the left.
H L H ] [MODE] Display changes and right end LED blinks.
More than 1sec | Displays an Alarm History number that requests to be
2 ‘q 'L H ? ON checked.
[INC] Previous 7 alarms can be checked.
3 Fl’ I} H 5 1 Twice ON Displays the previous 3 alarms from the current by pushing
L. . [WR] WR key.
4 P P Twice ON Displays elapsed time until alarm occurrence by pushing WR
- | H Ll E’ [WR] key. The lower digit
5 Iy One long push | Displays elapsed time until alarm occurrence by one long
o [N [INC] push of MODE key. The middle digit
6 o r One long Displays elapsed time until ala!'m occurrence by one long
= o push [INC] push of MODE key. The upper digit
7 H ,'_ H 5 ﬂ O['\r;lcoeDOEl]\l Returns to Process 3 by pushing MODE key once.
Once ON
)
8 ’q L H ;3} [MODE] Returns to Process 3.
Once ON . .
9 o L—, [MODE] Changes to the next monitor display mode.
2) Clear Alarm History
Displayed
Process character, Moosgtﬁiy How to operate
number, code P
1 Fl’ ) H ) Once ON Displays Clear mode after Alarm History number 7 has been
L L [MODE] checked by MODE key.
2 3 3% Twice ON Clears preparations screen (as shown on the left) will be
r E’ '.'I’ [WR] displayed by pushing WR key until the display changes.
3 Twice ON Displays as shown on the left by pushing WR key until the
Iouao. [WR] display changes, and executes Alarm History Clear.
4 ' 33(; ) Returns to History Selection Screen automatically after
H L H { normal completion.
5 ) Padl Once ON Pushing MODE key in Process 3 cancels the corresponding
H L H L L [MODE] operation and returns to Process 1.
Once ON . .
7 o b [MODE] Changes to the next monitor display mode.
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10. Digital Operator

Monitor Display Mode

10.8 Monitor Display Mode

Displayed
Process character, %ODE Key How to operate
number, code peration
1 b n %’ Once ON Press MODE key.until you see the display on the left, then you
0 NN [MODE] can change the display. _
The right end of the LED blinks after the change.
pe3 More than
2 ob 0§ 1sec ON Displays ID that requests monitoring.
[INC]
3 ,’_.,’ 3 TV\E'VCVeR]ON Displays set data and status.
4 b 'y ﬁ Twice ON Displays as on the left. Repeat from Process 3 when another
o o [WR] parameter setting is following.
5 _: ?SSDOE']\I Changes to the next status display mode.
- igrnr Displays as on the left in Process 3 for reserved parameters that cannot be shown.
Note) Decrements with 2" long push “DEC”.
1) Monitor function

ID Symbol Name Unit
00 STATUS Servo amplifier status monitor -
01 WARNING1 Warning status 1 monitor -
02 WARNING2 Warning status 2 monitor -

General CONTS8 - 1 monitor
03 CONT&-1 (Bit without input allocation is indefinite.) )

General OUT8 - 1 monitor
04 ouTa-1 (Bit without input allocation is indefinite.) ]
05 INC-E MON Incremental encoder signal monitor -
06 VMON Velocity monitor (CCW: +, CW: -Display) min-’!
07 VCMON Velocity command monitor (CCW: +, CW: -Display) min-’!
08 TMON Torque monitor (Thrust monitor) %
09 TCMON Torque command monitor (Thrust command monitor) %
0A PMON Position deviation monitor Pulse
0D APMON Actual position monitor lower data (0 at time of power input) Pulse
OF EX-APMON_H External actual Monitor lower data (0 at time of power input) Pulse
11 CPMON L Command position monitor lower data Pulse
13 FMON1 Position command pulse frequency monitor Pulse
14 CSuU U-phase electric angle monitor deg
17 ABSPS L Absolute encoder PS data lower data Pulse
1A RegP Regenerative resistor operation percentage monitor %
1B TRMS Effective torque monitor (Effective thrust monitor) %
1c ETRMS Effective torque monitor: Estimated value %

(Effective thrust monitor):Estimated value)

1D JRAT MON Load Inertia Moment Ratio monitor(Load to weight ratio monitor) %
1E KP MON Position Loop Proportional Gain monitor 1/s
1F TPI MON Position Loop Integral Time Constant monitor ms
20 KVP MON Velocity Loop Proportional Gain monitor Hz
21 TVI MON Velocity Loop Integral Time Constant monitor ms
22 TCFIL MON Torque (force) Command Filter monitor Hz
23 MKP MON Model Control Gain 1 1/s

Load Torque monitor: Estimate value
24 MTLMON -EST (Load thrust monitor: Estimate value) %
25 OPE-TIM Amplifier operation time x2 hour
26 ACC MON Acceleration Monitor rad/s®

OB,OC,OE,12(;,:3,3153,16,18,19, Reserved )
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10. Digital Operator

Monitor Display Mode

2) Monitor Details
ID Contents
m Servo amplifier status code [STATUS]
Code Status
00 Power OFF status (P-OFF)
02 Power ON status (P-ON)
04 Servo ready status (S-RDY)
08 Servo ON status (S-ON)
00 0A Emergency stop status (EMR)
10 Alarm status and power OFF (ALARM_P-OFF)
12 Alarm status and power ON (ALARM_P-ON)
1A Alarm status and emergency stop status (ALARM_EMR)
22 Gate off and power-on state (GATE OFF_P-ON)
m Warning status 1 [WARNING1]
Displays warning status. Displays warning status under“1”or “ON”
Bit 3 1 0
01 Function Regenerative load Overload - Temperature. .|nS|de
the amplifier
Bit 7 6 5 4
Function | Excessive deviation - Velocity controlled Torque controlled
m Warning status 2 [WARNING2]
Displays warning status. Valid when“1”or*“ON”.
Bit 3 2 1 0
. Inverse rotation limit Forward rotation Main circuit power
02 Function limit ) being charged
Bit 7 6 5 4
Function Detec’;ing a power Low battery voltage Maximu.m.position Minimum position
ailure limit limit
m General monitor [CONTMON]
Displays General status. “1” shows input the state of photo coupler-on.
03 Bit 3 2 1 0
Function CONT4 CONT3 CONT2 CONT1
Bit 7 6 5 4
Function SAFETOFF2 SAFETOFF1 CONT6 CONT5
m General OUT3 - 1 monitor [OUTMON]
Displays generic output terminal status. 0 = Output Transistor ON
04 Bit 7-3 2 1 0
Function Reserved Reserved ouT2 OuUT1
m Encoder signal monitor [INC-E MON]
Displays incremental encoder signal status. 1 shows an incoming signal level “H” state.
Bit 3 2 1 0
Function Reserved Motor encoder Motor enqoder Motor encpder
05 ZERO (Z) phase signal B phase signal A phase signal
Bit 7 6 5 4
Function Reserved External encodgr External en_coder External en.coder
ZERO (Z) phase signal B phase signal A phase signal
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10. Digital Operator Monitor Display Mode

Refer to the following charts for the display format of ID01 - 05 as Software Setup and Digital Operator
have different indicators:

Bl Display of the Digital operator

Bit 716 |5 | 4|3 [2]1]o0

ON ) () () () (

ofFf |) () () () ]
- LED4 LED3 LED2 LED1

N T

Digital operator at the front of the servo amplifier

ID Contents
m Velocity monitor [VMON]
Displays the rotation speed of the servo motor.
06 Display range Unit
- 9999 - 9999 min-"’
m Velocity command monitor [VCMON]
Displays the velocity command value.
07 Display range Unit
- 9999 - 9999 min-"’
m Torque (force) monitor [TMON]
Displays the output torque.
08 Display range Unit
-499.9 - 499.9 %
m Torque (force) command monitor [TCMON]
Displays the torque command value.
09 Display range Unit
-499.9 - 499.9 %
m Position deviation monitor [PMON]
Displays deviation between the command position and actual position.
0A Display range Unit
- 2147483648 - 2147483647 Pulse
m Actual position monitor(Motor) [APMON]
Displays the current position of the encoder motor
(assuming that the position at the time the control power was turned ON is the original mode).
If the current position exceeds the displayed range, the maximum reverse polarity value will be
0D displayed
played.
Data range Display range Unit
Bit31 - Bit0 H.FFFF - L.0000 Pulse
m External position monitor (external encoder) [EX-APMON]
Displays external encoder present position referring the position at control power-on as the origin.
When present position exceeds display range, the value becomes maximum reverse polarity value due
OF to free-run counter.
Data range Display range Unit
Bit31 to Bit0 H.FFFF to L.0000 Pulse
* This ID cannot be used in linear motor.
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10. Digital Operator

Monitor Display Mode

ID Contents
m Command position monitor [CPMON]
Displays the current position of the pulse command
(assuming that the position at the time the control power was turned ON is the original mode).
If the current position exceeds the displayed range, the maximum reverse polarity value will be
" displayed
played.
Data range Display range Unit
Bit31 - Bit0 H.FFFF - L.0000 Pulse
m Position command pulse frequency monitor [FMON1]
Displays the input command pulse frequency.
13 Data range Display range Unit
Bit31 to Bit0 H.FFFF to L.0000 kpulse
m U-phase electric angle monitor [CSU]
14 Display range Unit
0-359 deg
Displays U-phase electric angle. Always displayed excluding encoder errors.
m Absolute encoder PS data [ABSPS]
Displays position data of absolute encoder.
17 Display range Display range Unit
Bit31 - Bit0 H.FFFF - L.0000 Pulse
In Digital Operator display form, it is displayed in ID17 as hexadecimal (32 bit data).
* This ID cannot be used in linear motor.
m Regenerative resistor operation percentage [RegP]
Displays run rate of regenerative resistance.
1A Display range Unit
0.00-99.9 %
mEffective torque (force) monitor [TRMS]
Displays effective torque. Depending on the operation pattern, it may take some hours to
become stable.
1B Display range Unit
0-499 %
Use the following formula to convert the value to “Motor usage rate monitor value” displayed in RS1
amplifier.
Motor usage rate monitor[%] = (Effective Torque Monitor display value [%] / 100)?x100
m Effective torque (force) monitor (Estimated value) [ETRMS]
Estimates the approximate value of effective torque from short operation.
This can be confirmed shortly if the same operation pattern is repeated.
1c Display range Unit
0-499 %
Use the following formula to convert the value to “Motor usage rate monitor value” displayed in RS1
amplifier.
Motor usage rate monitor [%] = (Effective Torque Monitor display value [%]/ 100)2x100
m Displays actual Load Inertia Moment Ratio. [JRAT MON]
1D Displays actual Load Inertia Moment Ratio.
Value can be confirmed when changing gain and at Auto-tuning function.
m Position Loop Proportional Gain monitor [KP MON]
1E Displays actual Position Loop Proportional Gain.
Value can be confirmed when changing gain and at Auto-tuning function.
m Position Loop Integral Time Constant monitor [TPI MON]
1F Displays actual Position Loop Integral Time Constant value.
Value can be confirmed when changing the gain function.
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10. Digital Operator Monitor Display Mode

ID

Contents

20

m Velocity Loop Proportional Gain monitor [KVP MON]
Displays actual Velocity Loop Proportional Gain.
Value can be confirmed when changing gain and at Auto-tuning function.

21

m Velocity Loop Integral Time Constant monitor [TVI MON]
Displays actual Velocity Loop Integral Time Constant.
Value can be confirmed when changing gain and at Auto-tuning function.

22

m Torque Command Filter monitor [TCFIL MON]
Displays actual Torque Command Filter.
Value can be confirmed when changing gain and at Auto-tuning function.

23

m Model Control Gain 1 monitor [KM1 MON]
Displays actual Model Control Gain.
Value can be confirmed when changing gain and at Auto-tuning function.

24

m Load Torque(Thrust) monitor (Estimate value) [MTLMON-EST]

Displays estimated value of load torque.
Display range Unit
-499.9 - 499.9 %

25

m Amplifier operation time [OPE-TIM]
Counted during period control power is being turned ON. The time is displayed value x 2 hours.
Unit
x2 hour

26

m Acceleration Monitor [ACCMON]
Indicates acceleration of servo motor. Shown with hexadecimal.
Display range Unit
H.FFFF L.FFFF to H.0000 L.0000 rad/s?
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10. Digital Operator Analog monitor / Fixed Monitor Display

10.9 Analog monitor

Respective signals and internal state of servo amplifier can be monitored using an exclusive monitoring box and
cable.
Refer to “Optional Goods” (Chapter 15) for the details of the monitor box and cable.

B Selection of Output signal
Output signals to be used can be selected and changed from the following parameters:

Digital monitor Not available Not available
. ) . . General Parameter

Analog monitor 1[MON1] 0x2023, 0x01:Analog monitor output 1Selection GroupA ID11
. ) . . General Parameter

Analog monitor 2[MON2] 0x2023, 0x02:Analog monitor output 2 Selection GroupA ID12

10.10 Fixed Monitor Display

The display shows monitoring value in a second after powering up.
It also shows monitored values set at setup software [Group9 ID20: Monitor Display Selection [MONDISP]] in
status display mode. Perform setting by referring to section 10.8, Monitor display mode, 1) monitor list.

“Monitor” to be displayed is the same as parameter ID in monitor display mode, but in the setting value “00
STATUS servo amplifier status monitor”, the display will be different from the code display in the monitor mode and
will show the amplifier status in the status display mode (- or =).

In the state of alarm occurring, requiring safety function input, requiring motor magnetic pole detection or detecting
the poles, the monitor display prioritize these status over the fixed display.

In case of setting “Group9 ID20: Monitor Display Selection [MONDISP]” from SETUP software with the digital
operator in “Status mode”, either reboot the hardware or push “MODE” button on the digital operator to show
“Status mode” again.
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11. Maintenance Trouble shooting

11.1  Trouble shooting

When troubles occur without any alarm displayed, check and take corrective actions for them referring to the
description below. When alarm occurs take corrective measures referring to “Trouble Shooting When Alarm
Occurs”.

B “=" does not blink in 7-segment LED even if main power is ON.

Investigation Assumed causes and corrective actions

B If voltage is low, check the power supply.

B Check that wires and screws are fastened properly.
B Internal power circuit of servo amplifier is defective,
so replace the servo amplifier.

B Stop the input of Over-travel.

B Stop the input of Emergency Stop.

B Check of “Functions enabling condition settings”
|

Turn on /HWGOFF1 and /HWGOFF2 inputs

Check the voltage at the power input terminal.

Red "CHARGE" LED goes out.

Over-travel status.
Emergency Stop status.

Safe Torque (force) Off working status.

B 7-segment LED displays a rotating character “8” (Servo ON status), but motor does not rotate.

Investigation Assumed causes and corrective actions
Check the command is inputted or not by a
digital operator's monitor.
Page07: Velocity command monitor (VCMON)
Page09: Torque (force) command monitor B If the value of a monitor is zero, input a command.
(TCMON)
Page13: Position command pulse
frequency monitor (FMON1)

B Check that the power line of a servo motor is
connected.

B Since torque (force) restrictions are inputted, a
servo motor cannot output the torque (force) beyond the
load torque (force).

B Check of “Functions enabling condition settings”

Check the servo motor is locked or not.

Check if torque (force) limit is input.

Enter deviation clear to check if process is B Stop the input of deviation clear.

continued. B Check of “Functions enabling condition settings”
Enter encoder clear to check if process is B Stop the