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Preface

First of all, thank you for using the servo drive with the built-in EtherCAT fieldbus function of

ISMC!

ISMC servo supports two kinds of communication methods: CANopen and EtherCAT, and
each servo drive can only support CANopen or EtherCAT. This manual only describes the
functional applications related to EtherCAT for servo drives with EtherCAT communication.
For other general functions, please refer to the Servo drive User Manual. After reading the
manual, if you still have any questions about using EtherCAT, please consult our company's

technical personnel for assistance.

Our company reserves the right to continuously improve our products without prior notice.

When opening the box, please carefully confirm:

Confirm project illustrate

Does the ordered model | Please determine the drive model based on the drive

match the arrival? nameplate.

Are the product accessories | Please check the entire machine and confirm if the
complete? drive terminals and connectors are complete (it is
recommended to purchase cables recommended by

the manufacturer).

Is there any damage of the | Please confirm if the product has been damaged

product? during transportation.

If there are any issues with any of the above, please contact your supplier or our

company for solution.
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A Product Electrical Safety Usage Specification:

Dear user, hello! Before assembling and debugging the ISMC servo drive
product, please carefully read the following safety usage specifications for
servo drive products. Improper use of this product may cause personal injury
or equipment damage. Be sure to strictly follow the relevant instructions and

requirements.

1. Before powering on the equipment, please ensure that all system
components of the equipment are grounded and ensure electrical safety through
low impedance grounding (according to EN/IEC 618005-1 standard, protection
level 1). At the same time, the motor should be connected to the protective
ground through an independent grounding conductor, and the specification of
the grounding conductor should not be lower than that of the motor power

cable.

2. Only qualified technical personnel can carry out the installation, operation,
maintenance, and repair procedures of this product. These qualified personnel
must have received sufficient technical training and possess sufficient knowledge
to predict and identify potential hazards that may arise when using products,
modifying settings, and operating the mechanical, electrical, and electronic

components of the entire machine system. Emergency stop switches must be
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installed to ensure unpredictable operations that may cause personal injury or

property damage.

3. This product contains components that are sensitive to static electricity.
Improper placement can damage these components. Please avoid contact with
high insulation materials (such as artificial fibers, plastic films, etc.) and place
them on conductive surfaces. Before operation, operators must use an

electrostatic wristband to release any potential static electricity.

4. To avoid serious personal injury or product damage during operation, please
add a protective cover during product debugging and close all cabinet doors

during equipment debugging.

5. This manual uses the following identification terms to further explain the
precautions to be followed in preventing personal injury and equipment damage.
Distinguish the harm and degree of damage caused by misoperation by
identifying terminology. The content is all important content related to safety,

please be sure to comply with:
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A

Danger signs

Before powering on, please carefully read the product manual to
ensure that the maximum power supply voltage does not exceed
the voltage range specified in the product specifications. The actual
maximum current used should not exceed the maximum peak
current specified in the product.

Before powering on, check the wiring to avoid any short circuits
or abnormal connections between U\VA\W\PE\DC+\DC-,
otherwise the drive may be burned or even sparks may occur,
causing personal injury or death.

It is necessary to avoid reverse connection of DC+\DC-,
otherwise the drive may be burned or even sparks may occur,
causing personal injury or death.

To avoid the harm of electric arcs and other hazards to
personnel and electrical contacts, it is prohibited to plug and
unplug all servo connector cables while the servo is powered
on.

Before wiring, inspection, maintenance and other operations,
please make sure to cut off all power supply, confirm that the servo
indicator light is off, and that the DC side voltage input is 0 volts,
otherwise it may cause damage to the drive or the risk of electric

shock to personnel.

Warning signs

In order to dissipate heat, a certain distance should be maintained
between the drives as required, and the operating environment
should comply with the product environmental standards. In
addition, secondary heat dissipation plates should be added
according to the actual situation.

USB does not support hot swapping, otherwise there may be a
voltage difference between the drive and the PC, which can
cause damage to the drive or the PC, and it must be powered
off before plugging and unplugging.

Please avoid using external power supply for encoder 5V unless

Technical forum: https://en.ismc.cn/é2eforums



https://en.ismc.cn/e2eforums

ISMC Servo Drive EtherCAT Application Manual Directory

necessary. In case of special circumstances, external 5V power
supply should be used. It is necessary to ensure that the 5V
reference ground is shared with the ground (i.e. to avoid
voltage difference), otherwise there is a risk of damaging the
drive.

® \When controlling the power supply of the switch to power on
or off the drive, it is hecessary to do so on the AC input side of
the switch power supply to avoid the instantaneous peak
voltage generated during switch operation, which may cause
overvoltage damage to the drive.

® Products with STO function, please ensure that the safety torque
cut-off function is effective before powering on and running.

® Ensure the drive working altitude does not exceed 1000m.

® To prevent the motor from being in an energy feeding state, which
may cause overvoltage on the bus and damage the drive hardware,
a braking module should be added according to the actual working
conditions.

® Before powering on and debugging, please ensure that all safety

measures have followed the installation steps in this manual.

Anti static Peugeot
“\ ® This product is only suitable for standard ESD operating
environments. Please ensure that there are no abnormal static
power sources in the operating environment;
® \When operating with bare hands, operators must use an
electrostatic wristband to release potential static electricity,
wear anti-static gloves, and then come into contact with servo
drive products for installation operations, avoiding contact with
board components.
® Please avoid contact with high insulation materials (such as artificial
fibers, plastic films, etc.) and place them on the surface of

conductive materials during installation.
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Grounding sign
® The heat dissipation plate, shell, and other system shielding ground
of the product must be reliably connected to the ground, otherwise

it may cause equipment abnormalities, damage, or other

unpredictable dangers.
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Version change record

Date Revised version Changes

Oct 2018 V1.0 First edition release

April 2019 V1.1 Change of Homing method description

Oct 2019 V1.2 Some parameters and case additions

April 2020 V1.3 Update product images, fault descriptions, and
homing related instructions

April 2022 V14 Update 60FE Function Description

July 2022 V15 Revise product electrical safety usage specifications

Feb 2023 V1.6 Add explanation for collision homing function
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Hardware Configuation

Chapter 1 Hardware Configuration

1.1 Interface Definition

The EtherCAT communication interface of the ISMC servo drive is standard RJ45

interface, as shown in the front schematic diagram. The Sapphire series J1 terminal is the

wiring terminal of EtherCAT, with the upper (IN) input and lower (OUT) output; The Diamond

series J3 and J4 terminals are EtherCAT interfaces, J3 (IN) and J4 (OUT).

Figure 1-1-1 Sapphire
Series servo drive EtherCAT

Interface Appearance

Technical forum: https://en.ismc.cn/e2eforums

Pin numbe Signal Abbre Signal
name viation | direction
1 Sending TX+ output
data+
2 Sending TX- output
data-
3 Receiving RX+ input
data+
4.5 - NC+ -
6 Receiving RX- input
data-
7.8 - NC -
housing protective FG -
earthing

1

*NC means not used

Chart 1-1-1 Saphhire Series Pin Introduction
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Figure 1-1-2 Diamond Series

EtherCAT Interface Appearance

Introduction

Pin Signal Abbrevi Signal
number name ation direction
1 Sending data+ TX+ output
2 Sending data- TX- output
3 Receiving RX+ input
data+
6 Receiving RX- input
data-
housing protective FG -
earthing
Chart 1-1-2 Diamond Series Pin
2
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1.2 Drive wiring

The EtherCAT network usually consists of a master station (IPC or CNC) and multiple
slave stations (servo drives or bus extension IO, etc.). Each EtherCAT slave station has two
interfaces, which are cascaded in the EtherCAT network. The wiring diagram is shown in

Figure 1-2.

BECKHOFF
(8010

[ I3
W e
[

EtherCAT

e
ON1 2345678910

Figure 1-2 EtherCAT Communication Wiring Diagram

3
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Chapter 2 Software Configuration

2.1 Basic Application Configuration

1) Motor parameter configuration and trial operation: Configure the motor parameters
to ensure that the servo motor can run normally using the ISMC commissioning software.
The trial operation can refer to the ISMC Servo Product Debugging Manual;

2) EtherCAT Master Type (0x2005) selection:

0: Supports 402 state machines controlled by most controllers such as Beckhoff;
1: Specific support for feedback requirements from state machine 6041 when the
main control is Omron PLC;

3) Servo communication cycle setting: can support 1-4ms, default 4ms, configuration
parameter index is 0x60C2:01;

4) The communication cycle of the controller needs to be set to be consistent with the
communication cycle of the servo. If the communication cycle does not match,
synchronization errors may occur during operation;

5) When the main controllers run CSP operation mode in SM and DC modes, it is

recommended to select DC mode for multi axis synchronization.

Note:

1. Our sending and receiving PDO can be dynamically configured by the Master station, but the maximum
number of parameters for each PDO is 10; After exceeding the range, the slave station will not be able to
enter the OP state;

2. The order of network cables needs to be IN first and OUT after, otherwise it may cause some nodes can't

enter the op state;

2.2 EtherCAT communication
2.2.1 CoE reference model

The following figure shows the internal CANopen over EtherCAT (COE) network model
of ISMC servo:

4
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Servo application

CANopen service (CoE)
Object dictionary
gihfr - Application laver
ate - ; .
Machine Service data object PDO mapping (CANopen DS402)
(SDO)
I Registers | Mailbox [ | Process data ‘|

[evvu2 | [Evvwo| [PMMUT] | Data ictager
(EtherCAT)

.S}'ﬂch-\_{an ;

"S}'ucMan 01 E\:[an 11] [S}m&\-«ﬁ 2.‘

EtherCAT data link laver —
EtherCAT physical layer

Figure 2-1 COE Reference Model

The EtherCAT (CoE) network reference model consists of two parts: the data link layer
and the application layer. The data link layer is mainly responsible for the EtherCAT
communication protocol, and the application layer embeds the CANopen drive profile
(DS402) communication protocol. The object dictionary in CoE includes parameters,
application data, and PDO mapping configuration information.

Process Data Object (PDO) is composed of objects in the object dictionary that can be
mapped to PDO, and the content in PDO data is defined by PDO mapping. The reading and
writing of PDO data are periodic and do not require searching the object dictionary; And
Service Data Object (SDO) is non periodic communication, which requires searching the

object dictionary when reading and writing.
2.2.2 EtherCAT slave station information

The EtherCAT slave information file (XML file) is used for the master station to read and
construct the configuration between the master and slave stations. The XML file contains the
necessary information for EtherCAT communication settings, and ISMC provides the

"ISMC-E_XML.xml" file for the servo drive to establish master-slave configuration.
2.2.3 EtherCAT state machine

The EtherCAT state machine is used to describe the state and state changes of the slave
application. State change requests are usually initiated by the master station and responded
by the slave stations. The specific state transition method is shown in Figure 2-2.

5
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Init

J | 4]

Pre-Operational Boot

Safe-Operational ‘

| |

Operational

Figure 2-2 EtherCAT State Machine

The description of the state machine is shown in Table 2-2.

Table 2-1 Status Description

State Description
€ Firmware update status
Boot
€ Drive can transition to Init state
_ € Initialize communication status
it € Unable to do SDO and PDO communication
€ Configure link layer addresses and SM channels on
the main station, and initiate email communication
€ Master station initializes DC clock synchronization
€ The master station requests a transition to Pre-Op
Init ->Pre-OP
status
€ Setting AL control register on the main station
€ Determine whether the mailbox is properly initialized
from the site
€ Email communication activated
Pre OP € Unable to perform process data communication
(PDO)
Pre OP ->Safe-OP € The master station configures the Sync Manager

6
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channel and FMMU channel for process data
configuration

€ The main station configures PDO data mapping and
Sync Manager PDO parameter settings through SDO

€ Master station requests Safe-Op status transition

€ Check if the Sync Manager responsible for PDO data
is configured correctly at the slave station. If the slave
station issues a request to start synchronization,
check if the distribution clock is set correctly

€ The slave application will transmit the actual input

Safe-OP data without operating the output
€ The output is set to "safe state”
€ The main station sends valid output data
Safe OP ->0OP
€ The master station requests a transition to Op status
€ Can communicate via email
oP
€ Can communicate with PDO

2.2.4 PDO process data mapping

The ISMC servo has 4 configurable PDOs, including 2 RxPDOs (0x1600, 0x1601) and 2

TxPDOs (0x1A00, 0x1A01).

For different application requirements, when it is necessary to change the default PDO

mapping, the XML file can be changed and configured in the servo.

Note: When using EtherCAT communication, the communication cycle of the master satation needs to be

set to be consistent with the slave station servo, with a default of 4ms

7
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The default PDO mapping is shown in the table below:

RxPDO
Table 2-2 Introduction to RxPDO
Sub index
name object type Default value
Number
REC
0x1600 1st Receive PDO data type -
0x00 Number of mapped objects UINT8 10
0x01 Mapped object 1 UINT16 0x6040 Controlword
0x02 Mapped object 2 INT32 0x607A Target position
0x03 Mapped object 3 INT32 0x60B1 Velocity offset
0x04 Mapped object 4 INT16 0x60B2 Torque offset
0x05 Mapped object 5 INT32 O0x60FF Target velocity
0x06 Mapped object 6 INT16 0x6071 Target torque
0xQ7 Mapped object 7 UINT8 0x6060 Modes of Operation
0x08 Mapped object 8 UINT8 0x0000
0x09 Mapped object 9 UINT32 0x0000
Ox0A Mapped object 10 UINT32 0x0000
Table 2-3 Introduction to RxPDO
Sub index
name object type Default value
Number
REC
0x1601 2nd Receive PDO data type -
0x00 Number of mapped objects UINT8 12
0x01 Mapped object 1 UINT32 0x0000
UINT32 0x0000
0x0C Mapped object 12 UINT32 0x0000
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TxPDO
Table 2-4 Introduction to TxPDO
Sub index
name object type Default value
Number
REC
0x1A00 1st Transmit PDO data type -
0x00 Number of mapped objects UINT8 12
0x01 Mapped object 1 UINT16 0x6041 Statusword
0x02 Mapped object 2 INT32 0x6064 Position actual value
0x03 Mapped object 3 INT32 0x606C Velocity actual value
0x04 Mapped object 4 INT16 0x6077 Torque actual value
0x05 Mapped object 5 UINT8 0x6061 Modes of operation display|
0x06 Mapped object 6 UINT8 0x0000
0xQ7 Mapped object 7 UINT32 0x0000
0x08 Mapped object 8 UINT32 0x0000
0x09 Mapped object 9 UINT32 0x0000
Ox0A Mapped object 10 UINT32 0x0000
0x0B Mapped object 11 UINT32 0x0000
0x0C Mapped object 12 UINT32 0x0000
Table 2-5 Introduction to TxPDO
Sub index
name object type Default value
Number
REC
0x1A01 2" Receive PDO data type -
0x00 Number of mapped objects UINT8 12
0x01 Mapped object 1 UINT32 0x0000
UINT32 0x0000
0x0C Mapped object 12 UINT32 0x0000

Technical forum: https://en.ismc.cn/e2eforums
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Note: Detailed PDO mapping information can be queried in an XML file

2.3 Supported communication formats

Table 2-6 Introduction to Communication Format

Trial communication

standards

IEC 61158 Typel2, IEC 61800-7
CiA402 Drive Profile

physical layer

100BASE-TX (IEEE802.3)

BUS connection

J3 (Smtec): EtherCAT Signal IN
J4 (Smtec): EtherCAT Signal OUT

Cable

Category 5 twisted pair cable

SyncManager

SMO: Output mailbox
SM1: Input valid
SM2: Output process data

SM3: Input process data

FMMU

FMMUO: Map to process data
(RxPDO) output area

FMMU1: Map to process data
(RxPDO) output area

FMMU2: Map to mailbox status

PDO data

Dynamic PDO mapping

Mailbox (CokE)

Emergency events, SDO requests,
responses, SDO information

Note: TXPDO/RxPDO and remote
TxPDO/TxPDO are not supported

Distributed Clock (DC)

Free run, DC mode (requires
activation through main control
parameter selection), supported DC

cycle: 1-4ms

Slave Information IF

256Bytes (Read Only)

€ Homing mode (6)

€ Profile position mode (1)

10
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Profile velocity mode (3)

Profile torque mode (4)

L 2

L 2

€ Cyclic synchronous position mode (8)
€ Cyclic synchronous speed mode (9)

L 2

Cyclic synchronous torque mode (10)

11
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Chapter 3 CiA402 Equipment Control

3.1 State Machine
The servo drive operates according to the state machine of CiA402. When connecting to
the main station, the main station must also follow the CiA402 protocol to send 0x6040

Controlword to control the state machine of the servo. As shown in Figure 3-1.

Power Fault 1
sabled J,IJ
] Fault
” Start HI ” Reaction Active ‘I
0 14
e v
Not Ready to Fault
Switch On i
]
i =
Switch On
’ Disabled
Ready to
Switch On

Power
Enabled

Operation Quick Stop
Enable vavmin e |y wivanenana Activ

Figure 3-1 CiA402 State Machine

The corresponding servo functions in different states are shown in Table 3-1.
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Table 3-1 Servo functions under different states

state machine

Not ready [Switch on|Ready to| Switch | Operation | Quick | Fault |Fault
Function
to switch | disabled | switch on enabled stop |reaction
on on active | active
Enable
holding yes yes yes yes no no no yes
brake
Control
power yes yes yes yes yes yes yes yes
supply
IBus power
no no no yes yes yes yes no
supply
PWM drive] no no no no yes yes yes no
Allow
fconfigurati yes yes yes yes no no no yes
on

The triggering events and actions of state transitions are shown in Table 3-2.
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Table 3-2 Trigger Events and Actions for State Transitions

Transition|Event (s) Action (s)
0 Automatically jump after power on or reset |Device self check and initialization
1 Automatic jump Communication function enable
2 Received shutdown command No
3 Received Switch on command Powering on the bus
Enable PWM output, clear all internall
‘ Received Enable operation command given points
5 Received the Disable operation command  |Prohibited PWM output
6 Received shutdown command Disconnect the bus
Received Quick stop or Disable voltage
! command No
Prohibit PWM output and disconnect
° Received shutdown command the bus
Prohibit PWM output and disconnect
’ Received the Disable voltage command the bus
Received Disable voltage or Quick stop
10 command Disconnect the bus
11 Received Quick stop command Start Quick Stop Function
Automatically jump when fast stop s
12 completed and Ox605A is 1,2,3,4, or receive a|Prohibit PWM output and disconnect
Disable voltage command the busbar
13 Failure occurred Start fault response function
Prohibit PWM output and disconnect
14 Automatic jump the busbar
Start resetting the fault, and if the
15 fault has been resolved, clear the
Received Fault reset command fault flag bit
16 Not Supported
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3.2 Control related object parameters

0x6040: Controlword

Controlword is a control word.

Table 3-3 Introduction to 6040 Control Words

Index Default
name object type mapping access
number value
VAR RxPDO RW
0x6040 Controlword data type unit range 0
UINT16 - -
The bit definitions of control words are shown in Table 3-4.
Table 3-4 Bit Definition of Controlword
bit | 15~11 10~9 8 7 6~4 3 2 0
fu
operation
nc | undefin fault enable quick | Enable | switch
reserved | halt mode
tio ed reset operation | stop | voltage on
specific
n

The control instructions of the servo are implemented by different bit combinations of

control words (Bit 0-3, 7), as shown in Table 3-5.

Table 3-5 Control Instructions (X represents 0 or 1 is acceptable)

Bit of controlword
control command Transitions

Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
Shut down 0 X 1 1 0 2,68
Switch on 0 0 1 1 1 3
Switch on +

0 1 1 1 1
enable operation 3+4
Disable voltage 0 X X 0 X 7,910,12
Quick stop 0 X 0 1 X 7,10,11
Disable 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
15
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Note: Bit4 to 6 have different meanings in different control modes.
0x6041: Statusword
Statusword is the status word.

Table 3-6 Introduction to 0x6041 Status Words

Default
Index number name object type mapping access
value
VAR TxPDO RO
0x6041 Statusword data type unit range 0
UINT16 - -

The meanings of the status words are shown in Table 3-7.

Table 3-7 Introduction to bit bits of status words

Bit description
0 Ready to swtich on

1 Switch on

2 Operation enabled

3 Fault enabled

4 Voltage enabled

5 Quick stop

6 Switch on disabled

7 Warning

8 Undefined

9 Remote

10 Target Reached

11 Internal limit active

12~13 | Operation mode specific

14~15 | Undefined

The different combinations of Bit 0-3, 5, and 6 in the status words represent the

current state of the servo, as shown in Table 3-8.
16
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Table 3-8 corresponds to the bit combinations of status words for different states (X

represents 0 or 1 can be used)

Statusword

State machine state

Xxxx xxxx xOxx 0000b

Not ready to switch on

Xxxx xxxx x1xx 0000b

Switch on disabled

Xxxx xxxx x01x 0001b

Ready to switch on

Xxxx xxxx x01x 0011b

Switched on

Xxxx xxxx x01x 0111b

Operation enabled

Xxxx xxxx x00x0111b

Quick stop active

Xxxx xxxx XOxx 1111b

Fault reaction active

Xxxx xxxx xOxx 1000b

Fault

17
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0x605A: Quick stop option code

When the state machine transits from Operation enable to Quick Stop active, 0x605A

determines different quick stop modes.

Table 3-9 Introduction to 0x605A

Index mappin Default
name object type access
number g value
VAR - RW
Ox605A Quick stop option code data type unit range 2
INT16 - 0-3,5-7

The meaning of the set value of 0x605A is introduced in Table 3-10.

Table 3-10 Shutdown Methods Corresponding to the Setting Values of 0x605A

set value Shutdown method
0 Turn off the output of the servo drive
Stop the machine at the deceleration slope and then switch to the Switch
1 on disable state
Stop the main at the fast stop slope and then switch to the Switch on
2 disable state
The speed is set to 0, the speed loop controls the shutdown, and then
3 switches to the Switch on disable state
4 Not Supported
Stop the machine according to the deceleration slope and keep it in Quick
5 stop active state
Stop the machine at the fast stop slope and keep it in the Quick stop
6 active state
The speed is set to 0, the speed loop controls the shutdown and then
7 keep it in Quick stop active state
8 Not Supported

0x605B: Shutdown option code

When the state machine transits from Operation enable to Ready to Switch on, 0x605B

determines different shutdown methods.

18
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Table 3-11 Introduction to 0x605B

Index . mappi Default
name object type access
number ng value
VAR - RW
0x605B Shutdown option code data type unit range 0
INT16 - 0, 1

Table 3-12 Shutdown Methods Corresponding to the Setting Values of 0x605B

set
value Shutdown method
0 Turn off the output of the servo drive
Stop the machine at the deceleration slope and then turn off the output of
1 the servo drive

0x605C: Disable operation option code
When the state machine transitions from Operation enabled to Switched on, 0x605C
determines different shutdown methods.

Table 3-13 0x605C

Index mappin Default
name object type access
number g value
VAR - RW
Disable operation option
0x605C data type unit range 0
code
INT16 - 0, 1

The shutdown methods corresponding to the set value of 0x605C are shown in Table
3-14

Table 3-14 Shutdown Methods Corresponding to the Setting Values of 0x605C

set value Shutdown method

0 Turn off the output of the servo drive

Stop the machine at the deceleration slope and then turn off the output

1 of the servo drive

19
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0x605D: Halt option code

When Bit8 of control word 0x6040 is set to 1, 0x605D determines different shutdown

methods.
Table 3-15 Introduction to 0x605D
Index Default
name object type mapping | access

number value
VAR - RW

0x605D Halt option code data type unit range 1
INT16 - 12,3

The shutdown methods corresponding to the set value of 0x605D are shown in Table

3-16.
Table 3-16 Shutdown Methods Corresponding to the Setting Values of 0x605D
set value Shutdown method
0 Not Supported
Stop the machine at the deceleration slope and keep it in the
1 Operation enabled state
Stop the machine at the fast stop slope and keep it in the
2 sOperation enabled state
The speed is set to 0, the speed loop controls shutdown, and then
3 remains in the Operation enabled state
4 Not Supported
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0x605E: Fault reaction option code

When an error is detected, Ox605E determines different shutdown methods.

Table 3-17 0x605E Introduction

Index mappin Default
name object type access
number g value
VAR - RW
Ox605E | Fault reaction option code | data type unit range 0
INT16 - 0,123

The shutdown method corresponding to the set value of Ox605E is shown in Table 3-18.

Table 3-18 Shutdown Methods Corresponding to the Setting Values of 0x605E

set value Shutdown method
0 Turn off the output of the servo drive
1 Stop according to deceleration slope
2 Stop according to the fast stop slope
3 Given a speed of 0, the speed loop controls shutdown
4 Not Supported

0x6060: Modes of operation

0x6060 is used to set the operating mode of the servo, and the supported modes are

shown in Table 3-19.

Table 3-19 Introduction to 0x6060

Technical forum: https://en.ismc.cn/e2eforums

Index
Default
numbe name object type mapping access
value
.
VAR RxPDO RW
0x6060 Modes of operation data type unit range 0
INT8 - 0,1,34,6,8
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The operating modes corresponding to the set value of 0x6060 are shown in Table

3-20.
Table 3-20 Operating modes corresponding to the set values of 0x6060
set value Operating mode

0 no

1 Profile position mode

3 Profile velocity mode

4 Profile torque mode

6 Homing mode

8 Cyclic sync position mode

9 Cyclic sync speed mode

10 Cyclic synchronous torque mode

0x6061: Modes of operation display
The display value of 0x6061 represents the current operating mode of the servo, and
the supported modes are the same as 0x6060, as shown in Table 3-21.

Table 3-21 0x6061 Introduction

Index Default
name object type mapping access
number value
VAR TxPDO RO
0x6060 Modes of operation | data type unit range 0
INT8 - 0,1,34,6,8
22
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The operating mode corresponding to the displayed value of 0x6061 is shown in Table
3-22.

Table 3-22 The operating modes

set value Operating mode
0 No
1 Profile position mode
3 Profile velocity mode
4 Profile torque mode
6 Homing mode
8 Cyclic sync position mode
9 Cyclic sync speed mode
10 Cyclic synchronous torque mode

0x603F: Error code

0x603F provides the error code of the servo when the last error occurred, as shown in

Table 3-23.
Table 3-23 0x6061 Introduction
Index Default
name object type mapping access
number value
VAR - RO
0x603F Error code data type unit range 0
UINT16 - -

0x6007: Abort connection option code
When controlling the servo through the EtherCAT master station, if there is a
communication interruption or any error, the object sets different response measures for the

servo, as shown in Table 3-24.

23
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Table 3-24 Introduction to 0x6007

Index
mappi Default
numbe name object type access
ng value
r
VAR - RW
Abort connection option
0x6007 data type unit range 0
code
UINT16 - 0,1,2,3

The definition corresponding to the value of 0x6007 is introduced in Table 3-25.

Table 3-25 0x6007

Value Definition
0 Not responding
1 Error shutdown

Stop the machine according to the Disable voltage

2 command

Stop the machine according to the Quick stop

3 command

0x607E: Polarity
The introduction of 0x607E is shown in Table 3-26.
Table 3-26 0x607E Introduction

Index Default
name object type mapping access
number value
VAR RxPDO RW
0x607E Polarity data type unit range 0
UINT8 - -

Bit6 of Ox607E is used to configure the polarity of speed instructions in Profile velocity
mode and Cycle sync velocity mode, while Bit7 is used to configure the polarity of position
instructions in Profile position mode and Cycle sync position mode. If set to 0 in Table 3-27,

it is the original value of the instruction value, which is multiplied by 1; If set to 1, the

24
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instruction value is reversed, i.e. multiplied by -1. The definitions corresponding to the values

of 0x6007 in Table 3-27
Table 3-27
Bit 7 6 5~0
function Position polarity Velocity polarity undefined
0X60C2: Interpolation time
This parameter is used to configure with synchronization cycle time.
Index object Default
name mapping | access
number type value
ARRAY - -
0x60C2 Interpolation time data type unit range 4ms
INT8 0.001s 1-4ms
The sub index number 0x00 of 0x60C2 is introduced in the following table
Sub index object Default
name mapping | access
number type value
- - RO
0x00 Number of entries data type unit range 2
UINT8 - 2
The sub index number 0x01 of 0x60C2 is introduced in the table:
Sub index object Default
name mapping | access
number type value
- - RW
0x01 InterpolationTimePeriodValue | data type unit range 4
UINT8 - -
The sub index number 0x02 of 0x60C2 is introduced in the table:
Sub index object Default
name mapping | access
number type value
- - RW
0x02 InterpolationTimelndex -3
data type unit range

25
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INT8 - -

The default Interpolation time is 4+10 (*°) seconds.

26
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3.3 Unit Conversion

The internal unit of operation of the servo drive is the Count value, abbreviated as cnt,
which represents the unit pulse of the encoder. Increment (abbreviated as Inc) or Pulse both
have the same meaning. The drive will convert User Unit (UU), which mainly includes
user-defined position units, velocity units, acceleration units, etc., into internal units for

calculation. The internal units corresponding to each physical quantity are shown in Table

3-28.

Table 3-28 Internal Units of Servo
physical quantity | internal unit
position cnt
speed cnt/s
acceleration cnt/s A 2
Jerk cnt/s A 3
torque Rated torque/1000

0x608F: Position encoder resolution
0x608F calculates the resolution of the position encoder by configuring the incremental
value of the encoder corresponding to the number of motor rotations using the following

formula.

Encoder increments
Motor revolutions

The introduction of Ox608F is shown in Table 3-29.

Position encoder resolution =

Table 3-29 Introduction to Ox608F

Index object Default
name mapping | access
number type value
ARRAY - -
0x608F Position encoder resolution data type unit range -
UINT32 - -
27
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The sub index0x00 of 0x608F is introduced in Table 3-30.

Table 3-30 Introduction to sub index 0x00 of Ox608F

Sub index object Default
name mapping | access
number type value
- - RO
0x00 Number of entries data type unit range 2
UINT8 - 2
The sub index0x01 of 0x608F is introduced in Table 3-31.
Table 3-31 Introduction to sub index 0x01 of 0x608F
Sub index object Default
name mapping | access
number type value
- - RW
0x01 Encoder increments data type unit range 131072
UINT32 cnt -
The sub index0x02 of 0x608F is introduced in Table 3-32.
Table 3-32 Introduction to sub index 0x02 of Ox608F
Sub index object Default
name mapping | access
number type value
- - RW
0x02 Motor revolutions data type unit range 1
UINT32 rev -

0x6091: Gear ratio

0x6091 calculates the gear ratio by configuring the number of motor shaft rotations

corresponding to the number of drive shaft rotations using the following formula.

Motor shaft revolutions

Gear ratio = —— :
Driving shaft revolutions

The introduction of 0x6091 is shown in Table 3-33.
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Table 3-33 0x6091 Introduction

Index object Default
name mapping | access
number type value
ARRAY - -
0x6091 Gear ratio data type unit range -
UINT32 - -
The sub index 0x00 of 0x6091 is introduced in Table 3-34.
Table 3-34 Introduction to sub index 0x00 of 0x6091
Sub
object Default
index name mapping | access
type value
number
- - RO
0x00 Number of entries data type unit range 2
UINTS8 - 2
The sub index 0x01 of 0x6091 is introduced in Table 3-35.
Table 3-35 Introduction to sub index 0x01 of 0x6091
Sub index object Default
name mapping | access
number type value
- - RW
0x01 Motor revolutions data type unit range 1
UINT32 rev -
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The sub index 0x02 of 0x6091 is introduced in Table 3-36.
Table 3-36 Introduction to sub index 0x02 of 0x6091

Sub _ _

object mappin Default
index name access

type g value
number
- - RW

0x02 Shaft revolutions data type unit range 1

UINT32 rev -

0x6092: Feed constant
0x6092 calculates the feed constant by configuring the measurement length

corresponding to the number of turns of the drive shaft using the following formula.

Feed
Driving shaft revolutions

The introduction of 0x6092 is shown in Table 3-37.

Feed constant =

Table 3-37 Introduction to 0x6092

Index object Default
name mapping | access
number type value
ARRAY - -
0x6092 Feed constant data type unit range -
UINT32 - -

The sub index 0x00 of 0x6092 is introduced in Table 3-38.
Table 3-38 Introduction to sub index 0x00 of 0x6092

Sub index Default
name object type | mapping | access
number value
- - RO
0x00 Number of entries data type unit range 2
UINT8 - 2
30
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The sub index 0x01 of 0x6092 is introduced in Table 3-39.

Table 3-39
Sub index Default
name object type | mapping | access
number value
- - RW
0x01 Feed data type unit range 1
UINT32 uu -
The sub index 0x02 of 0x6092 is introduced in Table 3-40.
Table 3-40
Sub index object Default
name mapping | access
number type value
- - RW
0x02 Shaft revolutions data type unit range 1
UINT32 rev -

3.4 Motor settings

The parameters of the motor and encoder can be configured through 0x2100, and must
be strictly configured according to the nameplate of the motor to be driven or the actual
parameters provided by the motor manufacturer. Otherwise, it may cause the motor to
malfunction or operate abnormally, and may cause damage to the motor or mechanical
equipment.
0x2100: Motor parameters

The introduction of 0x2100 is shown in Table 3-41.

Table 3-41 Introduction to 0x2100

Index object Default
name mapping | access
number type value
REC - -
0x2100 Motor parameters data type unit range -
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The sub index 0x00 of 0x2100 is introduced in Table 3-42

Table 3-42
Sub index object Default
name mapping | access
number type value
- - RO
0x00 Number of entries data type unit range 23
UINT8 - 23
The sub index 0x01 of 0x2100 is introduced in Table 3-43.
Table 3-43
Sub index object Default
name mapping | access
number type value
- - RW
0x01 Motor type data type unit range 1
UINT32 - 1,2

The definition of motor type is shown in 3-44.

Table 3-44 Definition of Motor Type Values

value definition
1 Rotary motor
2 Linear motor
32
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The sub index 0x02 of 0x2100 is introduced in Table 3-45.

Table 3-45 Introduction to sub index 0x02 of 0x2100

Sub index object Default
name mapping | access
number type value
- - RW
0x02 Motor rated power data type unit range 200
UINT32 w -
The sub index 0x03 of 0x2100 is introduced in Table 3-46.
Table 3-46 Introduction to sub index 0x03 of 0x2100
Sub index object Default
name mapping | access
number type value
- - RW
0x03 Motor rated current data type unit range 3300
UINT32 MA -
The sub index 0x04 of 0x2100 is introduced in Table 3-47.
Table 3-47 Introduction to sub index 0x04 of 0x2100
Sub index object Defaul
name mapping | access
number type t value
- - RW
0x04 Motor rated torque data type unit range 350
UINT32 mNm -
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The sub index 0x05 of 0x2100 is introduced in Table 3-48.

Table 3-48 Introduction to sub index 0x05 of 0x2100

Sub index object _ Default
name mapping | access
number type value
- - RW
0x05 Motor rated speed data type unit range 3000
UINT32 rom -
The sub index 0x06 of 0x2100 is introduced in Table 3-49.
Table 3-49 Introduction to sub index 0x06 of 0x2100
Sub index Default
name object type | mapping access
number value
- - RW
data type unit range
0x06 Motor max current Rated 3000
UINT32 current/10 -
00
The sub index 0x07 of 0x2100 is introduced in Table 3-50.
Table 3-50 Introduction to sub index 0x07 of 0x2100
Sub index Default
name object type | mapping access
number value
- - RW
data type unit range
0x07 Motor max torque Rated 3000
UINT32 torque/10 -
00
34
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The sub index 0x08 of 0x2100 is introduced in Table 3-51.

Table 3-51 Introduction to sub index 0x08 of 0x2100

Sub index Default
name object type | mapping access
number value
- - RW
0x08 Motor max speed data type unit range 3900
UINT32 rpm -
35
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The sub index 0x09 of 0x2100 is introduced in Table 3-52.

Table 3-52 Introduction to sub index 0x09 of 0x2100

Sub index Default
name object type | mapping access
number value
- - RW
data type unit range
0x09 Motor static current Rated 1100
UINT32 current/10 -
00
The sub index 0x0A of 0x2100 is introduced in Table 3-53.
Table 3-53 Introduction to sub index 0x0OA of 0x2100
Sub index Default
name object type | mapping access
number value
- - RW
Ox0A Motor pole pairs number data type unit range 4
INT16 - -
The sub index 0xOB of 0x2100 is introduced in Table 3-54.
Table 3-54 Introduction to sub index 0x0B of 0x2100
Sub index Default
name object type | mapping access
number value
- - RW
Motor stator phase
0x0B data type unit range 0
resistance
INT16 mOhm -
36
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The sub index 0xOC of 0x2100 is introduced in Table 3-55.

Table 3-55 Introduction to sub indexes 0xOC of 0x2100

Sub index Default
name object type | mapping access
number value
- - RW
0x0C Motor D axis inductance data type unit range 0
INT16 uH -
The sub index 0xOD of 0x2100 is introduced in Table 3-56.
Table 3-56 Introduction to sub index 0xOD of 0x2100
Sub index Default
name object type | mapping access
number value
- - RW
0x0D Motor Q axis inductance data type unit range 0
INT16 uH -
The sub index 0x0E of 0x2100 is introduced in Table 3-57.
Table 3-57 Introduction to sub indexes OxOE of 0x2100
Sub index Default
name object type | mapping access
number value
- - RW
OxOE Motor rotor inertia data type unit range 0
INT32 gxcm’ -
37
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The sub index OxOF of 0x2100 is introduced in Table 3-58.

Table 3-58 Introduction to sub index OxOF of 0x2100

Sub index Default
name object type | mapping access
number value
- - RW
OxOF Motor back EMF data type unit range 0
UINT32 uV/rpm -
The sub index 0x10 of 0x2100 is introduced in Table 3-59.
Table 3-59 Introduction to sub indexes 0x10 of 0x2100
Sub index Default
name object type | mapping access
number value
- - RW
0x10 Motor torque constant data type unit range 111
UINT32 mNm/A -
38
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The sub index 0x11 of 0x2100 is introduced in Table 3-60.

Table 3-60 Introduction to sub indexes Ox11 of 0x2100

Sub index object _ Default
name mapping | access
number type value
- - RW
Ox11 Encoder type data type unit range 3
UINT32 - 1,234
The definition of encoder type is shown in 3-61.
Table 3-61 Definition of Encoder Type Values
Value Definition
1 Digital Hall sensor
2 Orthogonal incremental encoder
3 Tamagawa absolute encoder
4 Nikon absolute encoder
The sub index 0x12 of 0x2100 is introduced in Table 3-62.
Table 3-62 Introduction to sub index 0x12 of 0x2100
Sub index object _ Default
name mapping | access
number type value
Encoder single turn resolution B B RW
0x12 Encoder single revolution data type unit range 17
resolution UINT32 Bit -
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The sub index 0x13 of 0x2100 is introduced in Table 3-63.

Table 3-63 Introduction to sub index 0x13 of 0x2100

Sub index object Default
name mapping | access
number type value
- - RW
Encoder multi turn resolution
0x13 data type unit range 16
Encoder multi turn resolution
UINT32 Bit -
The sub index 0x14 of 0x2100 is introduced in Table 3-64.
Table 3-64 Introduction to sub indexes 0x14 of 0x2100
Sub index object Default
name mapping | access
number type value
- - RW
ABZ encoder pulses
data type unit range
0x14 Incremental encoder single 0
pulse
cycle pulse count INT32 -
/rev
The sub index0x15 of 0x2100 is introduced in Table 3-65.
Table 3-65 Introduction to sub index 0x15 of 0x2100
Sub index object Default
name mapping | access
number type value
- - RW
Encoder frequency division data type unit range
0x15 0
pulses pulse
UINT32 -
/rev
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The sub index0x18 of 0x2100 is introduced in Table 3-66.

Table 3-66 Introduction to sub indexes 0x18 of 0x2100

Sub index object Default
name mapping | access
number type value
- - RW
0x18 Linear motor pole pair pitch data type unit range 0
UINT32 mm -

3.5 Control Settings

The dynamic and steady-state performance during the servo drive load process can be

achieved by configuring PID parameters the 0x2000 position loop, speed loop, and current

loop.

0x2000: PID parameters

The introduction of 0x2000 is shown in Table 3-67.

Introduction to Table 3-67 0x2000

Index object Default
name mapping | access
number type value
REC - -
0x2000 PID parameters -
data type unit range
The sub index 0x00 of 0x2000 is introduced in Table 3-68.
Table 3-68 Introductionto sub indexes 0x00 of 0x2000
Sub index object Default
name mapping | access
number type value
- - RO
0x00 Number of entries data type unit range 5
UINT8 - 5

The proportional gain of the position loop can be set by 0x2000.01, with a unit of 0.001,

which means the set value of 20000 represents 20.The larger the set value, the faster the

servo response, the better the tracking ability to the position command, and the smaller the

steady-state error of the position. However, excessive values can cause mechanical vibration

and system instability.
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The sub index 0x01 of 0x2000 is introduced in Table 3-69.

Table 3-69 Introduction to sub index 0x01 of 0x2000

Sub index object Default
name mapping | access
number type value
VAR - RW
0x01 Position loop Kp data type unit range 20000
INT32 0.001 -

The proportional gain of the speed loop can be set by 0x2000.02, in units of 0.001,

which means the set value of 5 represents 0.005.The larger the set value, the faster the servo

response, the better the tracking ability to the speed command, and the smaller the

steady-state error of the speed. However, excessive values can cause mechanical vibration

and system instability.

The sub index 0x02 of 0x2000 is introduced in Table 3-70.

Table 3-70 Introduction to sub index 0x02 of 0x2000

Sub index object Default
name mapping | access
number type value
VAR - RW
0x02 Velocity loop Kp data type unit range 5
INT32 0.001 -

The integral gain of the speed loop can be set to 0x2000.03, in units of 0.001, which

means the set value of 26 represents 0.026.The larger the set value, the stronger the

integration effect, and the faster the steady-state error of the speed approaches 0. However,

excessive values can cause mechanical vibration and system instability.
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The sub index 0x03 of 0x2000 is introduced in Table 3-71.
Table 3-71 Introduction to sub index 0x03 of 0x2000

Sub index object Default
name mapping | access
number type value
VAR - RW
0x03 Velocity loop Ki data type unit range 26
INT32 0.001 -

The proportional gain of the current loop can be set by 0x2000.04, with a unit of 0.001,
which means the set value of 6300 represents 6.3. The larger the set value, the faster the
servo response and the better the current tracking ability. However, excessive values can
cause system instability.

The sub index 0x04 of 0x2000 is introduced in Table 3-72.

Table 3-72 Introduction to sub index 0x04 of 0x2000

Sub index object Default
name mapping | access
number type value
- - RW
0x04 Current loop Kp data type unit range 6300
INT32 0.001 -

The integral gain of the current loop can be set to 0x2000.05, in units of 0.001, which

means the set value of 85 represents 0.085. The larger the value set, the stronger the

integration effect, and the faster the steady-state error of the current approaches 0.

However, excessively large values can cause system instability.

The sub index 0x05 of 0x2000 is introduced in Table 3-73.

Table 3-73 Introduction to sub index 0x05 of 0x2000

Sub index object Default
name mapping | access
number type value
- - RW
0x05 Current loop Ki data type unit range 85
INT32 0.001 -
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3.6 Holding brake setting

When using a servo motor with a brake, it is necessary to enable the brake function of
the servo and configure the relevant parameters of the brake reasonably to ensure that the
mechanical load will not move unexpectedly due to gravity or external forces when powered
on or off, resulting in equipment damage.
0x2805: Brake activation velocity

When the actual speed of the motor is below the set value of 0x2805, the holding brake
process is initiated. The introduction of 0x2805 is shown in Table 3-74.

Table 3-74 Introduction to 0x2805

Index object Default
name mapping | access
number type value
VAR - RW
0x2805 Brake activation velocity data type unit range 30
UINT32 rpm -

0x2806: Brake disengage time

After the mechanical release of the brake starts, it will wait for the release time set by

0x2806 to consider that the motor's brake has been effectively released before allowing it to

receive instructions from the upper controller. The introduction of 0x2806 is shown in Table

3-75.
Table 3-75 Introduction to 0x2806
Index object Default
name mapping | access
number type value
VAR - RW
0x2806 Brake disengage time data type unit range 200
UINT32 ms -

0x2807: Brake engage time
After the mechanical brake starts, it will wait for the brake holding time set by 0x2807 to
be considered effective before disabling PWM output. The introduction of 0x2807 is shown
in Table 3-76.
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Table 3-76 Introduction to 0x2807

Index object Default
name mapping | access
number type value
VAR - RW
0x2807 Brake engage time data type unit range 500
UINT32 ms -

0x2808: Brake Enable
If it is necessary to control the motor's brake, 0x2808 must be set to 1 to enable the
servo brake control function before all brake related parameters can take effect. The

introduction of 0x2808 is shown in Table 3-77.

Table 3-77 Introduction to 0x2808

Index object Default
name mapping | access
number type value
VAR - RW
0x2808 Brake enable data type unit range 0
UINT16 - -

0x2809: Brake disengage software delay time

After receiving the enable command, the servo first applies the software delay

according to the set value of 0x2809. The mechanical release process is only initiated after

the delay has ended. The introduction of 0x2809 is shown in Table 3-78.

Table 3-78 Introduction to 0x2809

Index object Default
name mapping | access
number type value
VAR - RW
Brake disengage software
0x2809 data type unit range 300
delay time
UINT32 ms -
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0x280A: Brake engage software delay time

After receiving the disable command, the servo will first delay the software according to

the set value of 0x280A. The mechanical brake process is only started after the delay has

ended. The introduction of 0x280A is shown in Table 3-79.

Introduction to Table 3-79 0x280A

Index object mappin Default
name access
number type g value
VAR - RW
0x280A | Brake engage software delay time | data type unit range 0
UINT32 ms -

0x280B: Brake activation delay time

When there is a serious malfunction in the servo, the bus will be immediately
disconnected and the motor will rotate freely. When the actual speed of the motor is below
the speed threshold of 0x2805 or the waiting time exceeds the time threshold of 0x280B, the

holding brake process will be started. The introduction of 0x280B is shown in Table 3-80.

Table 3-80 Introduction to 0x280B

Index object Default
name mapping | access
number type value
VAR - RW
0x280B Brake activation delay time data type unit range 500
UINT32 ms -
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Chapter 4 Profile position mode

4.1 Function Introduction

The profile position mode, is used for point-to-point motion. Given absolute or relative
target position (0x607A) and control information such as velocity, acceleration, and
deceleration of the position curve, the internal trajectory generator of the servo will generate

a series of position commands (0x60FC) to the servo control system. As shown in Figure 4-1.

Target position (607A,)
Position range limit (6078,) |  Limit Target position [ing]
Software position limit (BD?Dh): function Multiplier >
Polarity (507E,) |
Polarity (607E,) Profile velocity Position
- - > or End velocity e
Feoie velochy (6081 .) e Multiplier linc/s] internal
End velocity (6082,) Limit value
function (60FC,)
A s
Max profile velocity (607F,) =
Max motor speed (6080,) *| Minimum Trajectory
» comparator| Velocity limit generator
Profile acceleration (6083,,) & Profile scedorstion
Profile deceleration (6084,) or profile deceleration
" " > or quick-stop deceleration
Quick-stop deceleration (6085,) g Limit [ino’sz]h
Max acceleration (60C5,) function "
Max deceleration (60C8 ) >
Quick-stop option code (605A,)
Motion profile type (6086,,) -
inc = intemal increments
Trajectory Paosition
generator control [aw
parameters parameters
Position demand
l intemal value
{B0FC,) or ¥
Targei position Position demand -
(BOTA,) Trajectory Value (6062,) Position | control effort
o S »  control -
g function

Figure 4-1 Profile position mode

47

Technical forum: https://en.ismc.cn/e2eforums



https://en.ismc.cn/e2eforums

ISMC Servo Drive EtherCAT Application Manual

Profile position mode

4.2 Operation methods

1.Set [6060h: Mode of operation] to 1 (Profile position mode);

2.Set [6081h: Profile velocity] as the planned speed (unit: cnt/s);

3.Set [6083h: Profile acceleration] as the planned acceleration (unit: cnt/sA2);

4.Set [6084h: Profile deceleration] to the planned deceleration (unit: cnt/sA2);

5.Set [607Ah: Target position] as the target position (unit: cnt);

6.Set [6040h: Control word] to enable the servo drive and trigger the target position to

take effect (enabled when set to OxOF, other bits refer to Section 4.3 for detailed explanation

of 6040h):

7.Query [6064h: Position actual value] to obtain feedback on the actual position of the

motor;

8.Query [6041h: Status word] to obtain status feedback (following error, set point

knowledge, target reached) of the servo drive.

4.3 Use of Control Word

Certain bits of control words and status words have specific meanings in positional

control mode. The structure of control words is shown in Table 4-1

Table 4-1 Structure of Control Words in Profile position mode

Bit 15~10 9 8 7 6 5 4 3~0
Change
General General Change set | New | General
function on Halt abs/rel
definition definition immediately | setup | definition
setpoint

If no other positioning process is currently being executed, the rising edge of Bit4 will

trigger the newly set positioning process; If other positioning processes are currently being

executed, follow the definition in Table 4-2.

Table 4-2 Definition of Control Words Bit4, Bitb, and Bit9

Bit9 | Bit5 Bit 4 define
After reaching the current set target position, start the
0 0 0->1
positioning of the new set point
X 1 0->1 | Immediately initiate the positioning of the new set point
1 0 0->1 Run at the current control speed to the current set point, and
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then start the positioning of the new set point

Bit6 determines whether the given target position is an absolute position value or

relative position value. When Bit8 is set to 1, the axis's operation can be stopped, as shown in

Table 4-3.
Table 4-3 Definition of Control Words Bit6 and Bit8

Bit Value define
0 0x607A Target position is an absolute value

° 1 0x607A Target position is a relative value
0 Execute positioning process

8 Stop the operation of the axis according to the definition of
! 0x605D Halt option code

4.4 Use of Status Word
The structure and definition of status words are shown in Tables 4-4 and 4-5
respectively.

Table 4-4 Definition of Status Words in Profile position mode

Bit 15~14 13 12 11 10 9~0
General Following Setpoint General Target General
function
definition error acknowledge| definition Reached definition

The definitions of status words Bit10, Bit12, and Bit13 are shown in Table 4-5.

Table 4-5 Definition of Status Words Bit10, Bit12, and Bit13

Bit Value define

0 Halt (Bit8 of control word)=0: Target position not reached

0 Halt (Bit8 of control word)=1: Axis deceleration

10
1 Halt (Bit8 of control word)=0: Target position reached
1 Halt (Bit8 of control word)=1: Axis speed is 0
12 0 The previous set point has been executed, waiting for a new set point

49

Technical forum: https://en.ismc.cn/e2eforums



https://en.ismc.cn/e2eforums

ISMC Servo Drive EtherCAT Application Manual Profile position mode

The previous set point is still being processed, allowing new set points to

be received for overwrite

0 No following error

13
1 Following error

4.5 Profile position mode related object parameters
0x607A: Target position

In profile position mode, the trajectory planner inside the servo will plan the expected
target position (0x607A) based on parameters such as speed, acceleration, and deceleration.
Corresponding to bité "abs/rel” in the control word, the given target position can be an
absolute or relative value. The introduction of 0x607A is shown in Table 4-6.

Table 4-6 Introduction to Ox607A

Index object Default
name mapping | access
number type value
VAR RxPDO RW
0x607A Target position data type unit range 0
INT32 uu -

0x607B: Position range limit

This object defines the maximum and minimum position ranges, which can limit the
range of input values. When it reaches or exceeds the set range, the input value will
automatically flip to the other end of the limit value. When the setting of 0x607D software
position limit is valid, the object will not take effect. When the setting values of the object are

all 0, the object will not take effect. The introduction of 0x607B is shown in Table 4-7.

Table 4-7 Introduction to 0x607B

Index object Default
name mapping | access
number type value
ARRAY - -
0x607B Position range limit data type unit range -
INT32 - -
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The sub index 0x00 of 0x607B is introduced in Table 4-8.

Table 4-8 Introduction to sub index 0x00 of 0x607B

Sub index object Default
name mapping | access
number type value
- - RO
0x00 Number of entries data type unit range 2
UINT8 - 2
The sub index 0x01 of 0x607B is introduced in Table 4-9.
Table 4-9 Introduction to sub index 0x01 of 0x607B
Sub index object Default
name mapping | access
number type value
- - RW
0x01 Min position range limit data type unit range -2%
INT32 uu -
The sub index 0x02 of 0x607B is introduced in Table 4-10.
Table 4-10 Introduction to sub index 0x02 of 0x607B
Sub index object mappin Default
name access
number type g value
- - RW
0x02 Max position range limit data type unit range 271
INT32 uu -

0x607D: Software position limit

This object defines the maximum and minimum software position limits, limiting
position demand value and position actual value in absolute position form. Each new target
location must undergo detection of the limit value configured for that object. The

introduction of Ox607D is shown in Table 4-11.
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Table 4-11 Introduction to 0x607D

Index object Default
name mapping | access
number type value
ARRAY - -
0x607D Software position limit data type unit range -
INT32 - -
The sub index number 0x00 of 0x607D is introduced in Table 4-12.
Table 4-12 Introduction to sub index number 0x00 of 0x607D
Sub index object Default
name mapping | access
number type value
- - RO
0x00 Number of entries data type unit range 2
UINTS8 - 2
The sub index number 0x01 of 0x607D is introduced in Table 4-13.
Table 4-13 Introduction to sub index number 0x01 for 0x607D
Sub index object mappin Default
name access
number type g value
- - RW
0x01 Min position limit data type unit range -2%
INT32 uu -
The sub index number 0x02 of 0x607D is introduced in Table 4-14.
Table 4-14 Introduction to sub index number 0x02 for 0x607D
Sub index object Default
name mapping | access
number type value
- - RW
0x02 Max position limit data type unit range 271
INT32 uu -
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0x607F: Max profile velocity
This object defines the maximum allowable speed in the forward and backward

directions in trajectory planning. The sub index number 0x01 of 0x607D is introduced in

Table 4-15.
Table 4-15 Introduction to 0x607F
Index object Default
name mapping | access
number type value
VAR - RW
0x607F Max profile velocity data type unit range 2%-1
UINT32 uu -

0x6080: Max motor speed
This object defines the maximum allowable speed of the motor in both positive and
negative directions, used to protect the motor. This value can be obtained from the motor
manual or nameplate (currently not used, refer to motor parameter 0x2100:08 for maximum
motor value).
The introduction of 0x6080 is shown in Table 4-16.
Table 4-16 Introduction to 0x6080

Index object Default
name mapping | access
number type value
VAR - RW
0x6080 Max motor speed data type unit range 0
UINT32 rpm -

0x6081: Profile velocity

This object defines the value that the velocity should typically reach in both directions

after completing the acceleration ramp in the planned trajectory.

The introduction of 0x6081 is shown in Table 4-17.
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Introduction to Table 4-17 0x6081

Index object Default
name mapping | access
number type value
VAR - RW
0x6081 Profile velocity data type unit range 0
UINT32 uu -

0x6083: Profile acceleration

This object defines the acceleration in trajectory planning. The introduction of 0x6083 is

shown in Table 4-18.

Table 4-18 Introduction to 0x6083

Index object Default
name mapping | access
number type value
VAR - RW
0x6083 Profile acceleration data type unit range 1310720
UINT32 uu -

0x6084: Profile deceleration

This object defines the deceleration in trajectory planning. The introduction of 0x6084 is

shown in Table 4-19.

Table 4-19 Introduction to 0x6084

Index object Default
name mapping | access
number type value
VAR - RW
0x6084 Profile deceleration data type unit range 1310720
UINT32 uu -
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0x6085: Quick stop deceleration

This object defines the fast stop deceleration. The introduction of 0x6085 is shown in

Table 4-20.
Table 4-20
Index Default
name object type | mapping | access
number value
VAR - RW
0x6085 Quick stop deceleration data type unit range 5242880
UINT32 uu -

0x6086: Motion profile type
This object defines the curve type for position control planning. The current supported

modes are shown in Table 3-6. The introduction of 0x6086 is shown in Table 4-21.

Table 4-21
Index object Default
name mapping | access
number type value
VAR - RW
0x6086 Motion profile type data type unit range 0
INT16 - 0,3

The control curve types corresponding to the value of 0x6086 are shown in Table 4-22.

Table 4-22 Position control curve types

Value define
0 Linear ramp
3 Jerk limited ramp
55
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0x60A4: Profile jerk

This object defines the acceleration speed when the motion profile type is set to jerk

limited ramp. The introduction of 0x60A4 is shown in Table 4-23.

Table 4-23 Introduction to Ox60A4

Index object Default
name mapping | access
number type value
ARRAY - -
0x60A4 Profile jerk data type unit range -
UINT32 - -
The sub index 0x00 of 0x60A4 is introduced in Table 4-24.
Table 4-24 Introduction to sub index 0x00 of Ox60A4
Sub index object Default
name mapping | access
number type value
- - RO
0x00 Number of entries data type unit range 1
UINT8 - 1
The sub index 0x01 of 0x60A4 is introduced in Table 4-25.
Table 4-25 Introduction to sub index 0x01 of 0x60A4
Sub index object Default
name mapping | access
number type value
- - RW
0x01 Profile jerk 1 data type unit range 1310720
UINT32 uu -
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0x60C5: Max acceleration

This object defines the maximum acceleration in trajectory planning. The introduction of

0x60C5 is shown in Table 4-26.

Introduction to Table 4-26 0x60C5

Index object Default
name mapping | access
number type value
VAR - RW
0x60C5 Max acceleration data type unit range 2%-1
UINT32 uu -

0x60C6: Max deceleration

This object defines the maximum deceleration in trajectory planning. The introduction

of 0x60C6 is shown in Table 4-27.

Table 4-27 Introduction to 0x60C6

Index object mappin Default
name access
number type g value
VAR - RW
0x60C6 Max deceleration data type unit range 2%-1
UINT32 uu -

0x6062: Position demand value
This object defines the position command value input into the position controller. This
value is a user-defined position unit. The introduction of 0x6062 is shown in Table 4-28.

Table 4-28 Introduction to 0x6062

Index object Default
name mapping | access
number type value
VAR - RO
0x6062 Position demand value data type unit range 0
INT32 uu -

0x6063: Position actual internal value

This object defines the actual position value obtained from the encoder. This value is an
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internal position unit. The introduction of 0x6063 is shown in Table 4-29.

Table 4-29 Introduction to 0x6063

Index object Default
name mapping | access
number type value
VAR - RO
0x6063 Position actual internal value | data type unit range 0
INT32 cnt -

0x6064: Position actual value

This object defines the actual position value obtained from the encoder. This value is a

user-defined location unit. The introduction of 0x6064 is shown in Table 4-30.

Table 4-30 Introduction to 0x6064

Index object Default
name mapping | access
number type value
VAR TxPDO RO
0x6064 Position actual value data type unit range 0
INT32 uu -

0x6065: Following error window

This object defines the allowable position following error threshold for the position

command value and the actual value. If the value is set to OxFFFF FFFF (2*-1), this function is

not used. The introduction of 0x6065 is shown in Table 4-31.

Table 4-31 Introduction to 0x6065

Index object Default
name mapping | access
number type value
VAR - RW
0x6065 Following error window data type unit range 271
UINT32 uu -

0x6066: Following error time out
This value defines the continuous cumulative maximum alarm time value when the

position following error exceeds the threshold (0x6065). When the set time is exceeded, it is
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considered that a position following error has occurred. The introduction of 0x6066 is shown

in Table 4-32.
Table 4-32 Introduction to 0x6066
Index object Default
name mapping | access
number type value
VAR - RW
0x6066 Following error time out data type unit range 100
UINT16 ms -

0x6067: Position window

The object defines the position where the diffrence between the target position and the

actual position reaches the threshold. If the value is set to OxFFFF FFFF (2*-1), this function is

not used. The introduction of 0x6067 is shown in Table 4-33.

Table 4-33 Introduction to Ox6067

Index object Default
name mapping | access
number type value
VAR - RW
0x6067 Position window data type unit range 271
UINT32 uu -

0x6068: Position window time

This object defines a continuous cumulative time value where the position difference is

less than the threshold (0x6067). When the set time is reached, it is considered to have

reached the target position. The introduction of 0x6068 is shown in Table 4-34.

Table 4-34 Introduction to 0x6068

Index object mappin Default
name access
number type g value
VAR - RW
0x6068 Position window time data type unit range 12
UINT16 ms -
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0x60FC: Position demand internal value
This object defines the position command value input into the position controller. This
value is an internal position unit. The introduction of Ox60FC is shown in Table 4-35.

Table 4-35 Introduction to Ox60FC

Index object Default
name mapping | access
number type value
VAR - RO
Position demand internal
Ox60FC data type unit range 0
value
INT32 cnt -

4.6 Application examples
1. Set 6060h to 1 and select Profile position mode;
2. Set 6040h in the pre-enable Switch on state (0x06h->0x07h);
3. Enable the drive and trigger the position command to take effect:

1. Single point non immediate effective mode

velocity ,

Y,

v
1

t & X L time ,
Fi

gure 4-2 Single set point schematic diagram

@ If the target position sent is in relative position mode, the following steps are
required:

1) Set 6040h to Ox4F (where bit6 is to set the relative position mode and bit3~bit0 are
for enabling the drive);

2) Set 607Ah as the target position command;

3) Set 6040h to 0x5F, and trigger the position command to take effect (where the 0->1
jump edge of bit4 indicates that the trigger target position command takes effect);

4) The drive received a set of 6041h. bit12 after receiving 6040h. bit4=1. After receiving
it,the master station should clear the bit4 of 6040h in preparation for sending the next target

position command.
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@ If the target position being sent is in absolute mode, the following steps are
required:

1) Set 6040h to OxOF;

2) Set 607Ah as the target position command;

3) Set 6040h to 0x1F and trigger the position command to take effect;

4) The drive received a set of 6041h. bit12 after receiving 6040h. bit4=1. After receiving
it, the master station should clear the bit4 of 6040h in preparation for sending the next
target position command.

2. Multi point immediate effect

mode

velocity |

Va

.

lI:I t1 lz ti I"F?&

Figure 4-3 Schematic diagram of Multi point immediate effect mode
If the target position being sent is in incremental mode, the following steps are
required:

1) Set 6040h to Ox6F (where bitb is set to incremental mode, bit5 is set to take effect
immediately, and bit3~bit0 are enabled drives);

2) Set 607Ah as the target position command;

3) Set 6040h to 0x7F, and trigger the position command to take effect (where the 0->1
jump edge of bit4 indicates that the trigger target position command takes effect);

4) After receiving 6040h. bit4=1, the drive sets it to 6041h. bit12. After receiving it, the
master station should clear the bit4 of 6040h in preparation for sending the next target
position command.
® If the target location being sent is in absolute mode, the following steps are
required:

1) Set 6040h to 0x2F (bit5 is set to take effect immediately, and bit3~bit0 are enabled
drives);

2) Set 607Ah as the target position command;
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3) Set 6040h to 0x3F and trigger the position command to take effect;

4) After receiving 6040h. bit4=1, the drive sets it to 6041h. bit12. After receiving it, the
master station should clear the bit4 of 6040h in preparation for sending the next target
position command.

If multiple targets need to be sent, repeat step 3.

Note: The ISMC servo supports 16 target position buffers internally, and when the buffer exceeds 16, it will
be set to 6041h.bit12.
3. Stopping ways

There are two ways to stop during Profile positioning operation:

1) By controlling the quickstop bit of the word, that is, the control word sends 0xB, and
the servo emergency stop stops according to the 402 control parameter 0x605A mentioned
above;

2) By controlling the halt bit of the word, the servo will stop according to the 402 control
parameter 0x605D mentioned above;

If you need to continue running, you need to trigger the positioning again.
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Chapter 5 Profile velocity mode

5.1 Function Introduction
Profile velocity mode, Given the target speed (Ox60FF) and the acceleration and
deceleration of the set speed curve, the internal trajectory generator of the servo will

generate a series of speed commands (0x606B) to the servo control system. As shown in

Figure 5-1.

Target velocity (B0FF,) Limit

— - 1 :

function
A
Welocity
[irmit Velocity
Maz profile velocity (607F,) = demand
Max motor speed (6080, Minimum value . .
comparator A Control ™\
) ultiplier —*
Profile acceleration (6083,) Trajectory | effort
L G

Profile deceleration (8084, Limit Cols

Cuick stop deceleration (6085,) function

Max acceleration (60C5,) T l

Max deceleration (50C6,) Velocity

controller

Maotion profile type (6086;)

Polarity (607E,)

Sensor selection code (606A,)

- Velocity [inc/s
Position actual value (5084,) . Velocity b
: drdt sensor
Velocity sensor actual value (6069,) selection
b
Paiarity (607E;,) Velocity actual value (606C,)

Multiplier

Figure 5-1 Profile velocity mode

5.2 Operation methods

1. Set [6060h: Mode of operation] to 3 (Profile velocity mode);

2. Set [6083h: Profile acceleration] to modify the acceleration curve (unit: cnt/s/\2);

3. Set [6084h: Profile cancellation] to modify the deceleration curve (unit: cnt/s"2);

4. Set [6040h: Control word] to enable the servo drive and start the motor to run;

5. Set [60FFh: Target speed] to set the target speed (unit: cnt/s);

6. Query [6041h: Status word] to obtain the status feedback of the servo drive (Speed
zero, Max slippage error, Target reached);
5.3 Use of Control Word

Some bits of the control word and status word have specific meanings in Profile velocity

mode. The structure of control words is shown in Table 5-1.

63
Technical forum: https://en.ismc.cn/e2eforums



https://en.ismc.cn/e2eforums

ISMC Servo Drive EtherCAT Application Manual

Profile velocity mode

Table 5-1 Structure of Control Words in Profile velocity mode

Bit 15~9 8 7 6~4 3~0
General General General
function definition Halt definition reserve definition

When Bit8 is set to 1, the operation of the axis can be stopped, as shown in Table 5-2.

Table 5-2 Definition of Control Word Bit8

Bit Value define
0 Execute the motion process

8 Stop the operation of the axis according to the definition of
! 0x605D Halt option code

5.4 Use of Status Word

The structure and definition of status words are shown in Table 5-3.

Table 5-3 Definition of Status Words in Profile velocity mode

Bit 15~14 13 12 11 10 9~0
General Max slippage General Target R | General
function Speed
definition error definition | eached | definition

The definitions of status words Bit10, Bit12, and Bit13 are shown in Table 5-4.

Table 5-4 Definition of Status Words Bit10, Bit12, and Bit13

Bit Value define
0 Halt (Bit8 of controllword)=0: Target speed not reached
0 Halt (Bit8 of controllword)=1: axis deceleration
10
1 Halt (Bit8 of controllword)=0: Target speed reached
1 Halt (Bit8 of controllword)=1: Axis speed is 0
0 Speed is not 0
12
1 Speed is 0
0
13 Not Supported
1

5.5 Object parameters related to Profile velocity mode

0x6069: Velocity sensor actual value

This object defines the actual speed of the motor. This value is an internal speed unit, as
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shown in Table 5-5.

Table 5-5 Introduction to 0x6069

Index object Default
name mapping | access
number type value
VAR - RO
0x6069 Velocity sensor actual value data type | unit range 0
INT32 Cnt/s -

0x606B: Velocity demand value

This object defines the speed command value input into the speed controller. This value

is a user-defined speed unit, as shown in Table 5-6.

Table 5-6 Introduction to 0x606B

Index object Default
name mapping | access
number type value
VAR - RO
0x6068B Velocity demand value data type | unit range 0
INT32 uu -

0x606C: Velocity actual value

This object defines the actual speed of the motor. This value is a user-defined speed

unit, as shown in Table 5-7.

Table 5-7 Introduction to 0x606C

Index object Default
name mapping | access
number type value
VAR TxPDO RO
0x606C Velocity actual value data type | unit range 0
INT32 uu -

0x606D: Velocity window

The object defines the speed threshold for the difference between the target speed and

the actual speed. If this value is set to OxFFFF (-1), this function is not used, as shown in Table

5-8.
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Table 5-8 Introduction to 0x606D

Index object Default
name mapping | access
number type value
VAR - RW
0x606D Velocity window data type | unit range
UINT16 uu -

0x606E: Velocity window time

This object defines a continuous cumulative time value with a speed difference less than

the threshold (0x606D). When the set time is reached, it is considered to have reached the

target speed, as shown in Table 5-9.

Introduction to Table 5-9 Ox606E

Index object Default
name mapping | access
number type value
VAR - RW
O0x606E Velocity window time data type | unit range 12
UINT16 ms -

0x606F: Zero speed threshold

This object defines a zero speed threshold, which is the range within which the speed

approaches zero speed. When the actual speed is lower than this value, the axis is

considered stationary. As shown in Table 5-10.

Table 5-10 Introduction to Ox606F

Index object Default
name mapping | access
number type value
VAR - RW
0x606F Velocity threshold data type | unit range 100
UINT16 uu -

0x6070: Zero speed threshold time
This object defines the continuous cumulative time value where the actual speed is

greater than the zero speed threshold (0x606F). When the set time is reached, it is
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considered that the current axis is not in a stationary state, as shown in Table 5-11.

Table 5-11 Introduction to 0x6070

Index object Default
name mapping | access
number type value
VAR - RW
0x6070 Velocity threshold time data type | unit range 12
UINT16 ms -

0x607F: Max profile speed

This object defines the maximum allowable speed in the forward and backward
directions in velocity trajectory planning. The relevant instructions for Ox607F are introduced
in 4.3.5.
0x6080: Max motor speed

This object defines the maximum allowable speed of the motor in both positive and
negative directions, used to protect the motor. This value can be obtained from the motor
manual or nameplate.
0x6083: Profile acceleration

This object defines the acceleration in trajectory planning. The relevant instructions for
0x6083 are introduced in 4.3.5.
0x6084: Profile deceleration

This object defines the deceleration in trajectory planning. The relevant instructions for
0x6084 are introduced in 4.3.5.
0x6086: Motion profile type

This object defines the curve type for control planning. The relevant instructions for
0x6086 are introduced in 4.3.5.
0x60A4: Profile jerk

This object defines the jerk speed when the motionprofile type is set to jerk limited
ramp. The relevant instructions for 0x60A4 are introduced in 4.3.5.
0x60FF: Target velocity

This object defines the given value of the target speed value. When feedforward Ox60B1
is enabled, the target speed is the sum of 60FFh (Target speed) and 60B1h (Velocity offset).

The parameters are shown in Table 5-12.
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Table 5-12 Introduction to Ox60FF

Index object Default
name mapping | access
number type value
VAR RxPDO RW
Ox60FF Target velocity data type | unit range 0
INT32 uu -

0x2200.01: Velocity tracking threshold

This object defines the allowable speed following error threshold for the speed

command value and the actual value. If the value is set to OxFFFF FFFF (232-1), then this

function is not used, as shown in Table 5-13.

Table 5-13 Introduction to 0x2200.01

Index object Default
name mapping | access
number type value
VAR - RW
0x2200.01 | Velocity tracking threshold data type | unit range 271
UINT32 uu -

0x2200.02: Velocity tracking time

This value defines the continuous cumulative maximum alarm time value when the

speed following error exceeds the threshold (0x2200.01). When the set time is exceeded, it is

considered that a speed following error has occurred. As shown in Table 5-14.

Introduction to Table 5-14 0x2200.02

Index object Default
name mapping | access
number type value
VAR - RW
0x2200.02 Velocity tracking time data type | unit range 1000
UINT32 ms -

0x2117: Motion profile typel

This value defines the speed curve planning method for stopping the process in speed
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mode. As shown in Table 5-15.

Table 5-15 Introduction to 0x2117

Index object Default
name mapping | access
number type value
VAR - RW
0x2117 Motion profile typel data type unit range | O
INT16 - 0,3

The Motion profile types corresponding to 0x2117 are shown in Table 5-16.

Table 5-16 Velocity profile types

Value define
0 Linear ramp
3 Jerk limited ramp

5.6 Application examples
When using the Profile Velocity mode, the required steps are:
1. Set 6060h to 3 and select Profile Velocity Mode;
2. Set 6083h and 6084h to modify acceleration and deceleration time;
3. Set 60FFh to modify the target speed command.
4. Set 6040h to enable the drive, send 0x06->0x07->0x0F enable, and send 0x06/0x07
interrupt control mode;

5. Stop: Stop according the description in 4.5.
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Chapter 6 Profile torque mode
6.1 Function Introduction

Profile torque mode. Given the target torque (0x6071) and the speed of setting the
torque curve, the internal trajectory generator of the servo will generate a series of torque

commands (0x6074) to the servo control system. As shown in Figure 6-1.

Target torque (6071,) |
Target slope (6087 ,) )
Torgue profile type (6088,) | Trajectory | Toraue demand (6074,
Controword (6040,) r generator
Max torque (6072 ) i
> Torque —
Max current (6073,,) CC;?]T'&DI —H'./M 010;\"
Motor rated torque (6076,,) : power "‘\_ﬂ__,/"
Motor rated current (6075, | “Sege
_Torque actual value (6077 )
:Current actual value (6078 .,
DC link voltage (6079,

Figure 6-1 Profile torque mode

6.2 Operation methods

1.Set [6060h: Mode of operation] to 4 (Profile velocity mode);

2.Set [6071h: Target torque] to modify the target torque (unit: rated torque/1000);

3.Set [6087h: Torque slope] to modify the torque change rate (unit: rated
torque/1000/s);

4.Set [6040h: Control word] to enable the servo drive and start the motor to run;

5.Query [6041h: Status word] to obtain the target received status feedback of the servo
drive;
6.3 Use of Control Word

Some bits of the control word and status word have specific meanings in torque control

mode. The structure of control words is shown in Table 6-1. As shown in Table 6-1.
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Table 6-1 Structure of Control Words in Profile torque mode

Bit 15~9 8 7 6~4 3~0
General General General
function definition Halt definition reserve definition

When Bit8 is set to 1, the operation of the axis can be stopped, as shown in Table 6-2.

Table 6-2 Definition of Control Word Bit8

Bit Value define
0 Execute the motion process

8 Stop the operation of the axis according to the definition
! of 0x605D Halt option code

6.4 Use of Status Word

The structure and definition of status words are shown in Table 6-3.

Table 6-3 Definition of Status Words in Profile torque mode

Bit 15~14 13~12 11 10 9~0
General General General
function definition reserve definition Target Reached definition

The definition of status word Bit10 is introduced in Table 6-4.

Table 6-4 Definition of Status Word Bit10

Bit Value define
0 Halt (Bit8 of control word)=0: Target torque not reached
0 Halt (Bit8 of control word)=1: axis deceleration

w0 1 Halt (Bit8 of control word)=0: Target torque reached
1 Halt (Bit8 of control word)=1: Axis speed is 0

6.5 Object parameters related to Profile torque mode

0x6071: Target torque

This object defines the target torque value, as shown in Table 6-5.
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Table 6-5 Introduction to 0x6071

Index Default
name object type mapping access
number value
VAR RxPDO RW
data type unit range
0x6071 Target torque 0
Rated
INT16 -
torque/1000

0x6074: Torque demand

This object defines the torque command values input into the torque controller, as

shown in Table 6-6.

Table 6-6 Introduction to 0x6074

Index Default
name object type mapping access
number value
VAR - RO
data type unit range
0x6074 Torque demand 0
Rated
INT16 -
torque/1000

0x6077: Torque actual value

This object defines the actual torque value of the motor, as shown in Tables 6-7.

Table 6-7 Introduction to 0x6077

Index Default
name object type mapping access
number value
VAR - RO
data type unit range
0x6077 Torque actual value 0
Rated
INT16 -
torque/1000
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0x6078: Current actual value

This object defines the actual current value of the motor, as shown in Tables 6-8

Table 6-8 Introduction to 0x6078

Index Default
name object type mapping access
number value
VAR - RO
data type unit range
0x6078 Current actual value 0
Rated
INT16 -
current/1000
0x6087: Torque slope
This object defines the rate of torque change, as shown in Table 6-9.
Table 6-9 Introduction to 0x6087
Index Default
name object type mapping access
number value
VAR - RW
data type unit range
0x6087 Torque slope 0
Rated
UINT32 -
torque/1000/s

0x6088: Torque profile type

This object defines the curve types for torque profile planning, as shown in Table 6-10.

Table 6-10 Introduction to 0x6088

Index Default
name object type mapping access
number value
VAR - RW
0x6088 Torque profile type data type unit range 0
INT16 - 0

The current supported modes are shown in Table 6-11.

0x2115: TrqLoopPosVelLimit

This object defines the torque control forward speed limit values, as shown in Table

6-12.
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Table 6-12 Introduction to 0x2115

Index Default
name object type mapping access
number value
VAR - RW
data type unit range
0x2115 TrgLoopPosVellLimit 1000
Rated
UINT16 _
speed/1000

0x2116: TrqLoopNegVelLimit

This object defines the torque control reverse speed limit values, as shown in Table

6-13.
Table 6-13 Introduction to 0x2116
Index Default
name object type mapping access
number value
VAR - RW
data type unit range
0x2116 TrgLoopNegVelLimit 1000
Rated
UINT16 -
speed/1000

6.6 Application examples
When using the Profile Torque mode, the steps that need to be taken are:
1. Set 6060h to 4 and select Profile Torque Mode;
2. Set 6087h of the torque slope;
3. Set 6071h to modify the target torque command.
4. Set 2115h: TrgLoopPosVelLimit to set the forward torque speed limit (unit: 0.1% of rated
torque);
5. Set 2116h: TrgLoopNegVelLimit to set the reverse torque speed limit (unit: 0.1% of rated
torque);
6. Set 6040h to enable the drive, send 0x06->0x07->0x0F enable, and send 0x06/0x07
interrupt control mode;

7. Stop: Stop according to the description in 4.5.
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Chapter 7 Periodic Synchronous Position Mode

7.1 Function Introduction

Periodic synchronous position mode ,as the Cyclic sync position mode, means the upper
master completes the planning of the position trajectory, and then sends the planned target
position to the servo drive in a periodic synchronization manner through the PDO object

0x607A, ultimately achieving position control by the servo. As shown in Figure 7-1.
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Figure 7-1 Periodic synchronous position mode

7.2 Operation methods

1.Set [6060h: Mode of operation] to 8 (Cyclic synchronous position mode);

2.Set the EtherCAT synchronization cycle and start the DC mode. The cycle should be
consistent with the configuration of the lower 0x60C2, with a default of 4ms;

3.Set [6040h: Control word] to enable the servo drive (enable when set to 0xOF, other
bits refer to Section 4.5 for detailed explanation of 6040h);

4.Set [607Ah: Target position] as the target position (unit: user unit);

5.Set [6064h: Position actual value] to obtain feedback on the actual position of the
motor;

6.Query [6041h: Status word] to obtain the status feedback (following error, target
reached) of the servo drive;

7.3 Use of Control Word

The bit of the control word has no specific meaning in the periodic synchronous

position mode.
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7.4 Use of Status Word
Some bits of the status word have specific meanings in the periodic synchronous
position mode. The structure and definition of status words are shown in the table below.

The structure of status words is shown in Table 7-1.

Table 7-1 Structure of Status Words in Periodic Synchronous Position Mode

Bit 15~14 13 12 11 10 9~0
Target
General following General General
function position reserve
definition error definition definition
ignored
The definition of status words is shown in Table 7-2.
Table 7-2 Definition of Status Words Bit10, Bit12, and Bit13
Bit Value define
0 reserve
10
1 reserve
0 Ignore target location
12
1 The target position is used as input to the position control loop
0 No following error
13
1 Following error

7.5 Periodic synchronization position mode related object parameters

0x607A: Target position

This object defines the target position, and the parameter description is described in
section 4.5.
0x6064: Position actual value

This object defines the actual position value obtained from the encoder, and the

parameter description is described in section 4.5.
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0x60BO0: Position offset

This object defines the offset value of target position (0x607A), as shown in Table 7-3.

Table 7-3 Introduction to 0x60B0

Index Default
name object type mapping access
number value
VAR - RW
0x60B0 Position offset data type unit range 0
INT32 uu -

0x60B1: Velocity offset

This object provides an offset value for velocity, which is known as velocity feedforward

in the periodic synchronous position, as shown in Table 7-4.

Table 7-4 Introduction to 0x60B1

Index Default
name object type mapping access
number value
VAR - RW
0x60B1 Velocity offset data type unit range 0
INT32 uu -

0x60B2: Torque offset

This object provides an offset value for torque, which is torque feedforward in the

periodic synchronous position.

Table 7-5 Introduction to 0x60B2

Technical forum: https://en.ismc.cn/e2eforums
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VAR - RW
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0x60B2 Torque offset 0
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torque/1000
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7.6 Application examples

1. Set 6060h to 8 and select Cyclic Synchronous Position Mode;

2. Set 6040h to enable the drive to send 0x0F;

3. Set 607Ah as the target position (absolute position) step by step and perform position

control.
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Chapter 8 Periodic Synchronous Velocity Mode

8.1 Function Introduction

Periodic synchronous velocity mode, as the Cyclic sync speed mode. Means the upper
master completes the planning of the speed trajectory, and then sends the planned target
speed to the servo drive in a periodic synchronization manner through the PDO object

Ox60FF, ultimately achieving speed control by the servo. As shown in Figure 8-1.
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Figure 8-1 Periodic synchronous velocity mode

8.2 Operation methods
1.Set [6060h: Mode of operation] to 9 (Cyclic synchronous velocity mode);

2.Set the EtherCAT synchronization cycle and start the DC mode. The cycle should be
consistent with the configuration of the lower 0x60C2, with a default of 4ms;
3.Set [6040h: Control word] to enable the servo drive (enable when set to OxOF, other

bits refer to Section 4.5 for detailed explanation of 6040h);

4 Set [60FFh: Target speed] as the target speed (unit: user unit);

5.Set [606Ch: Velocity actual value] to obtain feedback on the actual speed of the

motor;
6.Query [6041h: Status word] to obtain the status feedback (following error, target

reached) of the servo drive;
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8.3 Use of Control Word

The bit of the control word has no specific meaning in the Periodic synchronous velocity
mode.
8.4 Use of Status Word

Some bits of the status word have specific meanings in the Periodic synchronous
velocity mode. The structure and definition of status words are shown in the table below.

The structure of status words is shown in Table 8-1.

Table 8-1 Structure of State Words in Periodic synchronous velocity mode

Bit 15~14 13 12 11 10 9~0
Target
General following General General
function velocity reserve
definition error definition definition
ignored
The definition of status words is shown in Table 8-2.
Table 8-2 Definition of Status Words Bit10, Bit12, and Bit13
Bit Value define
0 reserve
10
1 reserve
0 Ignoring target speed
12
1 The target speed is used as input to the speed control loop
0 No following error
13
1 Following error

8.5 Periodic synchronization speed mode related object parameters

0x60FF: Velocity position

This object defines the target speed, and the parameter description is introduced in 5.5.
0x606C: Velocity actual value

This object defines the actual speed value, and the parameter description is introduced

in 5.5.
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0x60B1: Velocity offset
This object provides an offset value for speed, which is known as speed feedforward at
periodic synchronous speed, as shown in Table 8-3.

Table 8-3 Introduction to 0x60B1

Index Default
name object type mapping access
number value
VAR - RW
0x60B1 Velocity offset data type unit range 0
INT32 uu -

0x60B2: Torque offset
This object provides an offset value for torque, which is torque feedforward at periodic
synchronous speed.

Introduction to Table 8-4 0x60B2

Index Default
name object type mapping access
number value
VAR - RW
data type unit range
0x60B2 Torque offset 0
Rated
INT16 -
torque/1000

8.6 Application examples

1. Set 6060h to 9 and select Cyclic Synchronous velocity mode;

2. Set 6040h to enable the drive to send OxOF;

3. Set 60FFh as the target speed in each cycle for speed control.
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Chapter 9 Periodic Synchronous Torque Mode

9.1 Function Introduction

Periodic synchronous torque mode means the upper master completes the planning of
the torque, and then sends the planned target torque to the servo drive in a periodic
synchronization manner through the PDO object 0x6071. Finally, the servo achieves torque

control. As shown in Figure 9-1.
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-+ Velocity actual value
(606C,,)

2 Position actual value
(6064,)

Figure 9-1 Periodic synchronous torque mode

9.2 Operation methods

1.Set [6060h: Mode of operation] to 10 (Cyclic synchronous torque mode);

2.Set the EtherCAT synchronization cycle and start the DC mode. The cycle should be
consistent with the configuration of the lower 0x60C2, with a default of 4ms;

3.Set [6040h: Control word] to enable the servo drive (enable when set to 0xOF, other
bits refer to Section 4.5 for detailed explanation of 6040h);

4.Set [6071h: Target torque] as the target torque (unit: rated torque/1000);

5.Set [6077h: Torque actual value] to obtain the actual torque feedback of the motor;

6.Query [ 6041h: Status word] to obtain the status feedback (following error, target

reached) of the servo drive;
9.3 Use of Control Word

The bit of the control word has no specific meaning in periodic synchronous torque

mode.
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9.4 Use of Status Word

Some bits of the status word have specific meanings in periodic synchronous torque
mode. The structure and definition of status words are shown in the table below.

The structure of status words is shown in Table 9-1.

Table 9-1 Structure of State Words in Periodic Synchronous Torque Mode

Bit 15~14 13 12 11 10 9~0
Target
General following General General
function torque reserve
definition error definition definition
ignored
The definition of status words is shown in Table 9-2.
Table 9-2 Definition of Status Words Bit10, Bit12, and Bit13
Bit Value define
0 reserve
10
1 reserve
0 Ignoring target torque
12
1 The target torque is used as input to the torque control loop
0 No following error
13
1 Following error

9.5 Parameters of objects related to periodic synchronous torque mode

0x6071: Target torque

This object defines the target torque value, and the parameter description is described
in section 6.5.
0x6077: Torque actual value

This object defines the actual torque value of the motor, and the parameter description
is described in section 6.5.
0x60B2: Torque offset

This object provides a offset value for torque, which is torque feedforward in the

periodic synchronous torque.
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Table 9-3 Introduction to 0x60B2

Index Default
name object type mapping access
number value
VAR - RW
data type unit range
0x60B2 Torque offset 0
Rated
INT16 -
torque/1000

0x2115: TrgLoopPosVellLimit

This object defines the torque control forward speed limit values, as shown in Table 9-4.

Table 9-4 Introduction to 0x2115

Index Default
name object type mapping access
number value
VAR - RW
data type unit range
0x2115 TrgLoopPosVellLimit 1000
Rated
UINT16 -
speed/1000

0x2116: TrqgLoopNegVelLimit

This object defines the torque control reverse speed limit values, as shown in Table 9-5.

Table 9-5 Introduction to 0x2116

Index Default
name object type mapping access
number value
VAR - RW
data type unit range
0x2116 TrgLoopNegVelLimit 1000
Rated
UINT16 _
speed/1000

9.6 Application examples

1. Set 6060 to 10 and select Cyclic Synchronous torque mode;

2. Set 60EOh: Positive torque limit to set the forward torque limit (unit: 0.1% of rated torque);

3. Set60E1h: Negative torque limit to set the reverse torque limit (unit: 0.1% of rated torque);
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4. Set 2115h: TrgLoopPosVelLimit to set the forward torque speed limit (unit: 0.1% of rated

speed);

5. Set 2116h: TrgLoopNegVelLimit to set the reverse torque speed limit (unit: 0.1% of rated

speed);

6. Set 6040h to enable the drive to send 0x0F;

7. Set 607Ah as the target torque (unit: 0.1% rated torque) step by step and perform torque

control.
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Chapter 10 Homing Mode

10.1 Function Introduction

Homing mode is used to drive the servo drive to find the mechanical origin. Users set
corresponding Homing methods and the speed and acceleration during the Homing process
according to actual application needs. As shown in Figure 8-1.

Note: In this mode, it is necessary to connect the limit switch and origin switch signals to the switch
input terminal J2 of the drive. If the limit switch signal is connected to the upper controller or PLC, a reset

process led by the upper controller is required.

Controword {(6040,)

»
Homing method (6098, ) . Statusword (6041,) -
Homing speeds (6099,) | Homing | position demand intemal value (60FC ,)
Homing acceleration (609A,) method | or Position demand value (6062,)

Home offset (607C,)

»-

Figure 10-1 Homing mode

10.2 Operation methods

1.Set [6060h: Mode of operation] to 6 (homing mode);

2.Set the [6098h: Homing method] to a range of 1-35 (detailed details can be found in
the DS402 standard);

3.Set [607Ch: Homing offset] to set the origin offset;

4.Set [6099h Sub-01: Homing speeds] to modify the speed of searching for limit
switches during the Homing process (unit: cnt/s);

5.Set [6099h Sub-02: Homing speeds] to modify the speed (in cnt/s) for finding zero
positions during the Homing process;

6.Set [609Ah: Homing acceleration] to set the zero return acceleration and deceleration
speed (unit: cnt/s/N2);

7.Set [6040h: Control word] to enable the servo drive, the Homing operation start (Bit4)
starts from a change of 0->1, and the Homing operation start interrupts the Homing process
from a change of 1->0;

8.Motor search for limit switches and home switches, complete the homing action;

9.Query [6041h: Status word] to obtain status feedback (Homing error, Homing attained,

Target reached) of the servo drive.
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10.3 Use of Control Word

Certain bits of a control word have specific meanings in Homing mode. The structure of
control words is shown in Table 10-1.

Table 10-1 Structure of Control Words in Homing Mode

Bit 15~9 8 7 6~5 4 3~0
General General Homing General
function Halt reserve
definition definition operation start definition

Bit4 set to 1 is used to start the Homing process, while Bit8 set to 1 can stop the
operation of the axis, as shown in Table 10-2.

Table 10-2 Definition of Control Words Bit4 and Bit8

Bit Value define
0 Stop the homing process

! 1 Start or continue the homing process
0 Enable Bit4 control

8 Stop the operation of the axis according to the definition
' of 0x605D Halt option code

10.4 Use of Status Word

Some bits of the status word have specific meanings in Homing mode. The structure
and definition of status words are shown in the table.

The structure of status words is shown in Table 10-3.

Table 10-3 Definition of Status Words in Homing mode

Bit 15~14 13 12 11 10 9~0
General Homing Homing General Target General
function
definition error attained definition Reached definition
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The definition of status words is shown in Table 10-4.

Table 10-4 Definition of Status Words Bit10, Bit12, and Bit13

Bit Value define
Halt (Bit8 of control word) =0: The origin position has not
° been reached
10 0 Halt (Bit8 of control word) =1: axis deceleration
1 Halt (Bit8 of control word) =0: Origin position reached
1 Halt (Bit8 of control word) =1: Axis speed is 0
0 The homing process is not yet completed
o 1 The homing process has been completed
0 Homing process without errors
= 1 An error occurred during the homing process

10.5 Homing mode Related Object Parameters
0x607C: Home offset
This object defines the deviation value between the zero point and the mechanical

origin in the application. As shown in Figure 10-2.

Fero Home
position positicn
| Home offset ’{

L .
[ i

Figure 10-2 Relationship between Zero Point, Origin, and Home Offset
The introduction of 0x607C is shown in Table 10-5
Table 10-5 Introduction to 0x607C

Index Default
name object type mapping access
number value
VAR - RW
0x607C Home offset data type unit range 0
INT32 uu -
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0x6098: Home method
This object defines a Homing method. The supported Homing methods are shown in
Table 10-5 and the introduction of 0x6098 in Chapter 10.5 is shown in Table 10-6.
Table 10-6 Introduction to 0x6098

Index Default
name object type | mapping access
number value
VAR - RW
0x6098 Home method data type unit range 35
INT8 - -

The supported Homing methods are shown in Table 10-7.

Table 10-7 Supported Homing Methods

Value define
0 No method
1 Homing method 0
2 Homing method 2
34 Homing method 34
35 Homing method 35

0x6099: Homing speeds
This object defines the speed during the homing process. The introduction of 0x6099 is
shown in Table 10-8.
Table 10-8 Introduction to 0x6099

Index Default
name object type mapping access
number value
ARRAY - -
0x6099 Homing speeds data type unit range -
UINT32 - -
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The sub index 0x00 of 0x6099 is introduced in Table 10-9.

Table 10-9 Introductionto sub index 0x00 of 0x6099

Sub
object Default
index name mapping | access
type value
number
- - RO
0x00 Number of entries data type unit range 2
UINT8 - 2
The sub index 0x01 of 0x6099 is introduced in Table 10-10.
Table 10-10 Introductionto sub index 0x01 of 0x6099
Sub index object Default
name mapping | access
number type value
- - RW
Speed during search for
0x01 data type unit range 0
switch
UINT32 uu -
The sub index 0x02 of 0x6099 is introduced in Table 10-11.
Table 10-11 Introductionto sub index 0x02 of 0x6099
Sub index object Default
name mapping | access
number type value
- - RW
0x02 Speed during search for zero | data type unit range 0
UINT32 uu -

0x609A: Homing acceleration

This object defines the acceleration and deceleration during the

shown in Table 10-12.

90

Technical forum: https://en.ismc.cn/e2eforums

homing process. As



https://en.ismc.cn/e2eforums

ISMC Servo Drive EtherCAT Application Manual Homing mode

Table 10-12 Introduction to Ox609A

Index object Default
name mapping | access
number type value
ARRAY - RW
0x609A Homing acceleration data type unit range 0
UINT32 uu -

10.6 Homing method

Homing method 1: Descending edge of negative limit switch+zero position pulse

HURALIT K

e — —

o—
AERE] H —|

BRI -

Figure 10-3 Homing method 1

When starting from the original position, the motor moves in the negative direction at
high speed (6099-01). When encountering a negative limit switch signal that becomes
higher, the motor decelerates to 0 at the homing deceleration (609A), and then accelerates
to low speed (6099-02) in the reverse direction at the homing acceleration (609A),
maintaining a forward low-speed motion until encountering the first Z signal after the
negative limit switch signal changes from high level to low level. The status word "Homing
attained" is set to 1, Start decelerating at the homing deceleration (609A) and set the status

word Target reached to 1 when stopping.
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Figure 10-4 Speed-time curve of Homing method 1

Homing method 2: descending edge of positive limit switch+zero position pulse
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Figure 10-5 Homing method 2

When starting from the original position, the motor moves forward at high speed
(6099-01). When encountering an increase in the positive limit switch signal, the motor
decelerates to 0 at the original position deceleration (609A), and then accelerates to low
speed (6099-02) in the reverse direction at the original position acceleration (609A),
maintaining a negative low-speed motion until encountering the first Z signal after the
positive limit switch signal changes from high level to low level. The status word Homing
attained is set to 1, Start decelerating at the homing deceleration (609A) and set the status

word Target reached to 1 when stopping.
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Figure 10-6 Speed-time curve of Homing method 2
Homing method 3: Descending edge of forward origin switch+zero position pulse
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Figure 10-7 Homing method 3

1.Homing started, when the origin switch signal is low, the motor moves forward at high
speed (6099-01). When encountering an increase in the origin switch signal, the motor
decelerates to 0 at the original position deceleration (609A), and then accelerates to low
speed (6099-02) at the original position acceleration (609A) in the opposite direction,
maintaining negative low-speed movement until encountering the first Z signal after the
forward origin switch signal changes from high to low, Set the status word Homing attained
to 1, start decelerating at the homing deceleration (609A), and set the status word Target
reached to 1 when stopping.

2. Homing started, when the origin switch signal is high, the motor moves in a negative
direction at low speed (6099-02) until it encounters the first Z signal after the origin switch
signal changes from high level to low level. The status word Homing attained is set to 1,
starting to decelerate at the original deceleration speed (609A), and when stopping, the

status word Target reached is set to 1.
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Figure 10-8 Speed-time curve of Homing method 3

Homing method 4: Rising edge of forward origin switch+zero position pulse
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Figure 10-9 Homing method 4

1.Homing started, when the origin switch signal is low, the motor moves forward at low
speed (6099-02) until it encounters the first Z signal after the origin switch signal changes
from low level to high level. The status word Homing attained is set to 1, starting to
decelerate at the original deceleration speed (609A), and finally returning to zero to the Z
pulse latch position. When stopping, the status word Target reached is set to 1.

2.Homing started, when the origin switch signal is high, the motor moves in the
negative direction at high speed (6099-01). When the origin switch signal becomes low, the
motor decelerates to 0 at the original position deceleration (609A), and then accelerates to
low speed (6099-02) in the reverse direction at the original position acceleration (609A),
maintaining forward low-speed motion until the first Z signal after the origin switch signal
changes from low level to high level is encountered, Set the status word Homing attained to
1, start decelerating at the homing deceleration (609A), and finally return to zero at the Z

pulse latch position. When stopped, set the status word Target reached to 1.
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Figure 10-10 Speed-time curve of Homing method 4

Homing method 5: Descending edge of negative origin switch+zero position pulse
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Figure 10-11 Homing method 5

1.Homing started, when the origin switch signal is low, the motor moves in a negative
direction at high speed (6099-01). When the origin switch signal becomes high, the motor
decelerates to 0 at the original position deceleration (609A), and then accelerates to low
speed (6099-02) at the original position acceleration (609A) in the reverse direction,
maintaining a low speed forward motion until it encounters the first Z signal after the origin
switch signal changes from high level to low level, Set the status word Homing attained to 1,
start decelerating at the homing deceleration (609A), and finally return to zero at the Z pulse
latch position. When stopped, set the status word Target reached to 1.

2.Homing started, when the negative origin switch signal is high, the motor will move in
a low-speed direction (6099-02) until it encounters the first Z signal after the origin switch

signal changes from high to low. The status word "Homing attained" is set to 1, starting to
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decelerate at the original deceleration speed (609A), and finally returning to zero until it

reaches the Z pulse lock position. When stopping, the status word "Target reached" is set to

1.
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Figure 10-12 Speed-time curve of Homing method 5

Homing method 6: Rising edge of negative origin switch+zero position pulse
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Figure 10-13 Homing method 6

1.Homing started, when the origin switch signal is low, the motor moves in the negative
direction at low speed (6099-02) until it encounters the first Z signal after the origin switch
signal changes from low level to high level. The status word Homing attained is set to 1,
starting to decelerate at the original deceleration speed (609A), and when stopping, the
status word Target reached is set to 1.

2. Homing started, when the origin switch signal is high, the motor moves forward at
high speed (6099-01). When the origin switch signal becomes low, the motor decelerates to

0 at the original position deceleration (609A), and then accelerates to low speed (6099-02) in
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the opposite direction at the original position acceleration (609A), maintaining a low speed
negative motion until the first Z signal after the origin switch signal changes from low level to
high level is encountered, Set the status word Homing attained to 1, start decelerating at the

homing deceleration (609A), and set the status word Target reached to 1 when stopping.
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Figure 10-14 Speed-time curve of Homing method 6

Homing method 7: Negative origin switch's descending edge+zero position pulse,

positive limit switch detection
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Figure 10-15 Homing method 7
1.Homing started, when the signal of the origin switch is low, and the motor moves
forward at high speed,
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1) When the origin switch signal is at a high level, the motor decelerates to 0 at the
homing deceleration (609A), and then accelerates in the reverse direction at the homing
acceleration (6099-02) to low speed (6099-02), maintaining negative motion at low speed
until it encounters the first Z signal after the origin switch signal changes from high level to
low level. The status word Homing attained is set to 1, and the motor begins to decelerate at
the homing deceleration (609A). When stopped, the status word Target reached is set to 1.

2) When the positive limit switch becomes high level, the motor decelerates to O at the
homing deceleration (609A), then accelerates to high speed (6099-01) in the reverse
direction at the homing acceleration (609A), maintaining high-speed negative motion. When
encountering the origin switch signal, it becomes high level, decelerates to low speed
(6099-02) at the homing deceleration (609A), and maintains low-speed negative motion
until encountering the first Z signal after the origin switch signal changes from high level to
low level, Set the status word Homing attained to 1, start decelerating at the homing
deceleration (609A), and set the status word Target reached to 1 when stopping.

2. Homing started, when the origin switch signal is high, the motor moves in a negative
direction at low speed (6099-02) until it encounters the first Z signal after the origin switch
signal changes from high level to low level. The status word Homing attained is set to 1,
starting to decelerate at the original deceleration speed (609A), and when stopping, the

status word Target reached is set to 1.
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Figure 10-16 Speed-time curve of Homing method 7
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Homing method 8: Rising edge of the forward origin switch+zero position pulse,

detected by the positive limit switch
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Figure 10-17 Homing Method 8

1.Homing started, when the origin switch signal is low, and the motor moves forward at
low speed (6099-02)

1) The origin switch signal becomes high level, and the motor continues to move
forward at low speed (6099-02) until it encounters the first Z signal after the origin switch
signal becomes high level. The status word Homing attained is set to 1, starting to decelerate
at the homing deceleration (609A), and the status word Target reached is set to 1 when
stopped.

2) The positive limit switch signal changes to a high level, and the motor decelerates to
0 at the homing deceleration (609A), then accelerates to high speed (6099-01) in the reverse
direction at the homing acceleration (609A), maintaining high-speed negative motion. When
encountering the origin switch signal, it changes from a high level to a low level, and the
motor decelerates to 0 at the homing deceleration (609A), then accelerates to low speed
(6099-02) in the reverse direction at the homing acceleration (609A), maintaining forward
low-speed operation, Until encountering the first Z signal after the origin switch signal
changes from low level to high level, the status word Homing attained is set to 1, starting to
decelerate at the homing deceleration (609A), and the status word Target reached is set to 1

when stopped.
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2.Homing started, when the origin switch signal is at a high level, and the motor moves
in the negative direction at high speed (6099-01). When encountering the origin switch
signal changing from high level to low level, the motor decelerates to 0 at the original
position deceleration (609A), and then accelerates to low speed (6099-02) in the reverse
direction at the original position acceleration (609A), maintaining forward low-speed
operation until encountering the first Z signal after the origin switch signal changes from low
level to high level, Set the status word Homing attained to 1, start decelerating at the

homing deceleration (609A), and set the status word Target reached to 1 when stopping.
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Figure 10-18 Speed-time curve of Homing method 8
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Homing method 9: Rising edge of negative origin switch+zero position pulse, positive

limit switch detection
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Figure 10-19 Homing method 9

1.Homing started, the origin switch signal is low, and the motor moves forward at high
speed (6099-01)

1) The origin switch signal changes to a high level, and the motor maintains a high
speed (6099-01) forward motion. When encountering the origin switch signal changing from
a high level to a low level, the motor decelerates to 0 at the homing deceleration (609A), and
then accelerates to a low speed (6099-02) in the opposite direction at the homing
acceleration (609A), maintaining a low speed negative motion until encountering the first Z
signal after the origin switch signal changes from a low level to a high level, Set the status
word Homing attained to 1, start decelerating at the homing deceleration (609A), and set the
status word Target reached to 1 when stopping.

2) The positive limit switch signal changes to a high level, and the motor decelerates to
0 at the homing deceleration (609A), then accelerates to low speed (6099-02) in the reverse
direction at the homing acceleration (609A), maintaining negative motion at low speed until
it encounters the first Z signal after the origin switch signal changes from low level to high
level. The status word Homing attained is set to 1, and the motor starts to decelerate at the
homing deceleration (609A). When it stops, the status word Target reached is set to 1.

2.Homing started, when the origin switch signal is at a high level, and the motor moves
forward at high speed. When encountering the origin switch signal changing from a high
level to a low level, the motor decelerates to O at the original position deceleration (609A),

and then accelerates to low speed (6099-02) in the reverse direction at the original position
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acceleration (609A), maintaining a low speed and negative motion until encountering the
first Z signal after the origin switch signal changes from a low level to a high level, the status
word Homing attained is set to 1, Start decelerating at the homing deceleration (609A) and
set the status word Target reached to 1 when stopping.
BRI RES PR
HE ERATITXA 5 Bk 1

FRAZES TR

6099-01 4
\a

6099-02 \

\ 7
VA
6099-02 ,’ \ ,[ -
VArhe) ]Zfé% ’

JRRIT A5 5 ETHR IR mOFRAES BT 00T 65 s Eoh

6099-01

— BEEURBIN, FRITRES NIRRT, RERAL

CHLE, AVREPR

—_— EFEEEIE, S

[ EBIN, JERITRfE S R

Figure 10-20 Speed-time curve of Homing method 9
Homing method 10: The descending edge of the forward origin switch+zero position

pulse, detected by the positive limit switch
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Figure 10-21 Homing Method 10
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1.Homing started, when the origin switch signal is low, and the motor moves forward at
high speed (6099-01)

1) The origin switch signal changes to a high level, and the motor decelerates to a low
speed (6099-02) at its homing deceleration (609A), maintaining a forward motion at low
speed until it encounters the first Z signal after the origin switch signal changes from high
level to low level. The status word Homing attained is set to 1, and the motor begins to
decelerate at its homing deceleration (609A). When it stops, the status word Target reached
issetto 1.

2) The positive limit switch signal changes to a high level, and the motor decelerates to
0 at the homing deceleration (609A), accelerates to high speed (6099-01) in the reverse
direction at the homing acceleration (609A), and maintains high-speed negative motion.
When encountering the origin switch signal changing from low level to high level, the motor
decelerates to O at the homing deceleration (609A), accelerates to low speed (6099-02) in
the reverse direction at the homing acceleration (609A), and maintains low-speed forward
motion, Until encountering the first Z signal after the origin switch signal changes from high
to low, the status word Homing attained is set to 1, starting to decelerate at the homing
deceleration (609A), and the status word Target reached is set to 1 when stopped.

2. Homing started, when when the origin switch signal is high, the motor moves forward
at low speed (6099-02) until it encounters the first Z signal after the origin switch signal
changes from high level to low level. The status word Homing attained is set to 1, starting to
decelerate at the original deceleration speed (609A), and when stopping, the status word

Target reached is set to 1.
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Figure 10-21 Speed-time curve of Homing method 10

Homing method 11: The descending edge of the positive origin switch+zero position

pulse, and the detection of the negative limit switch
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Figure 10-22 Homing method 11

1.Homing started, when the origin switch signal is low, and the motor moves in the
negative direction at high speed (6099-01)

1) The origin switch signal changes to a high level, and the motor decelerates to 0 at
the homing deceleration (609A), accelerates to low speed (6099-02) in the reverse direction
at the homing acceleration (609A), and maintains forward low-speed operation until it
encounters the first Z signal after the origin switch signal changes from high level to low level.
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The status word Homing attained is set to 1, and the motor begins to decelerate at the
homing deceleration (609A). When stopped, the status word Target reached is set to 1.

2) The negative limit switch signal changes to a high level, and the motor decelerates
to 0 at the homing deceleration (609A) and accelerates to high speed (6099-01) in the
reverse direction at the homing acceleration (609A), maintaining a forward high-speed
operation. When encountering the origin switch signal that changes from low level to high
level, the motor decelerates to low speed (6099-02) at the homing deceleration (609A) and
maintains a forward low-speed operation, Until encountering the first Z signal after the
origin switch signal changes from high to low, the status word Homing attained is set to 1,
starting to decelerate at the homing deceleration (609A), and the status word Target
reached is set to 1 when stopped.

2. Homing started, when the origin switch signal is high, the motor runs forward at low
speed (6099-02) until it encounters the first Z signal after the origin switch signal changes
from high level to low level. The status word Homing attained is set to 1, starting to
decelerate at the original deceleration speed (609A), and when stopping, the status word
Target reached is set to 1.
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Figure 10-23 Speed-time curve of Homing method 11
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Homing method 12: The rising edge of the negative origin switch+zero position pulse,

detected by the negative limit switch
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Figure 10-24 Homing method 12

1. Homing started, when the signal of the origin switch is low, and the motor is at low
speed in the negative direction (6099-02)

1) When the origin switch signal changes to high level, the motor maintains negative
low-speed (6099-02) operation. When encountering the first Z signal after the origin switch
signal changes from low level to high level, the status word Homing attained is set to 1,
starting to decelerate at the homing deceleration (609A), and when stopped, the status word
Target reached is set to 1.

2) The negative limit switch signal becomes a high level, the motor decelerates to 0 at
the homing deceleration (609A), accelerates to high speed (6099-01) in the reverse direction
at the homing acceleration (609A), and maintains forward high-speed operation. When
encountering the high level of the origin switch signal, it becomes a low level, decelerates to
0 at the homing deceleration (609A), accelerates to low speed (6099-02) in the reverse
direction at the homing acceleration (609A), and maintains negative low-speed operation,
Until encountering the first Z signal after the origin switch signal changes from low level to
high level, the status word Homing attained is set to 1, starting to decelerate at the homing

deceleration (609A), and the status word Target reached is set to 1 when stopped.
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2. Homing started, when the origin switch signal is at a high level, and the motor runs at
high speed (6099-01) in the forward direction. When encountering the origin switch signal
changing from high level to low level, the motor decelerates to O at the original position
deceleration (609A), and accelerates to low speed (6099-02) in the reverse direction at the
original position acceleration (609A). It maintains negative low-speed operation until
encountering the first Z signal after the origin switch signal changes from low level to high
level, and the status word Homing attained is set to 1, Start decelerating at the homing

deceleration (609A) and set the status word Target reached to 1 when stopping.
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Figure 10-25 Speed-time curve of Homing method 12
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Homing method 13: Rising edge of positive origin switch+zero position pulse, negative

limit switch detection
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Figure 10-26 Homing method 13

1. Homing started, when the origin switch signal is low and the motor runs at high
speed (6099-01) in the negative direction,

1) The origin switch signal becomes high level, and the motor maintains negative
high-speed operation. When encountering the origin switch signal, it changes from high
level to low level. The motor decelerates to 0 at the homing deceleration (609A), and
accelerates to low speed (6099-02) in the reverse direction at the homing acceleration
(609A). It maintains positive low-speed operation until encountering the first Z signal after
the origin switch signal changes from low level to high level. The status word Homing
attained is set to 1, Start decelerating at the homing deceleration (609A) and set the status
word Target reached to 1 when stopping.

2) The negative limit switch signal changes to a high level, and the motor decelerates to
0 at the homing deceleration (609A), then accelerates to low speed (6099-02) in the reverse
direction at the homing acceleration (609A), maintaining forward low-speed operation until
it encounters the first Z signal after the origin switch signal changes from low level to high
level. The status word Homing attained is set to 1, and the motor begins to decelerate at the

homing deceleration (609A). When stopped, the status word Target reached is set to 1.
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2. Homing started, when the origin switch signal is high, the motor maintains a negative
high-speed (6099-01) operation. When encountering the origin switch signal changing from
high to low, the motor decelerates to 0 at the homing deceleration (609A), accelerates to low
speed (6099-02) in the reverse direction at the homing acceleration (609A), and maintains a
forward low-speed operation until encountering the first Z signal after the origin switch
signal changes from low to high, Set the status word Homing attained to 1, start decelerating

at the homing deceleration (609A), and set the status word Target reached to 1 when

stopping.
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Figure 10-27 Speed-time curve of Homing method 13
Homing method 14: The descending edge of the negative origin switch+zero position

pulse, detected by the negative limit switch
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Figure 10-28 Homing method 14

1. Homing started, when the origin switch signal is low and the motor runs at high
speed (6099-01) in the negative direction

1) The origin switch signal changes to a high level, and the motor decelerates at a low
speed (6099-02) in the negative direction until it encounters the first Z signal after the origin
switch signal changes from a high level to a low level. The status word Homing attained is set
to 1, and the motor begins to decelerate at the homing deceleration (609A). When it stops,
the status word Target reached is set to 1.

2) The negative limit switch signal changes to a high level, and the motor decelerates to
0 at the homing deceleration (609A), accelerates to high speed (6099-01) in the reverse
direction with the homing acceleration (609A), and maintains negative high-speed operation.
When encountering the origin switch signal, it changes from low level to high level, and the
motor decelerates to 0 at the homing deceleration (609A), accelerates to low speed
(6099-02) in the reverse direction with the homing acceleration (609A), and maintains
negative low-speed operation, Until encountering the first Z signal after the origin switch
signal changes from high to low, the status word Homing attained is set to 1, starting to
decelerate at the homing deceleration (609A), and the status word Target reached is set to 1
when stopped.

2. Homing started, when the origin switch signal is high, the motor runs in the negative
direction at low speed (6099-02) until it encounters the first Z signal after the origin switch
signal changes from high level to low level. The status word Homing attained is set to 1,
starting to decelerate at the homing deceleration (609A), and the status word Target

reached is set to 1 when stopping.
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Figure 10-29 Speed-time curve of Homing method 14
Homing method 15: reserved, used for expanding the definition of homing method
Homing method 16: reserved, used for expanding the definition of homing method

Homing method 17: Descending edge of negative limit switch
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Figure 10-30 Homing Method 17

The motor runs at high speed in the negative direction (6099-01). When encountering a
negative limit switch signal that changes to a high level, the motor decelerates to O at the
homing deceleration (609A) and accelerates to low speed (6099-02) in the reverse direction
at the homing acceleration (609A). It maintains forward low-speed operation until
encountering a negative limit switch signal that changes from a high level to a low level. The
status word Homing attained is set to 1, and the motor begins to decelerate at the homing
deceleration (609A), Set the status word Target reached to 1 when stopping.
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Figure 10-31 Speed-time curve of Homing method 17

Homing method 18: Descending edge of positive limit switch
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Figure 10-32 Homing method 18
The motor runs at high speed (6099-01) in the forward direction. When encountering a
positive limit switch signal that changes to a high level, the motor decelerates to 0 at the
homing deceleration (609A) and accelerates to low speed (6099-02) in the reverse direction
at the homing acceleration (609A). It maintains a negative low-speed operation until
encountering a positive limit switch signal that changes from a high level to a low level. The
status word Homing attained is set to 1, and the motor begins to decelerate at the homing

deceleration (609A), Set the status word Target reached to 1 when stopping.
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Figure 10-33 Speed-time curve of Homing method 18

Homing method 19: Descending edge of negative origin switch
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Figure 10-34 Homing method 19

1. Homing started, when the origin switch signal is low, and the motor runs at high
speed (6099-01) in the forward direction. When encountering the forward origin switch
signal, it becomes high level, and the motor decelerates to 0 at the homing deceleration
(609A). In the reverse direction, it accelerates to low speed (6099-02) at the homing
acceleration (609A), maintaining negative low-speed operation until encountering the
forward origin switch signal, which changes from high level to low level, Set the status word
Homing attained to 1, start decelerating at the homing deceleration (609A), and set the
status word Target reached to 1 when stopping.

2. Homing started, when the origin switch signal is at a high level, and the motor runs at
a low speed (6099-02) in the negative direction until it encounters a positive origin switch

signal that changes from a high level to a low level. The status word "Homing attained" is set
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to 1, and it begins to decelerate at the original deceleration speed (609A). When stopping,

the status word "Target reached” is set to 1.
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Figure 10-35 Speed-time curve of Homing method 19

Homing method 20: Rising edge of forward origin switch
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Figure 10-36 Homing method 20

1. Homing started, when the forward origin switch signal is low, and the motor runs at
low speed (6099-02) in the forward direction until it encounters the forward origin switch
signal that changes from low level to high level. The status word Homing attained is set to 1,
and it begins to decelerate at the homing deceleration (609A). When stopping, the status
word Target reached is set to 1.

2. Homing started, when the forward origin switch signal is at a high level, and the
motor runs at a negative high speed (6099-01). When encountering a forward origin switch
signal that becomes low level, the motor decelerates to 0 at the homing deceleration (609A),

and accelerates to low speed (6099-02) at the homing acceleration (609A) in the reverse
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direction. Keep running at a forward low speed until encountering a forward origin switch
signal that changes from low level to high level. The status word Homing attained is set to 1,
Start decelerating at the homing deceleration (609A) and set the status word Target reached
to 1 when stopping.
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Figure 10-37 Speed-time curve of Homing method 20

Homing method 21: Descending edge of negative origin switch
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Figure 10-38 Homing Method 21

1. Homing started, when the origin switch signal is low, and the motor runs at a negative
high speed (6099-01). When encountering the origin switch signal, it becomes high, and the
motor decelerates to 0 at the homing deceleration (609A). In the reverse direction, it
accelerates to low speed (6099-02) at the homing acceleration (609A), maintaining a forward
low speed operation until encountering the origin switch signal that changes from high level
to low level. The status word Homing attained is set to 1, Start decelerating at the homing
deceleration (609A) and set the status word Target reached to 1 when stopping.

2. Homing started, when the origin switch signal is at a high level, and the motor runs at

115

Technical forum: https://en.ismc.cn/e2eforums



https://en.ismc.cn/e2eforums

ISMC Servo Drive EtherCAT Application Manual Homing mode

a forward low speed (6099-02) until it encounters the origin switch signal changing from a
high level to a low level. The status word "Homing attained” is set to 1, and it begins to
decelerate at the original deceleration speed (609A). When stopping, the status word "Target
reached" is set to 1.
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Figure 10-39 Speed-time curve of Homing method 21

Homing method 22: Rising edge of negative origin switch
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Figure 10-40 Homing Method 22
1. Homing started, when the origin switch signal is low, and the motor runs at low speed
(6099-02) in the negative direction until it encounters the origin switch signal that changes
from low level to high level. The status word "Homing attained"” is set to 1, and it begins to
decelerate at the original deceleration speed (609A). When stopping, the status word "Target
reached" is set to 1.
2. Homing started, when the origin switch signal is at a high level, and the motor runs at

a high speed (6099-01) in the forward direction. When encountering the origin switch signal,
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it becomes a low level. The motor decelerates to 0 at the original position deceleration (609A)
and accelerates to low speed (6099-02) in the reverse direction at the original position
acceleration (609A), maintaining a negative low speed operation until encountering the
origin switch signal that changes from a low level to a high level. The status word "Homing
attained" is set to 1, Start decelerating at the homing deceleration (609A) and set the status

word Target reached to 1 when stopping.
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Figure 10-41 Homing Method 22 Speed-time curve
Homing method 23: Detection of the descending edge of the negative origin switch

and the positive limit switch
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Figure 10-42 Homing Method 23

1.Homing started, when the origin switch signal is low and the motor runs at high speed
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(6099-01) in the forward direction

1) The origin switch signal changes to a high level, and the motor decelerates to 0 at the
homing deceleration (609A), then accelerates to low speed (6099-02) in the reverse direction
at the homing acceleration (609A), maintaining negative low-speed operation until
encountering the origin switch signal changing from high level to low level. The status word
Homing attained is set to 1, and the motor begins to decelerate at the homing deceleration
(609A). When stopping, the status word Target reached is set to 1.

2) The positive limit switch signal changes to a high level, the motor decelerates to 0 at
the homing deceleration (609A), and accelerates to high speed (6099-01) in the reverse
direction at the homing acceleration (609A), maintaining negative high-speed operation.
When encountering the origin switch signal, it changes from low level to high level, and the
motor decelerates to low speed (6099-01) at the homing deceleration (609A), maintaining
negative low-speed operation until encountering the origin switch signal, it changes from
high level to low level, Set the status word Homing attained to 1, start decelerating at the
homing deceleration (609A), and set the status word Target reached to 1 when stopping.

2. Homing started, when the origin switch signal is at a high level, and the motor runs at
a low speed (6099-02) in the negative direction until it encounters the origin switch signal
changing from a high level to a low level. The status word "Homing attained” is set to 1, and
it begins to decelerate at the original deceleration speed (609A). When stopping, the status

word "Target reached" is set to 1.
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Figure 10-43 Speed-time curve of Homing method 23
Homing method 24: The rising edge of the positive origin switch is detected by the

positive limit switch
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Figure 10-44 Homing method 24

1. Homing started, when the origin switch signal is low, and the motor runs at a forward
low speed (6099-02)

1) The origin switch signal becomes high level, and the status word Homing attained is
set to 1. It begins to decelerate at the homing deceleration (609A), and when stopped, the
status word Target reached is set to 1.

2) The positive limit switch signal changes to a high level, the motor decelerates to O at
the homing deceleration (609A), accelerates to high speed (6099-01) in the reverse direction
with the homing acceleration (609A), and maintains negative high-speed operation. When
encountering the origin switch signal that changes from high level to low level, the motor
decelerates to 0 at the homing deceleration (609A), accelerates to low speed (6099-01) in
the reverse direction with the homing acceleration (609A), and maintains positive low-speed
operation until encountering the origin switch signal that changes from low level to high
level. The status word Homing attained is set to 1, and the motor begins to decelerate at the
homing deceleration (609A). When stopping, the status word Target reaped. Ched set to 1.

2. Homing started, when the origin switch signal is at a high level, and the motor runs at
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a negative high speed (6099-01). When encountering the origin switch signal changing from
a high level to a low level, the motor decelerates to O at the original position deceleration
(609A), and accelerates to a low speed (6099-02) in the reverse direction at the original
position acceleration (609A), maintaining a forward low speed operation until encountering
the origin switch signal changing from a low level to a high level. The status word Homing
attained is set to 1, Start decelerating at the homing deceleration (609A) and set the status
word Target reached to 1 when stopping.
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Figure 10-45 Speed-time curve of Homing method 24
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Homing method 25: The rising edge of the negative origin switch is detected by the

positive limit switch
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Figure 10-46 Homing method 25

Regardless of whether the origin switch signal is at a high or low level, the motor's
movement is in the positive direction.

-The motor runs at high speed (6099-01) in the forward direction. When encountering
a change in the origin switch signal from high level to low level or a change in the positive
limit switch to high level, the motor decelerates to 0 at the homing deceleration (609A) and
accelerates to low speed (6099-02) in the reverse direction at the homing acceleration
(609A). It maintains a negative low-speed operation until encountering a change in the
origin switch signal from low level to high level. The status word Homing attained is set to 1,
Start decelerating at the homing deceleration (609A) and set the status word Target reached

to 1 when stopping.
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Figure 10-47 Speed-time curve of Homing method 25
Homing method 26: Detection of the descending edge of the forward origin switch and

the positive limit switch
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Figure 10-48 Homing Method 26

1. Homing started, when the origin switch signal is low and the motor runs at high
speed (6099-01) in the forward direction

1) The origin switch signal changes to a high level, and the motor decelerates from the
homing deceleration (609A) to a low speed (6099-02), maintaining a forward low-speed

(6099-02) operation until it encounters the origin switch signal changing from a high level to
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a low level. The status word Homing attained is set to 1, and the motor begins to decelerate
at the homing deceleration (609A). When stopped, the status word Target reached is set to
1.

2) The positive limit switch signal changes to a high level, and the motor decelerates to
0 at the homing deceleration (609A), accelerates to high speed (6099-01) in the reverse
direction at the homing acceleration (609A), and maintains negative high-speed operation.
When encountering the origin switch signal that changes from low level to high level, the
motor decelerates to 0 at the homing deceleration (609A), accelerates to low speed
(6099-02) in the reverse direction at the homing acceleration (609A), and maintains forward
low-speed operation, Until encountering the origin switch signal changing from high level to
low level, the status word Homing attained is set to 1, starting to decelerate at the homing
deceleration (609A), and when stopped, the status word Target reached is set to 1.

2. Homing started, when the origin switch signal is at a high level, and the motor runs at
a forward low speed (6099-02) until it encounters the origin switch signal changing from a
high level to a low level. The status word "Homing attained” is set to 1, and it begins to
decelerate at the original deceleration speed (609A). When stopping, the status word "Target

reached" is set to 1.
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Figure 10-49 Homing Method 26 Speed-time curve
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Homing method 27: Detection of the descending edge of the positive origin switch and

the negative limit switch
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Figure 10-50 Homing Method 27

1. Homing started, when the origin switch signal is low and the motor runs at high
speed (6099-01) in the negative direction

1) The origin switch signal changes to a high level, and the motor decelerates to 0 at
the homing deceleration (609A), accelerates to low speed (6099-02) in the reverse direction
at the homing acceleration (609A), and maintains forward low-speed operation until it
encounters the origin switch signal changing from high level to low level. The status word
"Homing attained” is set to 1, and the motor begins to decelerate at the homing
deceleration (609A). When stopped, the status word "Target reached” is set to 1.

2) The negative limit switch signal becomes high level, the motor decelerates to O at
the homing deceleration (609A), accelerates to high speed (6099-01) in the reverse direction
at the homing acceleration (609A), and maintains forward high-speed operation. When
encountering the origin switch signal changing from low level to high level, the motor
decelerates to low level (6099-02) at the homing deceleration (609A), and maintains forward
low-speed operation until the origin switch signal changes from high level to low level, Set
the status word Homing attained to 1, start decelerating at the homing deceleration (609A),
and set the status word Target reached to 1 when stopping.

2. Homing started, when the origin switch signal is at a high level, and the motor runs at
a forward low speed (6099-02) until the origin switch signal changes from a high level to a
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low level. The status word "Homing attained" is set to 1, starting to decelerate at the original

deceleration speed (609A). When stopping, the status word "Target reached" is set to 1.
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Figure 10-51 Homing Method 27 Speed-time curve
Homing method 28: The rising edge of the negative origin switch is detected by the

negative limit switch

BRI % JR R

®

A

A

—

LSS

B R A H 9
Figure 10-52 Homing Method 28
1. Homing started, when the origin switch signal is low, and the motor runs at low speed
(6099-02) in the negative direction

1) The origin switch signal becomes high level, and the status word Homing attained is
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set to 1. It begins to decelerate at the homing deceleration (609A), and when stopped, the
status word Target reached is set to 1.

2) The negative limit switch signal changes to a high level, the motor decelerates to 0 at
the homing deceleration (609A), accelerates to high speed (6099-01) in the reverse direction
at the homing acceleration (609A), and maintains forward high-speed operation. When
encountering the origin switch signal changing from high level to low level, the motor
decelerates to 0 at the homing deceleration (609A), accelerates to low speed (6099-02) in
the reverse direction at the homing acceleration (609A), and maintains negative low-speed
operation, Until the origin switch signal changes from low level to high level, the status word
Homing attained is set to 1, starting to decelerate at the homing deceleration (609A), and
when stopped, the status word Target reached is set to 1.

2. Homing started, when the origin switch signal is at a high level, and the motor runs
forward at high speed (6099-01). When encountering the origin switch signal becoming low
level, the motor decelerates to 0 at the original position deceleration (609A), accelerates to
low speed (6099-02) at the original position acceleration (609A) in the reverse direction, and
maintains negative low-speed operation until the origin switch signal changes from low level
to high level. The status word "Homing attained" is set to 1, Start decelerating at the homing

deceleration (609A) and set the status word Target reached to 1 when stopping.
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Figure 4-53 Homing Method 28 Speed-time curve
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Homing method 29: positive origin switch rising edge, negative limit switch detection
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Figure 10-54 Homing method 29

Regardless of whether the origin switch signal is at a high or low level, the movement
mode of the motor is in the negative direction.

The motor runs at high speed in the negative direction (6099-01). When encountering a
change in the origin switch signal from high level to low level or a change in the negative
limit to high level, the motor decelerates to 0 at the homing deceleration (609A), accelerates
to low speed (6099-02) in the reverse direction at the homing acceleration (609A), and
maintains a forward low-speed operation until the origin switch signal changes from low
level to high level. The status word "Homing attained"” is set to 1, and begins to decelerate at

the homing deceleration (609A), Set the status word Target reached to 1 when stopping.
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Figure 10-55 Homing Method 29 Speed-time curve

Homing method 30: Negative origin switch descending edge, negative limit switch

detection
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Figure 10-56 Homing method 30
1. Homing started, when the origin switch signal is low and the motor runs at high
speed (6099-01) in the negative direction
1) The origin switch signal changes to a high level, and the motor decelerates from the

homing deceleration (609A) to a low speed (6099-02), maintaining a negative low-speed
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operation until the origin switch signal changes from a high level to a low level. The status
word Homing attained is set to 1, and the motor begins to decelerate at the homing
deceleration (609A). When stopped, the status word Target reached is set to 1.

2) The negative limit switch signal changes to a high level, and the motor decelerates to
0 at the homing deceleration (609A), accelerates to high speed (6099-01) in the reverse
direction at the homing acceleration (609A), and maintains a forward high-speed operation.
When encountering the origin switch signal, it changes from low level to high level, and the
motor decelerates to 0 at the homing deceleration (609A), accelerates to low speed
(6099-02) in the reverse direction at the homing acceleration (609A), and maintains a
negative low-speed operation, Until the origin switch signal changes from high level to low
level, the status word Homing attained is set to 1, starting to decelerate at the homing
deceleration (609A), and when stopped, the status word Target reached is set to 1.

2. Homing started, when the origin switch signal is at a high level, and the motor runs at
a low speed (6099-02) in the negative direction until the origin switch signal changes from a
high level to a low level. The status word "Homing attained" is set to 1, starting to decelerate
at the original deceleration speed (609A). When stopping, the status word "Target reached"

is set to 1.
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Figure 10-57 Speed-time curve of Homing method 30
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Homing method 31: reserved, used to expand the definition of returning to the original
method
Homing method 32: reserved, used to expand the definition of the return to original
method

Homing method 33: Zero position pulse with negative movement

-

s (I

Figure 10-58 Homing Method 33

The motor runs at low speed in the negative direction (6099-02). When encountering
the first Z signal, the status word Homing attained is set to 1, starting to decelerate at the

homing deceleration (609A). When stopped, the status word Target reached is set to 1.
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Figure 10-59 Speed-time curve of Homing method 33

Homing method 34: forward moving zero position pulse
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Figure 10-60 Homing Method 34

The motor runs at a forward low speed (6099-02). When encountering the first Z signal,
the status word Homing attained is set to 1, starting to decelerate at the homing
deceleration (609A). When stopped, the status word Target reached is set to 1.
Homing method 35: Current position

The current position is the origin position.
Note:
1. The numbers in the diagram correspond to the corresponding origin method. The same number
represents different manifestations of the same way of returning to the original. As introduced in section 3
of the original method, the two @) in the diagram represent two different forms of the original method 3.
2. The zero pulse is the Z signal.
3. Bold colors indicate high-speed movement.

Homing method -1: The position of negative contact with the baffle is zero

T
D

The motor runs in the negative direction first, and when it encounters a blocking block,

the torque reaches the set value of 0x2138 and lasts for the set time of 0x2137 before
stopping. If the backoff distance is not set, the current position is set as the zero point. If the
backoff distance is set, the motor will backoff by the corresponding distance and then set the

current position as the zero point.

Homing method -2: The position of the forward contact with the baffle is zero

=] 0

The motor first runs in the positive direction and reaches the set value of 0x2138 when it

encounters the blocking block, and stops after the set time of 0x2137. If the setback distance
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is not set, the current position is set as the zero point. If the setback distance is set, the motor
will setback by the corresponding distance and then set the current position as the zero
point.

Homing method -3: Contact the baffle in the negative direction and find the Z pulse as

the zero point in the opposite direction

==
| (i
L
=

Ce-

Index Pulse }

The motor runs in the negative direction first, and when it encounters the blocking block,
the torque reaches the set value of 0x2138 and lasts for the set time of 0x2137. Then, the
motor looks for the Z pulse in the opposite direction and uses the first Z pulse as the zero
point.

Homing method -4: Contact the baffle in the forward direction and find the Z pulse as

the zero point in the reverse direction

= 'fn

-

Indax Pulse .

The motor runs in the positive direction first, andwhen it encounters the blocking block,
the torque reaches the set value of 0x2138 and lasts for the set time of 0x2137. Then, the
motor looks for the Z pulse in the opposite direction, and the first Z pulse is used as the zero

point.
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Common functions of patterns

Chapter 11 Common Functions of Patterns

11.1 Touch probe function

11.1.1 Function Introduction

The Touch probe function is used to lock the position feedback when a trigger signal or

an event occurs, and currently only supports using the encoder Z signal as the trigger signal.

When using the encoder Z signal as the trigger signal, only the rising edge of the Z signal

can be captured, and the capture result is stored in 60BAh.

11.1.2 Related object parameters

0x60B8: Touch probe function

This object defines the basic objects used for starting touch probe actions and various

settings.
Table 11-1 Introduction to Ox60B8
Index object Default
name mapping access
number type value
VAR - RW
0x60B8 | Touch probe function | data type unit range 0
Uint16 -

The bit values corresponding to 0x60B8 are explained in the table below.

Bit | Value definition
0 Probe not enabled
° 1 Probe Enable
Single trigger, only trigger probe 1 when the trigger signal is effective for
° the first time
! Continuous triggering, each time the triggering signal is effective, probe 1
' will be triggered
0 External IO input as probe trigger signal 1
’ 1 Z pulse as probe trigger signal 1
0 reserve
3
1 reserve
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0 Not enabling probe 1 rising edge latch position
! 1 Enable probe 1 rising edge latch position

0 Do not enable probe 1's descending edge latch position
° 1 Enable probe 1's descending edge latch position

0x60B9: Touch probe status

This object defines the state used for Touch probe actions.

Table 11-2 Introduction to 0x60B9

Index object Default
name mapping access
number type value
VAR - RO
0x60B9 | Touch probe status data type unit range 0
Uintl6 -

The corresponding bit values for 0x60B9 are explained in the table below.

Bit Value define
0 Probe 1 not enabled
° 1 Probe 1 Enable
0 Probe 1 Z pulse rising edge position latch not executed
' 1 Probe 1 rising edge position latch executed
Probe 1 Z pulse descending edge position latch not
2 ° executed
1 Probel descending edge position latch executed
0 reserve
3~5
1 reserve
0 Trigger from external DI
° 1 Trigger from Z pulse
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0x60BA: Touch probe posl

This object displays the obtained clamping position.

Table 11-3 Introduction to Ox60BA

Index object Default
name mapping access
number type value
VAR - RO
0x60BA | Touch probe posi data type unit range 0
INT32 -

Note: For versions V1.04 and above, this object value represents the repeated positioning
deviation value of the position deviation of two adjacent Z pulses. Users can directly set the
threshold for repeated positioning deviation to 0x2001. When the repeated positioning
deviation value of the position difference between two adjacent Z pulses exceeds the set
value of 0x2001, a repeated positioning error error of 0x7320 will be prompted.
11.2 Digital inputs/Digital outputs
11.2.1 Function Introduction
1) 60FDh Digital inputs

In some cases, some switch signals (such as origin and limit signals) are not directly sent
to the servo drive for logical control, but the servo needs to transmit the state to the upper
controller for logical control (such as Homing). At this point, it is necessary to use object
60FDh Digital inputs to transmit the relevant signals.

TheDlI status corresponding to different bit positions of 60FDh Digital inputs is shown in

the table below:

31~7 6 5 4 3 2 1 0

reserved | Z pulse DI5 Dl4 DI3 DI2 DI1 DIO

Note: When used as a limit and origin signal, the general controller judgment criteria
are that DIO (Bit0) is the negative limit, DI1 (Bitl) is the positive limit, and DI2 (Bit2) is the
origin.

2) 60FEh Digital outputs
In some cases, it is necessary for the upper controller to borrow the servo's DO for

logical control. The ISMC servo drive has 4 DO channels. At this time, the upper controller
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operates on the DO0~DQO3 pins corresponding to the bit 16 bit 19 of the 60FE: 01h Physical

Outputs object. When the bit corresponding to the bitmask (60FE: 02h) object is set to 1, the

corresponding bit output is valid.

31~20 19 18 17 16 15~0
DO3 DO2 DO1 DOO
The definitions of bits 16 to 19 for each DO are as follows:
reserved | 60FE: 01h: 0 Nooutput; 1 Output reserved

60FE: 02h: 0 Output invalid, 1 output valid

If the 60FE: 02h Bit mask=0 output is invalid, mask the corresponding

bit output of 60FE: 01h Physical Outputs.

Note: When borrowing servo DO, the corresponding digital output function needs to be

configured as "remote DO" using commissioning software.

11.2.2 Related object parameters

0x60FD: Digital inputs

Index Default
name object type mapping access
number value
VAR - RO
0x60FD Digital inputs data type unit range 0
UINT32 - -
0x60FE: Digital output
Index Default
name object type mapping access
number value
ARRAY - RO
Ox60FE | Digital outputs data type unit range 0
UINT32 - -
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Sub index object Default
name mapping | access
number type value
- - RO
0x00 Number of entries data type unit range 2
UINTS8 - 2
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Sub index object Default
name mapping | access
number type value
- - RW
0x01 Physical outputs data type unit range 0
UINT32 - -
Sub index object Default
name mapping | access
number type value
- - RW
0x02 Bitmask data type unit range 0
UINT32 - -
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11.3 Torque limitation

11.3.1 Function Introduction

To protect the drive and motor, torque limits are in effect for each motion mode. The

torque limit function limits the positive and negative torques through two parameters:

0x60EQ and OX60EL.

11.3.2 Related Object Parameters

0x60EOQ: PosTorLimit

This object represents the forward torque limit value, in units of 0.1% of the rated torque:

Index Default
name object type mapping access
number value
VAR - RW
data type unit range
0x60EQ PosTorLimit 3000
Rated
INT16 -
torque/1000

0x60E1: NegTorLimi

This object represents the negative torque limit value, with a unit of 0.1% of the rated

torque:
Index Default
name object type mapping access
number value
VAR - RW
data type unit range
Ox60E1 NegTorLimit 3000
Rated
INT16 -
torque/1000
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Chapter 12 Trouble shooting

When a Servo fails, the LED on the servo panel will flash red on a beat-by-beat basis.
The fault code based on CiA402 standard will be displayed in the fault handling screen after
connecting to the commissionging software tool.

In case of servo alarm, please refer to the following table to check the servo and follow
the corresponding strategy to solve the servo fault.

Table 12-1 Fault description

Error
Name Cause Solution
Code

1.Check power supply and

whether high inertia load leads

to rapid stop without dynamic
braking.

2. Check whether the servo and
1.DC bus with excessive | the output wiring are short
voltage. circuit, whether earthing is short

Bus 2.Short circuit at periphery. circuit, and whether the braking
0x2230
overcurrent 3.Encoder failure. resistor is short circuit.
4.Internal components of | 3.Check whether the encoder is
the servo are damaged. damaged or the wiring is correct;
check whether the shielding
layer of the encoder cable is well
grounded, and whether there is
strong interference near the
cable.
1.U-phase output is short | 1. Check U-phase wiring.
circuit. 2. Lower the load.
U-phase 2. High load. 3.Check U-phase cable and
0x2310
overcurrent 3.Cable insulation is | replace it if necessary.
damaged. 4 Measure the motor insulation,
4.Poor motor insulation. repair and replace it if necessary;
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Error
Name Cause Solution
Code
5.Failure of U-phase current | 5. Repair or replace the drive.
detecting circuit.
1.V-phase output is short
1. Check V-phase wiring.
circuit;
2. Lower the load.
2. High load.
3.Check V-phase cable and
V-phase 3.Cable insulation is
0x2311 replace it if necessary.
overcurrent damaged.
4 Measure the motor insulation,
4.Poor motor insulation.
repair and replace it if necessary.
5.Failure of V-phase current
5. Repair or replace the drive.
detecting circuit.
1.Check power supply and
whether high inertia load leads
to rapid stop without dynamic
braking.
2.Check whether the servo and
1.DC bus with excessive | the output wiring are short
voltage. circuit, whether earthing is short
Hardware short | 2.Short circuit at periphery. circuit, and whether the braking
0x2320
circuit 3.Encoder failure. resistor is short circuit.
4.Internal components of | 3.Check whether the encoder is
the servo are damaged. damaged or the wiring is correct;
check whether the shielding
layer of the encoder cable is well
grounded, and whether there is
strong interference near the
cable.
1.Llow input voltage of the | 1. Check the power circuit.
Servo power circuit. 2. Check the DC bus insulation.
0x3220

undervoltage

2. Poor insulation of DC bus.

3. High load.

3. Lower the load.

4. Check the drive cable.
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Error
Name Cause Solution
Code
4 Poor insulation of the | 5. Repair or replace the drive.
driver cable. 6.Repair or replace the basic
5.Failure of DC power module.
bus undervoltage detecting
circuit.
6.Basic power
module failure.
1.Reduce the start-stop
frequency; increase the
acceleration or deceleration time
1. Insufficient capacity . .
o constant; lower the load inertia;
of brake circuit.
Servo - - increase the drive and motor
0x3210 2.Insufficient capacity |
overvoltage of braking resistor. capacity.
3.Basic power module failure 2Increase the power of the
braking resistor.
3.Repair or replace the basic
power module;
1.Lower the ambient
temperature and
strengthen ventilation and heat
1.High ambient dissipation.
Ambient temperature. 2.Check the cooling fan speed
0x4110 temperature | 2.Abnormal cooling system. | and air volume. If they are
overheating 3.Temperature abnormal, replace the fan with
detecting circuit failure. the same Model.
3.Check whether the servo
cooling channel is blocked by
foreign objects.
Ambient 1.Low ambient temperature. | 1.Check whether the ambient
0x4120
temperature | 2.Temperature temperature is too low;
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Error
Name Cause Solution
Code
underheating | detecting circuit failure. 2.Check the value of parameter
minimum ambient temperature.
1. Lower the ambient
temperature and strengthen
) ) ventilation and heat dissipation.
1. High ambient
temperature. 2. Check the cooling fan speed
Power module | 2. Abnormal cooling | and air volume. If they are
0x4310 System.
overheating abnormal, replace the fan with
3.Temperature
the same Model.
detecting circuit failure.
3.Check whether the servo
cooling channel is blocked by
foreign objects.
1. Check the phase sequence of
the motor power cable.
2. Check the settings of encoder
parameter.
3. Check whether the encoder is
damaged or the wiring is correct;
1. Motor run away.
check whether the shielding
2.Wrong encoder
Exceed layer of the encoder cable is well
parameters.
0x8482 maximum grounded, and whether there is
3. Encoder failure
speed strong interference near the
4. Instruction error
cable.
5. Load mutation
4. Check the position / speed /
torque command.
5. Check whether the load is
mutated and related cause.
6. Correct the phase zero again.
7. Adjust PID parameters.
0x8483 Large speed 1.The encoder wiring is | 1.Check the encoder wiring;
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Error
Name Cause Solution
Code
tracking error | wrong or the connector is in | 2.Adjust the servo gain again.
poor contact. 3.Increase anti-interference
2.The gain does not match. | measures.
3.Large external load
fluctuations or interference.
1.The encoder wiring is
wrong or the connector is in | 1.Check the encoder wiring;
Large position | poor contact. 2.Adjust the servo gain again.
0x8611
deviation 2.The gain does not match. | 3.Increase anti-interference
3.Large external load | measures.
fluctuations or interference.
1. Wrong encoder
parameters. 1.Check the settings of encoder
Encoder 2. Encoder cable failure. parameters.
0x7380 connection 3.The encoder cable is not 2.Check the line sequence of
error connected. encoder cable.
4.The internal components 3.Connect the encoder cable.
of the servo are damaged.
Encoder Power off and restart the servo.
0x7383 | multi-turn info | Internal encoder error. If the fault cannot be cleared,
error replace the encoder.
Power off and restart the servo.
Encoder count
0x7385 Internal encoder error. If the fault cannot be cleared,
error
replace the encoder.
Clear the encoder multi-turn
Encoder count value, power off and restart the
0x7389 Internal encoder error.
overflow error servo. If the fault cannot be
cleared, replace the encoder.
Encoder 1. Wrong encoder | 1.Check the settings of encoder
0x738A
communication | parameters. parameters.
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Error

Code

Name

Cause

Solution

CRC error

2. Encoder cable failure.

2.Check whether the encoder is
damaged or the wiring is correct;
check whether the shielding
layer of the encoder cable is well
grounded, and whether there is
the

strong interference near

cable.

Ox738B

Encoder

delimiter error

Internal encoder error.

Power off and restart the servo.
If the fault cannot be cleared,

replace the encoder.

0x3221

PWM drive

abnormal

PWM drive

+15V undervoltage.

Check whether the control

power +24V is connected

properly.

0x8612

Exceed

position limit

Given position or actual

position exceeds position

limit.

1.Check the setting of limit
position.
2.Check the settings of given
position.
3.Check whether the limit switch

is triggered.

0x7384

Encoder

overheating

The working temperature of

the encoder exceeds 95°C.

1. Test again after the motor has
cooled down.

2. Improve the heat dissipation
conditions and check whether
the
running.

motor overheats during

3. Internal encoder error.

0x6280

Wrong profile

value

There is a zero value in the
set value of the profile track,
which makes the planned

track unsuccessful.

1.Make sure the set speed is not
zero.

2.Make sure the set acceleration
is not zero.

0x6281

Termination
speed setting

error

The termination speed is

greater than the profile

speed, which makes the

1.The set termination speed
must be less than or equal to the

profile speed.
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Error
Name Cause Solution
Code
planned track unsuccessful.
The target position is too
Termination
close to the current position | 1.Check  whether the  set
0x6282 | speed setting
to reach the termination | termination speed is too large.
error
speed.
When the minimum / o
1. Set the minimum value
maximum  software  limit | greater than the maximum when
| is notset to 0, the minimum | the  minimum / maximum
Software limit _ software limit is not set to 0.
0x6283 value is greater than or _
setting error 2. Check whether the maximum
equal to the maximum | value is too large.
value; or exceed the position | 3. Check whether the minimum
o value is too small.
limit.
When the minimum /
1. Set the minimum value
maximum position limit s
greater than the maximum when
Wrong position | not set to 0, the minimum
0x6284 the minimum / maximum
limit value is greater than or
position limit is not set to 0.
equal to the maximum
value.
Wrong
The set planned curve type | 1. Set the planned curve type to
0x6285 | planned curve
is not supported. 0 (Linear ramp)
type
Wrong 1. Set the planned curve type to
The set planned curve type
0x6286 | planned curve 0 (Linear ramp) or 3 (Jerk-limited
is not supported.
type ramp).
Wrong
The set planned torque type | 1. Set the planned torque curve
0x6287 | planned torque
is not supported. type to O (Linear ramp).
curve
1. Start homing again after
Wrong homing | The limit  switch  was
0x6288 setting a suitable homing
method accidentally triggered.
method.
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Error
Name Cause Solution
Code
1. Start homing again after
Wrong homing | The set homing method is
0x6289 setting a suitable homing
method not supported.
method.
Homing The zero point was not 1.Check the lower limit switch or
0x628B | process timed the origin switch.
out found during homing. 2.Set a suitable homing method.
Initial speed
1. Make sure the motor is still
not zero when | When the planned curve
before enabling the curve
0x628C planning type is Jerk-limited ramp,
planning of the Jerk-limited
Jerk-limited the initial speed is not zero.
ramp.
ramp
Execution time
The settings of position,
0x6180 | of planned Reset position, speed,
speed, or acceleration /
curve less than acceleration and deceleration.
deceleration are incorrect.
0
Stop speed
0x6181
greater  than | Stop speed is not set to 0 Set stop speed to 0.
initial speed
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Troubling shooting

Error
Name Cause Solution
Code
Position,
speed,
acceleration The position, speed,
and acceleration and
0x6182 Reset the target position, speed,
deceleration deceleration are not set for
acceleration and deceleration.
not set for | continuous motion of
continuous multiple points
motion of
multiple points
Internal  state
0x6184 Jump exception of the
transition error Execute homing again.
internal homing state.
in homing
The motor temperature is
detected by the external | 1. Highload.
2. Lack of phase.
temperature sensor and
3. Fault related to motor
Motor then connected to the servo | machinery, including lack of
0x7124 7 .
overtheating | through the DI port, and its | lubricating — grease, improper
S ] assembly of bearings and end
upper limit is determined by . .
caps, eccentricity of inner holes,
the external temperature | etc.
Sensor.
UVW phases have open
0x3130 | Lack of phase Check the wiring of UVW phases.
circuit.
0x8700 Sync error Bus synchronization error. Restart the servo.
0x738C Hall error Hall signal is disconnected. Check the wring of Hall.
Wrong target | The target speed is O in | Check the value of Ox6081 and
0x6551
speed position control. make sure it is not 0.
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Error
Name Cause Solution

Code

Wrong

acceleration The track planning s

and unsuccessful when | Make sure acceleration or
0x6552

deceleration in | acceleration and | deceleration is not 0.

position  and | deceleration is set to 0.

velocity control

Wrong position
The position track planning
0x6553 | track planning

Make sure the set period is not

is set to 0. 0.
period
Z pulse . .
1. Check the scale installation or
repetition The difference of adjacent Z | 5ccuracy.
0x7320 N
positioning pulses exceeds 0x2001. 2. Check the Z pulse positioning

position error

deviation.

Failed to
Failed to enable automatic
0x8620 | enable auto
calibration.
calibration

1. Check whether the motion
control Model is O.

2. Check whether the device is
stuck, the frictional resistance
increases or the load s
abnormal, etc.

3. Check whether there is an
open circuit or short circuit in the
three-phase wiring.

4. Check whether the settings of
0x2105 and 0x2402 are proper.

5 Check whether the phase
sequence of the UVW wiring and
the setting of 0x2002 are correct.

6. Check the encoder wiring.
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Error
Name Cause Solution
Code
Planned
deceleration or
The planned deceleration or | Check the deceleration or quick
quick stop
0x6542 quick stop deceleration in | stop deceleration and make sure
deceleration in
the position Model is 0. it is not O.
the position
Model is 0
Planned
deceleration or
The planned deceleration or | Check the deceleration or quick
quick stop
0x6572 quick stop deceleration in | stop deceleration and make sure
deceleration in
the position Model is 0. it is not O.
the position
Model is 0
DI external | DI external input condition | Check the external input
0x9100
input alarm triggers an alarm. conditions.
1. Adjust limiter protection peak
current.
12T protection | Exceed the 12T setting | 2- Adjust limiter protection peak
0x8900 current duration.
alarm threshold
Note: The alarm takes effect
when 0x2017 bitl is set to 1.
Operation is enabled | Enable operation after If Hall is
Alarm of no
0x8901 without performing angle | connected and angle
calibration
identification. identification is finished.
Position
Wrong encoder  wiring. | Check the encoder wiring.
feedback jitter
0xB010 Abnormal load or external | Check the load or external
during angle
disturbance. disturbance.
identification
Rotor not | Parameter settings such as
Set  appropriate  parameter
moving during | current are incorrect.
0xB020 values.

angle

identification

High load.

The machine is stuck, or the

Check device, load and wiring.
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Error
Name Cause Solution
Code
wiring is wrong.
Set  appropriate  parameter
Large action of | Large setting of current.
values.
0xB030 | angle Fault, including device, load,
Check device, load and wiring
identification wiring (phase sequence), etc.
(phase sequence).
Check the upper computer
Angle
software, M3 and C28.
0xB040 | identification Software exception
Check each parameter setting.
timed out
Check device, load and wiring.
Wrong encoder wiring.
Motor  hardly
High load or friction.
rotates during Check the encoder wiring.
Problem with current loop
0xB102 | phase Increase commutation current
configuration
sequence ratio 1.
The commutation current
detection
ratio 1 is too small.
Hall status
Wrong wiring of Hall sensor. | Check the wring of Hall Sensor.
0xB104 | feedback
Wrong Hall Model. Make sure 0x2103 is set to 0.
abnormal

Technical forum: https://en.ismc.cn/e2eforums

151



https://en.ismc.cn/e2eforums

ISMC Servo Drive EtherCAT Application Manual Communication cases

Chapter 13 Communication Cases

Example of communication configuration with Beckhoff PLC
@ Hardware connection and configuration confirmation
Complete the hardware and preliminary configuration between the servo and PLC as
described in Chapters 1 and 2
® Configuration file placement

Integrate ISMC_ Place the E XML. XML file under the TwinCAT fixed directory:

- » BEERE 0+ Windows (C] + TwinCAT + 3.0 » Config » lo » EtherCAT
il =1

| Backhoff EPP2a
| Beckhoff EPP 3
| Beckhoff EFPdno
" Beckhoff EPPSoa
| Beckhoff EPPGo
Beckhotf EPPPioxx
Backheff EQlece
7 Backheff EQ20ux
Beckheff EQ3wa
7 Beckhoff ERTxo
|| Beckhoff ER2wo:
| Beckhoff ERZwm
Beckhoff ERdxxx
7| Beckhoff ER 5o
| Beckhoff ERfuo
Beckheff ER 7o
Beckhoff ERBxox
] Beckhoff EtherCAT EvaBoard
| Beckhoff EtherCAT Teeminals
Beckhoff FE1XXX
7| Beckhoff Faooo
| Beckhotf lpoocB1l0 23
. — | Stone -E XML 343PC)

Figure 13-1 ISMC_ E XML. XML file placement location
@ Establish engineering and connectivity
Open TwinCAT software, create a project, modify the computer IP address to be on the
same local area network as the controller, and then select the target system that needs to be

connected:
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o st Mi Visual Studio (A
FALE EDIT MIEW PROJECT BUILD DEBLUG  TWINCAT PIC  TOOLWS SCOPE  WINDOW  HELP

B=ars u = % = | » Attach.. * |Release = || TWnCAT RT (+86)

o U BN | e w— |
2

«Locals

Solution Exalorer CX-130+26°  (519.212.36.L.1)

W e-g &= CX-13FDMC {519.253.76.1.1)
Celuton Exiplorpe T CX-1F0F

&7 Solution ‘Test' (1 project]

4 ol Tent
vl sysTEM
@l MOTION —————— =
=1 Ells Erter Host Name /IP: Fletresh Stahus | Biadcsst Search
B sarery
| Fe Hast Hame: Corpeind  Addess A3 Hels TrinCAT 05 Vmson  Comment
4 @yo VetuabP-E1053 1927168118 TH21BETT S, (211243 | WnP
Select Adapteris)
a5 Mappisgs

V| DW 1501 Wiesless N WLANHaf Ninl  10.199.164.]0 255,255.255. 192
|| TwinCAT-Intel 5CT Ethernst Admpter (Ggabit] 192 168.1 118 255.255.255,0

STCZELE | RES T ERE |, Mg hm
Ul | TR SRR LIRS NTC 2R

Reute
A
Tumebl ype [Tor -
B Static & Sratic
I<P&105 Temgeiay gy
@ Hoel Nana P tudckess

Carmeelon Tieaut |5} 5

Figure 13-2 TwinCAT Modifying IP Address
@ Scan slave station equipment and automatically configure NC axis
Right click on I/O Devices, click Scan Devices, scan the ErherCAT slave station, scan to

the slave station, click Scan boxes, and then click Automatically Add NC Axis Configuration.

FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT TWINSAFE PLC TOOLS
il | 3 - -l d"| M o | p P Attach.. - |
'EBE2  ®|®i.|[<Local>
Solution Explorer
@ e-@| F -

Search Solution Explorer (Ctrl+;)

fal Solution TwinCAT ProjectB1’ (1 project)
4 il TWIinCAT Projectsl
b @l sysTEM
MOTION
| PLC

Add New Item... Ins
Add Existing ltem... Shift+Alt+A

Scan

Paste Cirl+V

Paste with Links

Figure 13-3 Automatic scanning and configuration of slave stations in TwinCAT
Scan successful: ISMC appears as shown in the following image_ LOGO icon, and servo
status in OP status:
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DG TwinCAT Projectd - Microsolt Visual Studio X Cluick
HLE EMT WIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE MC JOOLS SCOPE  WINDOW  HELP
=0 | B-h-n P | - = ponttadic= Release = | TwinCAT RT (x54) .| ¥ |Eon!rn|WDrd - | =
L e e— [ | & )
Slution Explorar -1 o
- b= )
@) o-g General EtherCAT DU Process Data Startup CoF - Onling | Online
Selution Expleres (Cirls P~
73] Salution TWnCAT ProjectBs’ (1 project] Siafe Machine
4 J8 TwnnCAT ProjectBd D Bootstap
¥ il svstem = i — . Current State; L
4 (& MOTION Pre-Op | sate-op
b B NC-Task 1 SAF e Requestsd Stats: op
o e p | [ Clear Error
[ saFETY
Bl ces o
DL Status
« @io
4 "% Devices Port & Carrier [ Op=n
= Dovics 4 A I
# F:‘J";::gf‘h“c H Port B Ma Carrier | Cloged
% image-info Part Mo Carriar / Closad
b2 SyncUnite
B L Inputs Part Mo Carrier [ Closad
b T Outputs
[
- Sappnlla B File Aceess over EtherCAT
i Diive 3 |
b i FeedBack process deta mapping M pjame Online Type Size  =hdd.  IniOut User. Linkedto
v ;
5 : f:f:::‘(e Pntest Sat gl & Statusward ¥ 575 LINT 20 390 leput O nStatel, nGtate2
o In:wa; & Posifian actual.. X 0 DINT 40 40 lnput D nDataln] . In. Inputs ...
4§t Mappings # Velociy actual . X 0 DINT 40 450 Input O nDataln? . In . Inputs ...
mt NC-Task 1 SAF - Device 4 [EtherCAT) 1 5F Torque actual .. X -3 INT 20 49.0 lnput O nDatain3[0] . nlataln...

Figure 13-4 TwinCAT scan ISMC servo successfully

Note: When scanning the slave station, TwinCat needs to be in Configuration Mode
® Read ISMC servo COE data

As shown in the figure below, the data of the servo slave station can be read and written
through SDO. Note: If PDO data is configured, writing it here is invalid; The COE instruction
function module can also be called in the PLC program through the EtherCAT function
library to read and write parameters. For details, refer to the TwinCat user manual. Whether
the reading and writing are successful can be monitored and compared through the servo

commissioning software SMC of ISMC.

B TvinCAT ProjectBd &

S - -
ml o General EtherCAT DC Process Data  Startup | CoF - Online Binling

Search Solution Explersr (Crl<) P
B Sclution TwinCAT Broject8s’ (1 project) Update List [[JAuto Update  [F]Single Update  Show Offline Data
4 gl TwinCAT Projecat ;l
bl svsTEM Advanced.. 3
4 |= MoTION = | P—
b B NC-Task 1 5AF Advanced Settings ®
Hl rc
|10 zaFETY - Dictionary Diclionary
m C++ &
4 @o | ®:0nline - via SDO Informatiord : ® Device 0D

vE n- - :
o iy (") Offline - from Device Description Module OO ivia AoE por
4 5% Device 4 (EtherCAT)

*2 image |_

*® image-Info

de Standard Ohjeces

4B
B2 SyncUnits Mappable Chjects (TxPDO) - Hide PBO Objec
b 3 Inputs Backup Objects el IR
& R Outputs Settings Objects
#) =

mipllats
:
2 || FeadBack process data mapping M
b W Reference procsss data mapping
b @ WieState
bl InfoData
4 G% Mappings
@’ NC-Task 1 SAF - Device 4 (EtherCAT) 1

(1 Offtine - via EDS File
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Figure 13-5 Configuring SDO in TwinCAT

® Read and configure PDO mapping
TwinCAT will automatically read the default PDO configuration from the lower position
when scanning the slave XML file. The servo default PDO mapping object and configuration

are shown in the following figure:

Gereral Ether™AT DO Process Dats Stamup Cof - Online Orline
s ' -
4 5 Device 4 TtherchT) . Sync Manager: POO List:
.m
i Image SM Size  Typa  Flags Indee  Size Mame Flags o s
A0y
o S'""gue : > 0 128 Mbx. GefAD0 140 FeedBack process data ma.. 3 o
o Synclimts "
b gk 1 128 Mbxln 1At 00 FeadBack test sigral o
b Cutputs 2 20 Outpu 01600 200 Reference process data m.. z (]
b W InfoData 3 14 Inguts t601 0.0 R o
4 T¥ orive 1 (Sapphic= - ]
4 = FeedBack process data mapping
3 Statusword
# Position schul value
- Vikaly. il yndge OO Assigrenert (0r1C125 B0 Content (1400
+ Torgue actual valus -
% Mades of aperation disglay f_&::;‘: Index  Size  Offs Name Type Default (...
4 @ Reference process data mepging = Bi6041. 20 B0 Statusword T
% Contiolword 04E0B4.. 40 20 Desition actual value GINT
B Target pasition DB0EC.. 40 B0 Velociy actual value DINT
B Welocity offeet 6077 2.0 100 Torgue actual valus INT
& Torque offset
B Target velocity Download Predsfined PO Assignment (nene)
& Target tarque . :
" ’ D Acsignment : 7
B Mades of aparation N o

Figure 13-6 PDO configuration in TwinCAT
If the PDO parameter you want to add is not in the default PDO configuration, you can
add PDO parameter mapping through TWIinCAT. For example, if you want to add DI (0X2701)
status in sending PDO (1600):

TwinCAT Projeci8d & x

R o- &=~

Genaral EtherCAT DC Process Data  Startup  CoE - Online  Online

% Controlword
- Target position
& Velocity offset
B Torque offiet

Ox6081... 1.0

p-
4 "9 Device 4 (EtherCAT) m Sinc Menager: PR Lists
ou
_ Image SM Sz Type Hegs Index  Sizte  Mame ags M osu
=
L :‘:’ 0 128 Mbs. Gx1ADD 140 FeodBack process deta ma.. ER
ncln
pisl~ |:pu:-, 1 128 Mbsin O1AD] 00  FeedBack test signal 0
b W Outputs 2 20 Cutp... Ox1600 200 Reference process data m.. 2 o
b @ infcDak 114 inpus Ca1601 00  RePdol 0
4 17 Drive 1 (Sapphire - £
4 FeedBack process data mapping
* Statusword
F Position sciual value
;' Velocity actual value POO Content (el ADDK:
#' Torque actual value
¥ Modes of operation display Index Size Offs MName Type Default th...
4 W Reference process data mapping 120 Modes of operation display  SINT

% Target velocity Download Predafiead PDO Aspgreres 3
& Target torque = z
7| PDO Assignment T
5 Modes of operafion i » Load PDO info from device e
b 3 WeState [F1PDO Canfiguraticn L
4 ‘ InfoData LTS Malias  Tisa Cima A - 1lea Blimbliadd b

Figure 13-7 Adding PDO parameters in TwinCAT
@ NC Control Configuration and Instructions for Use
When using NC function control, the following configurations need to be made:
1) NC TASK cycle configuration: As shown in the screenshot below, configure the cycle
ticks in NC Task 1 SAF to 4ms. In this task, NC determines the position, velocity, acceleration
generation and calculation, and determines the direction:
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Solutien Explorer
@ e-a &=

TwinCAT Projectd3 2 X

Task  Settings Online
Search Solution Explorer (Cul+)
&1 Solution TwinCAT Project82' (1 project] Marme: NC-Task 1 SAF

4 ol TWiInCAT Projectad

Port: 501 =

[T Tables
|8 Objects
B 2 Axes
[ ric
[ sarETY
Lﬁ L=+
i Buo
4 i Devicss
b == Devics 4 (EtherCAT)
4 &% Mappings
g NC-Task 1 SAF - Device 4 (EtherCAT) 1

b @l svsTEM SET =T Dbject Id: |0x05000010
4 | MOoTION [] Auto Pricrity Maragement T
4 [BX MCTask 1 5AF . =
b prio: [+ [ ;
[B1 NC-Task 1 5VB Ea [ pisable
1% Image Cydeticks: |4 | 4000 | ms | Dl Create symbols

P E

0

Start tick {modulo): Include external symbols

[ Separate input update

[ Warming by exc=eding [A O at task begin

Meszage bow

E

Watchdog Cycles:

Figure 13-8 NC Function NC TASK Cycle Configuration in TwinCAT
2) Enable configuration of DC synchronization clock: As shown in the screenshot below,
check the clock synchronization enable option. Pay attention to the setting of Cycle Time,
which should be consistent with the synchronization cycle (4ms) of the servo drive.

Inconsistent cycles can cause servo operation jitter errors

o o-a | &=

General Eihx:rroccssDaka Startup CoE - Online  Online

Search Solution Explorer [Cirl+;) P -
b @ Real-Time - Cperation Mode: |DC—Synchan V|
B Tasks Sh-Synchron
=f= Routes

35 Tyo= System
TeCOM Objects
4 R MOTION
b [B MC-Task 1 sAF
B ric
[ sareTy
E C++
« @yo
4 "% Devices
4 ¥ Device 4 (EtherCAT)
. Image
'H Image-Info
b 2 SyncUnits
b inputs
b B Outputs
O infolata
¥ S e e e ot mapping
& ! Reference pracess data mapping

Figure 13-9: Checking DC synchronous clock in TwinCAT
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Advancad Settings =
28 Distributed Clock Distributed Clock
Cyelic Mode
Operation Mode: | éDC-Synch!on b :l
[FlEnable Sync Unit Cycle (us): | 4000
SYNC 0
Cycle Time [psh Shift Time (us):
() User Defined + SYNCO Cycle
L .
[ Based on Input Reference
[#] Enable SYNC 0 = ICI
SYNC1
() Syne Unit Cycle Cycle Time (ps): | 4000 |
(®) 5YMNC 0 Cycle ix1 v Shift Time [psh o
Enable SYNC 1
[JUse as potential Reference Clock

Figure 13-10 Cycle Time Setting in TwinCAT
3) Set the unit of NC operation in the NC axis, in Axix 1_In ENC, the distance
corresponding to the encoder pulse feedback for each position of the Scaling Factor can be
set. For example, if the servo motor rotates 10000 pulses per revolution, and if the motor
rotates 1mm per revolution, the Scaling Factor should be 1/10000=0.0001mm/Inc. If the
target position increases by 10mm, the actual servo position should increase by 100000 INC.
Usually, it is necessary to set the corresponding NC control speed and other parameters in

Axis, otherwise the servo is prone to alarms;

: = . : ,
@) | General  NC-Encoder  Parameter Time Compensation  Online
sarch Sofution Explorer [Ctii+) L~
— o
2 Reures i L =
15 Type System - i -
Bl Typ= Sys - Encoder Evaluation:
[ TcroMm Objeds | = i ~l
+ [E woTion nvert Encoder Counting Direction ALSE E
4 [ NCTask 1 5AF Sealing Factar Murnerator FimmjINC
[0 NC-Task 1 5va Scaling Factor Dencminstar [default: 1.0) ™o F
8 mage
- Position Bias o0 Fimm
1 Tables
[&] Objects Modulo Factor (2.9, 360.0°) 3600 F mm
4 I foges Tolarance Windew far Moduln Start 00 F mm
Auis T .
2R Encoder Mask (maximum ancoder valug) DwFFFFFFFF C
e Encoder Sub Mask (absolute range maximum v...  Te000FFFEF L
v W Dutputs Refarence Systemn INCREMENTAL" LJ E
4 4 Drive Limit Switches:
b Inputs
b W Qutputs Soft Position Limit Minimum Monitoring FALSE .:.i E
I el Minirmurm Position o F mm
B, lnputs Soft Position Limit Maximun Maritoring FALSE = e
b Cutputs
g_ BiC Magmum Position 00 F mm

Figure 13-11 Setting of Scaling Factor for NC Axis Running Units in TwinCAT
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4) To prevent PLC error following, set the Following Error Calculation to External:

- At ) Gararal NC-Dvive  Parameter Time Compancation
Search Sclution Exglorer (Cil+; p- =0
e Routes - | Pacameter
E Type System - Output Settings:
[l ToCOM Objects ; . .
S s Irvest Mator Palarity FALSE | 8
4 | MCTask 1348 Fieference Velocity 22000 Fomms
.-E.: NC-Task 7 5V8 =t Cutput Ratic [0.0.. 1.0] L0 F
it i o | | =
5 Tables + | Position and Velocity Scalirg:
Objacts +  Torqus and Acceleration Scalings
4 3 e +  Dptional Position Command Qutput Smoothing ..
o "1 -~ Other Settings:
e ot smone e :
e CF Drift Compensation [DAC-Offset] 0.0 F mmfs
: "' ’o":’"" Fellowing Errar Caleulatan
i eic
|8 saFETY
B+
« @yo
# . Devices
4 T Divice 4 (EtherCAT)
2 mage

Figure 13-12 Setting of Following Error Calculation in TwinCAT

5) If you want to reverse the polarity of the motor control, you can reverse the

feedback of the encoder and the polarity of the motor shaft separately. The default is FALSE,

and both are set to

True:

TwinCAT ProjectBS &

it General NC-Encoder. Farametsr Time Compensation  Online
S - (Etri+) 2 =
s Routes . . Paramste Offline Value Cinline Valus =
£ Type System - Encoder Evalustion:
& TecoM Objscts e 1
+ & moman | Invert Encader Counting Direction TRUE L
4 [ NeTask 1 saF Scaling Factor Numerstor | nionon F mmyINC
!?; NE-Tack 1 5VE Sealing Factor Denominator (default 1.0) 10 F
Lol reas Position Bias o0 F enim
7 Tables —l ! { ik}
CHbjects Modulo Factor (a.g. 360.0°) 360, F mm
4 S hwes Tolerance Windew far Madilo Start 00 F mm
a Az 1 - | } |
Bt Encader Mask (maximum ancader valua) (FFFFRFFE C
a1 Drive Encoder Sub Mask [absalits range masimum v... | DxO0OFFFFF E
tn Cord Reference System | racrEMENTAL = |e
i ~ | Limit Switches:
b B Cutputs | 1
& ot Pasition Limit Mirimum Manitoring FalsE = e
Wil sareTy Minimum Position o0 F mm
lill c++ Soft Position Limit Maximum Menitoring FALSE = [
< E o | I ! Il
4 "B Dovices | Meaximum Fosition |00 | |F mm
4 B Device d (EtherCAT) +  Filter: -

Figure 13-13 TwinCAT Encoder Reverse Setting
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o e-G| &=
Search Soluticn Explorer (Cirl1:)
fa Routes

Ba Type Systam

[] Tecom Dbjects | - =
P i mert ot ol r B 3
BB NC-Task 1 5AF Reference Velosty 2200.0 | Fmmfs
?: NC-Task 1 5VE at Qutput Ratio [0 .. 1.0 0 F
I image o T T T i
[ Tables + .Pusmoﬂ and Velodty Scaling:
[ objecs +  Tarqus and Acceleration Sealing:
4 Em fes ¢ Optionsl Pasition Command Output Smoothing ..
4 ks =[Ot Batinge
b # Enc | |
Drive Moda STANDARD =| 3
T Ctrl Drift Compemsation [DAC-Offsct] o F | mms
: . 'D"f:'m Feslicidiia Ervsr Calsubatian g = £
B mc
[l saFeETY
[l o -
=

TWinCAT Projectid. & ¥

General NC-Drive  Parameter Time Compensation

- | Output Settings:

Figure 13-14 TwinCAT motor polarity reverse setting

6) Activate the configuration and then proceed to the NC debugging interface to

control the servo operation. In running mode, use the Oline function in NC to simulate the

servo operation. First, let the servo lock the axis, then click the button to let the servo run:

HHThrE
Cogoli | Cowensation | R
| -z_g]:l-s_ Ii_ﬂfm»ész_:s e - Ainfr B
Zélﬁ]ﬁ-i'n ¥ / | Setpoint. [nn]
| " | o . 777{56 }.TTSBf F#7 B
s . Lag Diztance 1 ual Velocity: [anfz] Setpein nnf =] |
it N o G o) B
Override: [%] Total / Contrel %] Error: ; i
_ —| oo s | o00f 0.00 % [ 0 WBP//— bl
L sgeatis Qo) Sterek e Ensbling :
Tty D00 teving || loowled Mot || Fooneare G | L EEEIE
NC#if 3k [CiCalibrated [ |Mowing Fu [[In Terget Poz. | [¥|Feed Fu
__[3}!&: Job Dﬂwing Ew [jln Foz. Range Feei B {iﬁ‘éﬂi:’&
s o) w, Comtroller Bs—Factor: [on/sfen] Befarence Valocity:
FHEHPEY '\. 5 | = :
Ly q :Im_;u Fazition: EuT Target Yolocd ty:
Hint E '\";.CI !] i
EEEET T B
B R S Fi| F2||Fal F4 Fgl Fg
{2 [ 5 ™
| @ L Fah I
1 o )

Figure 13-15 Introduction to NC Debugging Interface in TwinCAT

PLC Engineering Establishment

1) New PLC project:
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TR T
Sclution Explorer |4 Installed Sort by: [Default s Search Installed Templatss (Cid+E) 0~ i

R I I .
SRR Pl Templazes B candadpic Frojee Type Plc Templatss

Tearch Solution Explarer (Tii+)

1 - Creates a new TwinCAT PLE project
51 Solusion TwinCAT Projectss’ (1 m Empéy PLC Project Flz Templates containing a task and a program.
4 il TwinCAT Projectan
4 @ svsTEM
2 License
b @ FReal-Time
B Tasks
== Routes
15 Type System
[EF TeooM Objects
4 [z MoTIoN
4 & Mc-Task 1 5AF
[ NC-Task 1 5vB
b - Image
[ Tables
8] Objects
4 e doss
b Bt Axis 1

Click here to go onfine gnd find templates.

b Bl Untitled]
i carETY
i c++ Mame: Urtitlad 1

+ ﬂ"’_fu Location: | iU sers\goz\Document=\Visual Studic 2013\Projects\TwinCAT Projec3¥\TwinCAT Project - | Browse. |
4 L Devices - -
4 5 Device 4 (EtherCA Iml | concel

Figure 13-16 TwinCAT New PLC Project

2) Set the PLC Task cycle to 4ms:

Search Solution Explarer (Crrl+:) P~
4 1) Real-Tims - Mame: |PleTask Paort: 350
[ /O Idle Task
o o b auto start Object Id: |0x02010050
———— s
= PleTask: [ &uro Priority Management Bitins
=k Routes g
Priority: 20 :
s Type System ¥ || Disable
(] Tecom objects hcla ticks: |4 el syitls
4 = MOTION
Fl @ MC-Task 1 SAF Start tick (module): include external symbols
B NC-Task 1 SvE
L R— [lseparate input update
=1 Tables Dz tidkes: @ :.:
Obyjects
4 e Aes [JwWarning by exceading
B A Al Mscsage box
« Hpc " [ Floating point exceptions
4 I ureitedn Watchdog Cycles: o E'

4 g Untited Project [ Watchdeg stack
b External Types
b = References
3 DUTs Comment:
i GVLs
b T3 POUs
= VISUs
A Ptk (0Tl

Figure 13-17 Setting PLC Task Cycles in TwinCAT
© Use of CoeSDO
CoeSDO, similar to SDO in CANOPEN, can be used to read and write data that is not
frequently exchanged or objects that do not support PDO communication. The steps to use

it are as follows:

1) Add "Tcd_EtherCAT. lib" to the TwinCAT PLC library manager;
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Sahutian Explarsr 7
Add Library =
o med -
tion Explarer (Ctri:) £ Enter o string for o fulltext search in al libraries.. El= =]
Imags | tibrary Compary £
I Tablez + i suldingAutomation
@] Ohjecte i —
i 22 Commantca
et e 55 CantroBer
a [T Urtitled Paticoe

# gil Untitled! Project B i

b External Types

= DUTs

T Daive
w8 Te2 Coupler Backnaff Automanon GmbH

L= T aﬁhcz_emutm' | Beckft autsmation GubH
<@ fous g e — * Beckhaff Autmmation Gk
_J.,:_Ln::w (FREY 18 ek A Backhaff Automation Grbh
8 Te2 RS Beckmaff Automatan GrbH
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4 Eyo T
B S e
4 " Devices ;
4 "W Device 4 [EthesCATI L

Figure 13-18: Adding "Tcd_EtherCAT. lib" to the TwinCAT PLC Library Manager
3) After adding, declare the CoeSDO read and write function block in the program. We
take reading servo status word 60410010 and writing Homing method 60980008 as

examples, both of which are unsigned:

[ T —————
1 FROGRAM MRLTH
- 2 AR
3 sletId : T EmsNetId : lgh. 254 110.1237.5.1"%3
4 bkExecute : BOOL:=EZ
5 bBExe : BOOL:=FLL:
£ n3laveliddr : UINT
7 nIndex : WOED :
g niubIndex : BYTE :=0;
£ nIindexl D WORD := legc093;
1a nSubIndexl : BYTE :=0;
11 BError + BOOL;
1z nErrTd : UDINT:
15 fb5doRead : FB EcCoESdoRead:
14 fbSdoWrite : FB EcCoESdoWrite;
15 statuword: UINT.T
1€ Homing mode: INT:= 7;
17
12 EHD_‘\@LR

Figure 13-19 Adding CoeSDO Function Block to TwinCAT Program

4) Determine the T of the EtherCAT main station_ AmsNetld

OIUGON EXPICFar
R e-a & -
sarch Solution Explorer (el +; Pl
4 [ test Project =
b 3 External Types
b i References

Gensral Adaoter EtherCAT Online  CoF - Online

I\jeuc: [189.254 110027 51 i Acheanced Setlingss

Expart Configuration File,..

Ca DUTs
3 GVLs Syne Unit Assigrment ..
4 |y POUS
F MAIN (PRG) e
CH VIss i
b 5B PleTask (PlcTask)
-
Ly tests n e N
i testime Fra. Cmd Addr ten W SmcUnit  Cycle (. Utlization (. Size / Du
@ test Instance
[ sareTy Mo R0 ov00000D00 1 4,000
Mo kW oaiopooo0 200 3 <defoult= 4,000
Mo BRD  0x00000x0.. 2 i 4000 0.20 75/ 7.92
020
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Figure 13-20 T for determining the EtherCAT master station in TwinCAT_ AmsNetld

5) Determine the address of the slave station, SlaveAddr

e = General EtherCAT pr Process Data  Startup  CoE - Online  Online  WNC: Online NC: Fy
brch Solutior Explorer (Cirl=;) P -
2] MAIN [PRG] a Type: |Sapphire EtherCAT Drive |
3 VisUs .
b IH%' PlcTask (FlcTask) Product/Revision: |37458 /1 |
E-: testime Auto Inc Addr: (1]
0§ test Instance "
(10 SAFETY therCAT Addr: [] Advanced Setings..
fed c++ TR
« Bip Identification
4 ¥ Devices Previous Port: Master
4 7% Device 4 (EtherCAT)
3 jmage
B rnage-info
b 2 SyncUnits
b Inputs Name Online Type Size =Add.. InfOut User.. Lin|
bl Outputs #! Statusword X 545 UINT 20 380 Input O nSt
b G InfoData 1 Position ectual.. X 0 DINT 4.0 410 Input 0 nty
1 Velocity actual .. X 0 DINT 4.0 450 Input 0 nD)

Figure 13-21 Determine the SlaveAddr address of the slave station in TwinCAT

6) Call the read/write function block in the program, trigger the read, 0X6041 status

word is 545, write zero seeking mode 0X6089 mode 7

L fhSdoRead
(sWetId] 78825471 ¥ |:= sNetId] Tes2547i b |,

i L

fhSdoRead

f|  (sNetId] 776825471 » |:= sNetId] 6825431 » |,
s nSlavehddr[ 7008 | :=nSlavelddr{ 1001 ];

g nInde.'=nIn
i nSubIndex] @ | :=nSublndex o |,

chBuflen] 7  |:=5IZEOFfstatuword] 545 |,

nSlavebddr[ 1007 | :=nSlavelddr{ 1061 |
nIndex{ 24841 |:=nIndex] 364 |,
g nSubIndex] @ | :=nSubIndex 0 |
- pDstBuf| 168FFFFECEESFATOR0C |:= ADR{statuword =5 |,
g chbBuflen[ ¢  |:=SIEZEOF{statuwcrd] =5 |,
3 bExecute|REEY: =FL15E) ;

8 pDstBuf| iesFrrrscessrAsDe0C 3= ADR({statuword] =5 ),

g bExecutc|QRIEY:=TEUE) ;

Figure 13-22 Trigger read in TwinCAT program, 0X6041 status word is 545
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fhSdoWrite

(sMetId 78835411 ¥ |:= sNetId] 78825471 b |
nSlavebkddr 3801 | :=nSlavelhddr] 1001 |,

nIndex[ 24738 s =nIndex1[ 34738 |,

nSubIndex] @ | :=nSubIndexl[ & |,

pSrcBuf] i8SFFFraCAbeFATORE |:= ADR {Homing mode[ 7 ),
cbBuflen[ 2  [:=SIZEOF (Homing model[ 3 ),
bExecut=|GUEN: =F215E) ;

fb5doWrite
{(sNetId] "68.25411 ¥ |:= sNetId[ 16825411 » |,
nSlavelkddr 3001 | :=nSlavehddr{itoi |,
nIndex] 74728 :=nInds
nSubIndex{ O | :=n5uH Fa |,
PSrcBuf] 1ESFFFFECEREFATDRIE |:= ADR(Ho:

chBuflen[ 7 |:=5IFZEOF{Homing !
bExecut=REIER: =TFUE) ;

ng_mode[ 7 ),
L 7 .,

Communication cases

Figure 13-23 Writing Zero Search Mode 0X6089 Mode 7 in TwinCAT Program

7) Verify read and write OK through servo upper software ISMC tool

BAGE | e | AR
ETr 2 X
| BEE * BHE B
I Control word [ 1h
| iStatusword |\ 545 l..

Modesofo... | 8
Auto tuning fi
; | Homing me... - 7 |

Figure 13-24 Verification Control Word and Zero Return Mode in ISMC
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Communication case with Omron PLC

@ Hardware connection

Ethernet

EtherCAT

Figure 13-25 Omron PLC and servo hardware
@Communication connection

1) Connection between PC and PLC

The PC and PLC are connected in a 1:1 manner, without specifying an IP address or
connecting device. They can be directly connected by clicking "Online" in Sysmac Studio and
observing the controller status to determine if communication is successful. The first green
light indicates that the PC and PLC are communicating. The second green light indicates that

the PLC has communicated with the drive.

ERR/ALM

Figure 13-26 Controller Status Display

2) PLC and drive connection
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Import XML file
Right click on the main device inEtherCAT in Sysmac Studio Configuration and Settings,
and click to display the ESI library. Integrate ISMC-E XML_ 3.43 (PC). XML is stored in this

path.

SHESESH

SEHE 2
ARSI S R
TR A,

Figure 13-27 Import XML file

Node allocation

Create a project in Sysmac Studio, compile it correctly, and log in online. The default
node address of the drive is 0. When the following warning pops up for physical network and
application merging before communication connection or device replacement, node
allocation is required.

B RoEmsEEstaEas *

BErmiEE

s é¢%—’i"‘}.ﬂiﬁﬁﬁﬁﬁﬁﬂﬂﬂtﬁﬂfﬁﬁq

ZizES NG .

Figure 13-28 Node Address Out of Range Warning

Select Configuration and Settings - EtherCAT in the left tree window, right-click on the
maindevice, select Write Slave Node Address, and the following interface will pop up. Modify
it to an address greater than 1 and press Enter to write. Multiple drive node addresses

cannot be duplicated. After writing, press write and restart the servo.
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B neesTstnsSim
=g S SiE RN RS

78 | s:pphice - E Rev:0x00000001

FaaEasTaitht,
S0 ESERS SRR RS T iR ER, RS ER. WTECER. 2S0ihiEEnE.

Figure 13-29 Modifying Node Address

Connectivity
Select Configuration and Settings - EtherCAT in the left tree window, right-click on the

main device, and select Compare and Merge with Physical Network Configuration.

Figure 13-30 Comparison and Merge Interface with Physical Network Configuration

After the comparison and merging interface Witthhe physical network configuration
pops up, click on Apply Physical Network Configuration to complete the communication

configuration between the PLC and the drive. Click to download the program to the PLC. The

166

Technical forum: https://en.ismc.cn/e2eforums



https://en.ismc.cn/e2eforums

ISMC Servo Drive EtherCAT Application Manual Communication cases

two yellow lights on the servo network port and the flashing green light indicate that the

communication between the PLC and the drive is completed.

B moEnsEsichaiest T E IR

TeaitSysmac Studio LIRS RS Ttk RN RS
w-- 2 ==
7'.' Sapphire - E Rev:0x000000 g 1 s

-
7_. I Sapphire - E Rev:0x000000 g &8  2:Sapphire -...

 TREEAERER)
E SR RS TR R R T,

Figure 13-31 Application Physical Network Configuration Interface
@ Communication configuration

1) Drive Configuration

Drive parameter settings:

EtherCAT Master Type (0x2005) selection: Set 2005=1: When the specific support
master is Omron PLC, the state machine 6041 provides feedback requirements;

In the left tree window, select Configuration and Settings - EtherCAT interface, click on
the drive, and on the right side, you can configure the drive. PDO mapping and distributed

clock settings are required.

= el
: :!él _ B - E 2er 00000001
| T

Figure 13-32 PDO modification and distributed clock modification interface
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PDO mapping settings
Use default settings.
Distributed clock
Enable DC distributed clock. Otherwise, the program will not run properly.

2) Axis configuration

In the motion control settings, right-click on the axis settings to add a motion control

axis.

Figure 13-33 Adding motion control axis

Basic Axis Settings

Axis usage: The axis used.

Axis type: Server axis.

Output device 1: Select the drive for the corresponding node.

Detailed settings: Perform axis PDO settings. Each axis is configured with corresponding
PDO according to the functional blocks used. If there is digital input, perform digital input

settings.
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Figure 13-34 Basic Axis Settings
Unit settings
Unit: Set the required units according to actual needs.
Travel distance: The number of command pulses for one revolution of the motor is set
to the resolution of the encoder.
According to whether there is a gearbox to use or not to use the gearbox.
The stroke of the motor after one revolution is set according to the actual load

movement distance of the motor after one revolution.

Figure 13-35 Unit Conversion Settings
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Homing setting

—_—
fnnnnnnannannanannAnnn
EES————SSS—SSM——~———“———————~———

-

Figure 13-36 Zero return setting
Choose the appropriate homing method as needed.
If you choose to use external origin input,you need toconnect the origin input signal to
the digital input of the servo. Additionally, it is necessary to configure the digital inputs in the

detailed settings of the axis basic settings.

- HEEA
25, Positive limit switch
2%, Negative limit switch
30. Immediate Stop Input

2. Encoder Phase £ Det

37. External Latch Input 1
38. External Latch Input 2

Figure 13-37 Digital Input Configuration
The origin proximity signal of the Home Switch servo input.
Positive limit switch servo input positive limit signal
Negative limit switch servo input negative limit signal
Other settings
Set the maximum value of velocity and acceleration, taking into account that they are all

in actuator units. Units are set in the unit settings.
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Figure 13-38 Setting the maximum value of velocity acceleration

Maximum torque setting

Figure 13-39 Setting the maximum torque

Other settings, similarly, pay attention to units.

3) Task cycle

The task cycle time needs to be consistent with the lower synchronization cycle,

changed to 4ms (default).
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Figure 13-40 Task Cycle Setting

172

Technical forum: https://en.ismc.cn/e2eforums



https://en.ismc.cn/e2eforums

1ISVMIC

ISMC(China)

Add: Room 1008, Block A, No. 418, Guiping Road, Xuhui District, Shanghai, China
Hotline: 021-64030375

Email: sales@ismc.cn

Web: www.ismc.cn

Technical forum: https://en.ismc.cn/e2eforums



http://www.ismc.com
https://en.ismc.cn/e2eforums

	Preface
	Version change record
	Chapter 1 Hardware Configuration
	1.1 Interface Definition
	1.2 Drive wiring

	Chapter 2 Software Configuration
	2.1 Basic Application Configuration
	2.2 EtherCAT communication
	2.2.1 CoE reference model
	2.2.2 EtherCAT slave station information
	2.2.3 EtherCAT state machine
	2.2.4 PDO process data mapping

	2.3 Supported communication formats

	Chapter 3 CiA402 Equipment Control
	3.1 State Machine
	3.2 Control related object parameters
	0x6040: Controlword
	0x6041: Statusword
	0x605A: Quick stop option code
	0x605B: Shutdown option code
	0x605C: Disable operation option code
	0x605D: Halt option code
	0x605E: Fault reaction option code
	0x6060: Modes of operation
	0x6061: Modes of operation display
	0x603F: Error code
	0x6007: Abort connection option code
	0x607E: Polarity
	0X60C2: Interpolation time

	3.3 Unit Conversion
	0x608F: Position encoder resolution
	0x6091: Gear ratio
	0x6092: Feed constant

	3.4 Motor settings
	0x2100: Motor parameters

	3.5 Control Settings
	0x2000: PID parameters
	0x2805: Brake activation velocity
	0x2806: Brake disengage time
	0x2807: Brake engage time
	0x2808: Brake Enable
	0x2809: Brake disengage software delay time
	0x280A: Brake engage software delay time
	0x280B: Brake activation delay time


	Chapter 4 Profile position mode
	4.1 Function Introduction
	4.2 Operation methods
	4.3 Use of Control Word
	4.4 Use of Status Word
	4.5 Profile position mode related object parameter
	0x607A: Target position
	0x607B: Position range limit
	0x607D: Software position limit
	0x607F: Max profile velocity
	0x6080: Max motor speed
	0x6081: Profile velocity
	0x6083: Profile acceleration
	0x6084: Profile deceleration
	0x6085: Quick stop deceleration
	0x6086: Motion profile type
	0x60A4: Profile jerk
	0x60C5: Max acceleration
	0x60C6: Max deceleration
	0x6062: Position demand value
	0x6063: Position actual internal value
	0x6064: Position actual value
	0x6065: Following error window
	0x6066: Following error time out
	0x6067: Position window
	0x6068: Position window time
	0x60FC: Position demand internal value

	4.6 Application examples

	Chapter 5 Profile velocity mode
	5.1 Function Introduction
	5.2 Operation methods
	5.3 Use of Control Word
	5.4 Use of Status Word
	5.5 Object parameters related to Profile velocity 
	0x6069: Velocity sensor actual value
	0x606B: Velocity demand value
	0x606C: Velocity actual value
	0x606D: Velocity window
	0x606E: Velocity window time
	0x606F: Zero speed threshold
	0x6070: Zero speed threshold time
	0x607F: Max profile speed
	0x6080: Max motor speed
	0x6083: Profile acceleration
	0x6084: Profile deceleration
	0x6086: Motion profile type
	0x60A4: Profile jerk
	0x60FF: Target velocity
	0x2200.01: Velocity tracking threshold
	0x2200.02: Velocity tracking time
	0x2117: Motion profile type1

	5.6 Application examples

	Chapter 6 Profile torque mode
	6.1 Function Introduction
	6.2 Operation methods
	6.3 Use of Control Word
	6.4 Use of Status Word
	6.5 Object parameters related to Profile torque mo
	0x6071: Target torque
	0x6074: Torque demand
	0x6077: Torque actual value
	0x6078: Current actual value
	0x6087: Torque slope
	0x6088: Torque profile type
	0x2115: TrqLoopPosVelLimit
	0x2116: TrqLoopNegVelLimit

	6.6 Application examples

	Chapter 7 Periodic Synchronous Position Mode
	7.1 Function Introduction
	7.2 Operation methods
	7.3 Use of Control Word
	7.4 Use of Status Word
	7.5 Periodic synchronization position mode related
	0x607A: Target position
	0x6064: Position actual value
	0x60B0: Position offset
	0x60B1: Velocity offset
	0x60B2: Torque offset

	7.6 Application examples

	Chapter 8 Periodic Synchronous Velocity Mode
	8.1 Function Introduction
	8.2 Operation methods
	8.3 Use of Control Word
	8.4 Use of Status Word
	8.5 Periodic synchronization speed mode related ob
	0x60FF: Velocity position
	0x606C: Velocity actual value
	0x60B1: Velocity offset
	0x60B2: Torque offset

	8.6 Application examples

	Chapter 9 Periodic Synchronous Torque Mode
	9.1 Function Introduction
	9.2 Operation methods
	9.3 Use of Control Word
	9.4 Use of Status Word
	9.5 Parameters of objects related to periodic sync
	0x6071: Target torque
	0x6077: Torque actual value
	0x60B2: Torque offset
	0x2115: TrqLoopPosVelLimit
	0x2116: TrqLoopNegVelLimit

	9.6 Application examples

	Chapter 10 Homing Mode
	10.1 Function Introduction
	10.2 Operation methods
	10.3 Use of Control Word
	10.4 Use of Status Word
	10.5 Homing mode Related Object Parameters
	0x607C: Home offset
	0x6098: Home method
	0x6099: Homing speeds
	0x609A: Homing acceleration

	10.6 Homing method
	Homing method 1: Descending edge of negative limit
	Homing method 2: descending edge of positive limit
	Homing method 3: Descending edge of forward origin
	Homing method 4: Rising edge of forward origin swi
	Homing method 5: Descending edge of negative origi
	Homing method 6: Rising edge of negative origin sw
	Homing method 7: Negative origin switch's descendi
	Homing method 8: Rising edge of the forward origin
	Homing method 9: Rising edge of negative origin sw
	Homing method 10: The descending edge of the forwa
	Homing method 11: The descending edge of the posit
	Homing method 12: The rising edge of the negative 
	Homing method 13: Rising edge of positive origin s
	Homing method 14: The descending edge of the negat
	Homing method 15: reserved, used for expanding the
	Homing method 16: reserved, used for expanding the
	Homing method 17: Descending edge of negative limi
	Homing method 18: Descending edge of positive limi
	Homing method 19: Descending edge of negative orig
	Homing method 20: Rising edge of forward origin sw
	Homing method 21: Descending edge of negative orig
	Homing method 22: Rising edge of negative origin s
	Homing method 23: Detection of the descending edge
	Homing method 24: The rising edge of the positive 
	Homing method 25: The rising edge of the negative 
	Homing method 26: Detection of the descending edge
	Homing method 27: Detection of the descending edge
	Homing method 28: The rising edge of the negative 
	Homing method 29: positive origin switch rising ed
	Homing method 30: Negative origin switch descendin
	Homing method 31: reserved, used to expand the def
	Homing method 32: reserved, used to expand the def
	Homing method 33: Zero position pulse with negativ
	Homing method 34: forward moving zero position pul
	Homing method 35: Current position
	Homing method -1: The position of negative contact
	Homing method -2: The position of the forward cont


	Chapter 11 Common Functions of Patterns
	11.1 Touch probe function
	11.1.1 Function Introduction
	11.1.2 Related object parameters
	0x60B8: Touch probe function
	Touch probe function
	0x60B9: Touch probe status
	Touch probe status
	0x60BA: Touch probe pos1
	Touch probe pos1


	11.2 Digital inputs/Digital outputs
	11.2.1 Function Introduction
	11.2.2 Related object parameters
	0x60FD: Digital inputs
	0x60FE: Digital output


	11.3 Torque limitation
	11.3.1 Function Introduction
	11.3.2 Related Object Parameters
	0x60E0: PosTorLimit
	0x60E1: NegTorLimi



	Chapter 12 Trouble shooting
	Chapter 13 Communication Cases
	Example of communication configuration with Beckho
	① Hardware connection and configuration confirmati
	② Configuration file placement
	③ Establish engineering and connectivity
	④ Scan slave stati
	⑤ Read ISMC servo 
	⑥ Read and configu
	⑦ NC Control Configu
	⑧ PLC Engineering Es
	⑨ Use of CoeSDO

	Communication case with Omron PLC
	① Hardware connection
	②Communication connection
	③ Communication configuration



