CS3E Series EtherCAT Closed Loop Stepper Drive User Manual

User Manual
CS3E Series

EtherCAT Closed Loop Stepper Drive
| 4,'_%-;73‘5 \

Revision 1.0




CS3E Series EtherCAT Closed Loop Stepper Drive User Manual

.
EtherCAT.

Conformance tested

ETC Laboratory Conformance Test Passed

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

@ Thank you for purchasing Leadshine CS3E Series Products
@ Please read this manual carefully before operating

@ Please keep this manual appropriately


https://www.bing.com/dict/search?q=registered&FORM=BDVSP6&mkt=zh-cn
https://www.bing.com/dict/search?q=trademark&FORM=BDVSP6&mkt=zh-cn
https://www.bing.com/dict/search?q=and&FORM=BDVSP6&mkt=zh-cn
https://www.bing.com/dict/search?q=patented&FORM=BDVSP6&mkt=zh-cn
https://www.bing.com/dict/search?q=technology&FORM=BDVSP6&mkt=zh-cn

CS3E Series EtherCAT Closed Loop Stepper Drive User Manual

Notice

Read this manual carefully before any assembling and using. Incorrect handling of products in this manual can
result in injury and damage to persons and machinery. Strictly adhere to the technical information regarding
installation requirements.

This manual is not for use or disclosure outside of Leadshine except under permission. All rights are reserved. No
part of this manual shall be reproduced, stored in retrieval form, or transmitted by any means, electronic,
mechanical, photocopying, recording, or otherwise without approval from Leadshine. While every precaution has
been taken in the preparation of the book, Leadshine assumes no responsibility for errors or omissions. Neither is
any liability assumed for damages resulting from the use of the information contained herein.

This document is proprietary information of Leadshine that is furnished for customer use ONLY. Information in
this document is subject to change without notice and does not represent a commitment on the part of Leadshine.
Therefore, information contained in this manual may be updated from time-to-time due to product improvements,
etc., and may not conform in every respect to former issues.

Record of Revisions

Reversion Data Description of Release Signed

V1.00 20181017 Initial Release Max
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Preface

Thank you for choosing CS3E series EtherCAT closed loop stepper drive system of Leadshine Technology Co.,
Ltd. This manual gives required knowledge & precautions for using CS3E series closed loop stepper drives.

About EtherCAT:

EtherCAT (Ethernet for Control Automation Technology) is open network communication using real-time
Ethernet between masters and slaves developed by Beckhoff Automation GmbH, Germany.

ETG (EtherCAT Technology Group) has control over it.
The Manual of CS3E Series Include:
® <CS3E Series EtherCAT Closed Loop Stepper Drive User Manual >

The user manual is about hardware, function description, EtherCAT communication protocol, object
dictionary, etc.

Please make sure to read carefully and refer to this specification after understanding the contents fully.
® <CS3E Series EtherCAT Stepper Drive Software Manual>, coming soon.

The user manual is coming soon, includes how to connect with Leadshine PC software, operation steps and
parameters configuration, etc. Customer also can configure object dictionary through master station PC
software.

Please Pay Attention to The Following Reminders:

® Only technical personnel are allowed to install debug or maintain the product.

® Make sure wiring is correct before power-on test.

® Incorrect voltage or power polar connection can cause damage to drive or other accidents.
([

Contents of this manual are subject to change without prior notice for functional improvement, change of
specifications or use’s better understandings.

® [eadshine will not undertake any responsibility in case of user's unauthorized product changes reconstruction,
product warranty will also be invalid.
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1 Introduction

1.1 Product Introduction

The newly released CS3E series drives support CANopen over EtherCAT (CoE) control and CiA 402 operating
modes including Profile Position (PP), Profile Velocity (PV), Homing (HM) and Cyclic Synchronous Position
(CSP). The products can be matched with many brands of EtherCAT controller/PLC such as Beckhoff, Omron,
Trio, Keneyce etc.

The CS3E series is highly reliable and affordable and performs excellently in many industrial applications such as
solar equipment, textile, civil, robotics, power generation equipment, 3C, packaging...

1.2 Features

® No loss of step, No hunting, No torque reservation

CANopen over EtherCAT (CoE) with full support of CiA402,100Mbps full-duplex.

Support operation modes: Profile Position, Profile Velocity, Cyclic Synchronous Position, Homing
7 configurable digital inputs, 7 optically isolated digital outputs include brake output

Low noise and vibration, smooth motion

20-50VDC supply voltage for CS3E-D503 and CS3E-D507, max 7A output current

20-72VDC supply voltage for CS3E-D728, max 8A output current

20-80VAC or 30-100VDC supply voltage for CS3E-D1008, max 8A output current

USB port for parameters configuration
Encoder resolution: 1000 /2500 / 5000 line for NEMA11/17/23/24/ 34 CS motors,

Two 7-segment display velocity or slave ID or operation mode or error code

Protections for over voltage, over current and position following error, encoder cable error, etc.

1.3 EtherCAT Compare with Step/Direction

1.3.1 Stronger anti-disturbance ability

Traditional step/direction transmission cables have lower reliability for the reason of EMC interference, whereas
EtherCAT communication with shielded cables have stronger anti-interference ability; and inbuilt error detection.
Limit and handling mechanisms can also bring more reliable transmission and longer communication distance.

1.3.2 Enhanced performance

EtherCAT is the fastest industrial Ethernet technology by and large,and it also synchronizes with nanosecond
accuracy. This is a huge benefit for all applications in which target system is controlled or measured via the bus
system.

1.3.3 Simple wiring and long communication distance

In step/direction control mode, the controller/PLC needs to connect with each drive to send control signals, which
may lead to intensive signal cables and wiring complexity if many drives are required. While in EtherCAT
applications, the controller/PLC just needs to connect with one of the drives and then line topology with others.
Additionally, the EtherCAT communication allows longer distance up to 100 meters maximum.

1.3.4 Lower cost

EtherCAT delivery has the features of industrial Ethernet at a price similar or even below that of traditional
control mode. The only hardware required by the master device is an Ethernet port, instead of some expensive
interface cards or co-processors. Since EtherCAT doesn’t require high-speed pulse modules or other active
infrastructure components, the costs for these components and their installation, configuration, and maintenance
are also eliminated.



CS3E Series EtherCAT Closed Loop Stepper Drive User Manual

Their connection typologies are as below:

Step/direction Topology A (Controller/PLC) Step/direction Topology B (Control Card)

FTTmT T :
i Mgglsl'lces i | Controller/PLC
! 1

Figure 1.1: Step/direction Topology
EtherCAT Topology (Controller/PLC)
ooog

oo

Controller/PLC/Control Card HE .
. Line connection H

beey  omemmemem—- a

/7 VT W VT VT VT VT
EtherCAT
Slaves
- - " Y
- ! VS ~o

————————————— -—— ~

1

. . . 1

Data transmission real-time
1
1

Figure 1.2: EtherCAT Topology
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1.4 Check of Product

1.4.1 Arrival inspection

®  Check whether the surface of the product is damaged or not during transportation.
®  Check the nameplate models of the drive and motor are what you have ordered.

® Cheek if it is fully equipped with accessories. Accessories include power supply and
motor output connector, control I/O signal connector.

CAUTION

® Neither the damaged nor missing accessories of stepper system
is allowed to install.
® Contact Leadshine or local distributor if any failure was found.

1.4.2 Nameplate information

R
I
% Leadshine EtherCAT Closed Loop Stepper Drive
Model name

— ¥  Model: CS3E-D507
Input voltage —————p»  Operating Voltage: 20-50VDC

Maximum output current ————»> Max Current: 7.0A

Leadshine Technology Co.,Ltd

H
Barcodle — > S/N:92D84D00000145 MS10B EME
Website ——— > www.leadshine.com "E -3

Version No.
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1.4.3 Part number

CS3E-DLIS0 7 - [

000000 O

Series Name
CS3: 3" generation closed loop stepper drives

Communication Mode
E: EtherCAT

Product Type
D: Drive
AC or DC

A: AC power voltage
Blank: DC power voltage

Maximum Operating Voltage
50: 50V
100: 100V

Maximum Output Current
7:7.0A
8: 8.0A

Customerized Code
Blank: standard

@ ® 000 6

1.4.4 Parts description

Rotary Switches

Tuning Port

Two 7-Segment

EtherCAT OUT

AN0 1v33

EtherCAT IN

8
%
z

1/0 Signals Connector

Encoder Signals Input ‘

Motor Connector

Power Supply Connector
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1.4.5 Accessories Information

Name

Power supply cable

Motor extension
cable
(CABLEM-RZ*M¥*)
Encoder extension
cable
(CABLEM-BM*M¥*)

I/O signal terminal

Tuning Cable

Network cable

Note:

Necessary Picture

Yes -

Yes E?_u:-sz{%g

Yes S/l

Yes

No, can \‘
use 3"

party cable \‘ '
Yes, can =

use 31 mal |
party cable

Description

Power supply cable
with 1.5m length
Optional length:
1.5m,3m,5m,8m,
10m,12m,15m
Optional length: 1.5m,
3m, 5m,8m,
10m,12m,15m

22-pin terminal

Micro-USB cable

Optional length: 0.1m,
0.2m, 0.3m, 0.4m, 1m,
1.5m, 2m, 3m,5m,7m,
10m,15m, 20m

Need to
cost extra

No

Yes

Yes

Yes

Yes

e  Micro-USB cable is not necessary, you can also modify parameters by master station PC software.
Leadshine ProTuner is coming soon.

Network cable is necessary, but you can also buy shielded network cable through 3™ party.
Power supply connector: 39012020, 39000038, Molex

Motor extension cable connector: 39012040, 39000038, Molex

Motor encoder cable connector: 513531200, 561349000, Molex

11
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2 Installation

2.1 Storage and Installation Conditions

2.1.1 Storage condition

® Correctly packaged and store in a clean and dry environment where direct sunlight is avoided.
®  Store within an ambient temperature ranging from -20°C to +65°C.

®  Store within a relative humidity ranging from 40% to 90% and non-condensed.

® Avoid any type of exposure to corrosive gases.

2.1.2 Operating ambience conditions

® Temperature ranging from 0°C to 50°C. The ambient temperature of drive for long-term reliability should be
under 40°C. Please install the drive in a well-ventilated area.

®  Operation within a relative humidity ranging from 40% to 90% and non-condensed.

®  Vibration lower than 0.15mm at a frequency of 10Hz-55Hz.

CAUTION

® DO NOT mount the drive and motor in a location subjected to
corrosive or flammable gases, and combustibles.

® Please mount the drive and motor in an indoor electric control
cabinet without liquid where direct sunlight is avoided.

e DONOT mount the drive and motor in a location subjected
to airborne dust.

®  Please ensure grounding wires are securely connected

2.2 Mechanical Specification

Unit: mm, linch=25.4mm

Hmuﬂ : (EEmul |
I ! [N
[t | I s

CS3E-D503, CS3E-D507, CS3E-D728 CS3E-D1008

Figure 2.1: CS3E series mechanical drawing

2.3 Installation Direction and Space

®  The mounting of drive, wiring and motor should be under the regulations of EN 61800-5-1.

® Incorrect installation may result in a drive malfunction or premature failure of the drive and /or motor. Please
follow the guidelines in this manual when installing

® The drive should be mounted perpendicular to the wall or in the control panel.

12
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® In order to ensure the drive is well ventilated, ensure that the all ventilation holes are not obstructed and

sufficient free space is given to the drive, and a cooling fan is mounted in the control panel.

® Please ensure grounding wires are securely connected.

Mounting face

Fan Fan Fan

JCOCOM

COODOL.

!

Figure 2.2: CS3E series installation drawing

13
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3 Production Specifications

3.1 Electrical and Operating Specifications

3.1.1 EtherCAT Specifications

Name Description

Physical Layer Ethernet-100BASE-TX

Communication S (EE )

Connector ECAT IN: EtherCAT Input
ECAT OUT: EtherCAT Output

Topology Line, Tree

Baud Rate 100Mbps (full-duplex-channel)

Frame Data Length 1484 bytes (Max)

SMO: email received (from master station to slave station )slave
Synchronization SM1: email sent (from slave station to master station)
Manager SM2: process data output (from master station to slave station)
SM3: process data input (from slave station to master station)

Supported Protocol CoE: CANopen over EtherCAT

Synchronization DC Synchronization (SYNCO)
mode Free Run
. SDO
Communication
Event PDO
ven EMCY

Application  Layer

. . IEC61800-7 CiA402 Drive Profile
Specifications

Cyclic Synchronous Position Mode
Supported Operation Profile Position Mode

Mode Profile Velocity Mode
Homing Mode
Cycle Time 500us, 750us, 1ms, 2ms, 3ms, 4ms, Sms

3.1.2 Electrical and Operating Specifications

Name CS3E-D503 CS3E-D507 CS3E-D728 CS3E-D1008

Supply Voltage 20-50VDC 20-50VDC 20-72VDC 30-100VDC or 20-80VAC
Output Current (Peak)  0.5-2.5A 1.0-7.0A 1.0-8.0A 2.1-8.0A

Size (H*W*L mm) 130%90.4*34 151*113*30.5

Weight (kg) 0.65 0.85

14
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Matched Motor
Input Signals
Output Signals
Protection Functions

PC Software

Operating Environment

NEMA 11, 14, NEMA 17,

17 23,24 NEMA 24,34  NEMA34

Home Input, Positive Limit, Negative Limit, Touch Probe, GPIOs

Brake, Alarm, In Position, GPIOs

Over Current, Over Voltage, Position Following Error, Encoder Cable Error, etc.
Leadshine ProTuner (coming soon)

Environment Avoid dust, oil ,fog and corrosive gases

Operating

Temperature 0-50C (32 F - 122F)

Storage Temperature -20°C-65C (-4 F — 149 F)

Humidity 40-90%RH
Vibration 10-55Hz/0.15mm
Mount Vertical or horizontal mounting

15
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3.2 Wiring Instructions

Input Voltage ’—D_‘
20 - 50VDC Leadshine ProTuner
CS3E'D507 1’:_ CS-M
] be B+
GND B-
11+ —
P ED
3.3-5VDC I1-
12+ —
> B
12- At
A-
COMI . B+ Encoder
3 — |** 2 B Extension Cable
7+
|14 %E Z E Z-
Vee
1224vpc (D s — %% Z E GND
_ 16 i% & E
~ USB Debug
] M < 27 M
oIt — CABLE-MUSBIMS5
S T G D]
O1- —
24VDC ﬁoz+_ﬂ‘:'J
S BN
02- £
03 MSD High Address
O H i]\\—*i @ Rotary Switch
| _ﬁ:’_[ — @ LSD Low Address
24VDC — L O 04 Rotary Switch
T G hINE ]
] § [y |
06 -
'_O‘ § RES A CE EtherCAT Output
como| | ¢ S
Brake Outlet 24VB
= EtnerCAT Input
24VDC — BR+| L |;‘ \\* |
-
BR-
Note:

® There are two EtherCAT communication ports above, one of them is input port which connects with master
station or previous slave, and the other is output port which connects with the following slave.

® Single-end input I3, 14, IS5, 16 and 17 connection types can be common-cathode and common-anode.

® Brake output on the drive can connect with brake outlet on the motor directly.

® Encoder extension cable with Z signal is named: CABLEM-BM*M*Z

3.2.1 Power Supply Cable & Motor Cable

®  Wire diameter: +VDC, GND, A+, A-, B+, B- terminal wire diameter>0.3mm? (AWG15-22)

® A noise filter which can improve anti-interference performance is recommended to be connected between
power supply and drive.

3.2.2 I/O Signal Cable

®  Wire diameter: I1 - 17, O1 - 06, COM, 24VB and COM terminal wires diameter>0.12mm? (AWG24-26)

16



CS3E Series EtherCAT Closed Loop Stepper Drive User Manual

Recommend to adopt shielded twisted pair cable with a length of less than 3 meters (the shorter the better).
Wiring: As far as possible away from the power line wiring, in order to prevent interference

Please connect surge absorber to inductive device, such as anti-parallel diode for DC coil, parallel
RC-snubbers circuit for AC coil.

3.2.3 EtherCAT Communication Cable

It is recommended to use shielded Ethernet network cables that do not exceed 100 meters.

CAUTION
e DO NOT hot plug in and out.

® Be sure to turn off power and wait for at least 5 minutes when
using CS3E-D728 and CS3E-D1008, and then you can transport,
wiring and inspect the drives and motors.

17



CS3E Series EtherCAT Closed Loop Stepper Drive User Manual

3.3 Interface Specifications

3.3.1 Connectors Definition

7-Segment

Name

CN1

CN2

CN3

CN4

CN5

CN6

7-Segment

MSD

LSD

ECAT OUT ECAT IN

Figure 3.2: CS3E series connectors

Description

Input power connector

Motor connector

Encoder input signals connector
Digital input and output connector
EtherCAT communication connector
Micro USB tuning connector

Two 7-Segment display slave ID, velocity, statue machine, operation mode and
error code

Setting communication high address

Setting communication low address

18
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3.3.2 CN1-Input Power Connector

Name Pic PIN Signal Description
i 1 VDC 24V- 50V
CN1
[1] 2 GND GND
3.3.3 CN2-Motor Connector
Name Pic PIN Signal Description
1 A+ Motor phase A+
2 B+ Motor phase B+
CN2
3 A- Motor phase A-
4 B- Motor phase B-
3.3.4 CN3-Encoder Input Signals Connector
Name Pic PIN Signal Description
1 EA+ Encoder signal of phase A+
2 EA- Encoder signal of phase A-
3 EB+ Encoder signal of phase B+
= — 4 EB- Encoder signal of phase B-
— 0 N
] 01 02 5 EZ+ Encoder Z+ signal
] ]
— :
= = 6 EZ- Encoder Z- signal
CN3 —
. 7 VCC Encoder +5V voltage
a a
e no oo 8 GND Encoder ground
1
H H 9 U Reserved
10 v Reserved
11 W Reserved
12 PE Shield ground
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3.3.5 CN4-1/0 Signals Connector

Name | Pic PIN Signal | /O | Description
1 I+ I Configurable Differential Digital
Input I1, 3.3V - 5V, 500KHz,
2 I1- I Touch Probe 1 (default)
3 12+ I Configurable Differential Digital
Input 12, 3.3V - 5V, 500KHz,
4 12- I Touch Probe 2 (default)
5 13 I
6 16 I Configurable Single-ended Digital
7 4 I Inputs 13-17, 12V - 24V, 10KHz, I3 is
Origin Signal, 14 is Positive Limit, 15
8 7 1 is Negative Limit, 16 and 17 are GPIO
9 I5 I
Common connection of single-end
Tl =2 10 COMI || input signals (common-cathode and
3| = = |4 common-anode)
Sl = e 11 Ol+ o) Configurable Differential Digital
(I - Output O1, Max. 30V/100mA.
9 = = |[10 12 Ol- (0] Alarm (default).
CN4 | 11| = = 12 ISR
13 = = |14 13 Qs O Configurable Differential Digital
15 = T\ Output 02, Max. 30V/100mA.
o= 1: 14 02- O | In Position (default).
o = 20 |15 03 0
21 = W |22
16 06 o) Configurable Single-ended Digital
Outputs 03, 04, 06, Max.
17 04 (@) 30V/100mA. Default is GPIO
19 05 o
Used for brake signal, connect with
18 24VB | O +24 DC of external power supply,

refer to chapter 4.2.5

Brake + signal, Max. 24/500mA,
BR+ connect with brake coil. It’s shown as
SO7 in Leadshine ProTuner and level
cannot be modified

71 COMO | 0 Common connection of single-end
output signals (common-cathode)
Brake-signal, Max. 24/500mA,
BR- connect with brake coil. It’s shown as
SO7 in Leadshine ProTuner and level
cannot be modified

20
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3.3.6 CN5-EtherCAT Communication Connector

Name | Pic PIN Signal Description
1,9 E TX+ EtherCAT TxD+
2,10 E TX- EtherCAT TxD-
LED1|(] "
TR 3,11 E RX+ EtherCAT RxD+
8 4,12 / /
LED2
CNS5 5,13 / /
LED3 .
6,14 E RX- EtherCAT RxD-
16 | 7,15 / /
LED4
8,16 / /
Cover PE Shield earthing
(1) LEDI1 as’Link/Activity IN” indicator, green
Note (2) LED3 as’Link/Activity OUT” indicator, green
(3) LED2 as’RUN’ indicator, green
(4) LED4 as’ERR’ indicator, red

This LED informs EtherCAT communication status. RUN LED, ERROR LED positions at the front
side of product and, Link/Activity LED individually positions at the top of right corner of EtherCAT

ports..

Name Color Statue Description
OFF Link not established in physical layer

LEDI1 Green ON Link established in physical layer
Flickering In operation after establishing link
OFF Link not established in physical layer

LED3 Green ON Link established in physical layer
Flickering In operation after establishing link

Table 3.3 Link/Activity LED status

3.3.7 CN6-Micro USB Tuning Port

Name Pic PIN Signal
1 GND
. . 2 Reserved
CN6 k L""'T""" 3 Data+
)
- 4 4 Data-
5 V_Bus
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3.3.8 Salve ID (Site Alias) Setting

23 4% 3100
The Salve ID (also called Site Alias) of CS3E series can be set by the following ZO{‘::'}‘: :?::}‘:
e e
3 methods: > °
® Setting via Rotary Switches MSD LSD

When Object (2151h) is set to value ‘0’, user can set a value non-zero via the two rotary switches as the salve ID,
activated after restarting the power supply. The specific definition is as below:

The salve ID of drives comes from the constituent hexadecimal value by rotary switch 1 (MSD) and rotary switch
2 (LSD). For example, when the MSD is set value ‘A’, and the LSD is set value ‘8”, the ID is 168 (decimalism).

® Setting via Reading ESC(EtherCAT Salve Controller)

When Object (2151h) is set to value ‘2’ and MSD, LSD rotary switches are set to 0, the EtherCAT master will
configure site alias to the address of EEPROM 0004h of ESC automatically.

® Setting via Object (2150h)

When Object (2151h) is set to value “1°, the value written in Object (2150h) is as the site alias, activated after
saving parameter and restarting the power supply.

3.3.9 Two 7-Segment

There are two 7-Segment with two LED indicators on the front of CS3E-D507 (turn on when drive is
enabled).The displayed content of after initialization can be set by Object (214b-00h):

® 2-Velocity

® (-Statue machine / operation mode

® [-Slave ID

When an error occurs, the 7-Segment displays only the alarm code, please refer to chapter 5.2

Drive*Enabled-indicator«

T

15¢7-Segment 2"¢7-Segment: «
Figure 3.3: Two 7-Segment
3.4 I/O Interface and Corresponding Parameters Setting
3.4.1 Digital Input
® Wiring

There are two types of input signals: single-ended and differential.the connections are as below:

Drive Side Drive Side
s 1 3.3-5VDC \Il‘ —
D — s e = 3O
13-17 ” Il- N
o - —
Single-ended Differebtial

COMI: can be connected to 12 /24 V (common-anode), or 0 V (common-cathode).

Figure 3.4: Input Interface Connection
Note:
(1) Controller/PLC/Control card should provide input DC power 12-24V, current > 100mA.

(2) If the polarity of input DC power is reversed, the EtherCAT stepper drive won’t work; you need to turn the
wiring.
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3.4.2 Digital Output
Drive-Side
oL
Max50mA O3 l—j .\i—
\
12-24VDC-
& COM- |
Figure 3.5: Output Interface Wiring
Note:

(1) The power supply (12-24VDC) above is provided by user, and if the polarity of power supply is reversed, it
will damage the drive.

(2) Digital output is OC output with the maximum capacity of 100mA/30V (recommended S0mA/25V), the
provided power supply should be under 30V (recommended 24V), otherwise it will cause damage to the
drive.

3.4.3 Brake Output

This driver has a special brake output, built-in a fly-wheel diode, driving current up to 500 mA, can directly drive
the motor brake without relays. The connection is below:

24VB
Brake
+ Coil CS3E Drive
24VDC =
BR+
BR-

Figure 3.6: Brake output connection
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4 EtherCAT Object Dictionary

4.1 Object Dictionary

The CS3E-D507 follows the EtherCAT standard protocol, can communicate with the master stations which also
supports the EtherCAT standard protocol.

The parameters can be configured by master station’s PC software or Leadshine ProTuner software (coming

soon).

4.1.1 Communication Object

Sub- Default .
Index index Name Access | Type Range Value Unit | Remark
1000 |0 | Devicetype | R UINT | 032767 | ox40912 |- | Refer to CIA 402
profile
. USIN Type of error generated
1001 0 Error register | R T 0-255 0 -- B R roller
1008 0 Device name R UINT | 0-32767 230873 ED Product model
1009 |o | Hardware R UINT | 032767 |VI0 |- | Referto product label
version
100A |0 Software R UINT | 0-32767 V1.0 ‘ Refer to object (3100h)
version
o | Number —offp UINT | 032767 |4 - |-
sub-index
Need to write
0x65766173 or
01 Save all R/W UDIN | 0-OxFFFFF 0 i 1702257011 (decimal)
parameters T FFF into sub-index.
It will return 1 if save
successfully
Need to write
S 0x65766173 or
ave .
02 communicatio | R/W UDIN | 0-OxFFFFF 0 i 1702257(.)11 (decimal)
T FFF into sub-index.
n parameters
It will return 1 if save
1010
successfully
Need to write
0x65766173 or
03 Save  motion R/W UDIN | 0-OxFFFFF 0 i 1702257011 (decimal)
parameters T FFF into sub-index.
It will return 1 if save
successfully
Need to write
0x65766173 or
Save factory UDIN | 0-OxFFFFF 1702257011 (decimal)
04 R/W 0 - . X
parameters T FFF into sub-index.
It will return 1 if save
successfully
o | Number —of g UINT | 032767 |4 - -
sub-index
1011
01 Restore  all | R'W UDIN | 0-0xFFFFF | 0 - Need to write
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parameters to T FFF 0x64616f6¢ or
default setting 1684107116 (decimal)
into sub-index. It will
return 1 if save
successfully
Rest Need to write
C(‘)ersn(r)riznicatio 0x64616f6c or
02 n  parameters | R/'W UDIN | 0-OxFFFFF 0 .16841071.16 (deCIma.l)
T FFF into sub-index. It will
to default .
settin return 1 if save
s successfully
Need to write
Restore 0x64616f6¢ or
03 motion RIW UDIN | 0-OxFFFFF 0 1684107116 (decimal)
parameters to T FFF into sub-index. It will
default setting return 1 if save
successfully
Need to write
Restore  user 0x64616f6¢ or
UDIN | 0-OxFFFFF 1684107116 (decimal)
04 parameters to | R‘'W 0 . . .
. T FFF into sub-index. It will
default setting )
return 1 if save
successfully
oo | Number — of o UINT | 032767 |4 ;
sub-index
01 Vendor ID R UINT | 0-32767 4321 Leadshine code
1018 02 Product code R UINT | 0-32767 100 -
03 | Revision R UINT | 0-32767 1 _
number
04 Series number | R UINT | 0-32767 1 -
st
0 Number of R/W UINT | 0-32767 3 Defaqlt nurpber of 1
sub-index mapping object
100 oo | It UDIN | 0-OxFFFFF Default number of 1+
- -0x efault number of 1%
8 ROV | T FFF - RXPDO-Map object
object
nd
0 Number of R/W UINT | 0-32767 6 Defau.lt number of 2
sub-index mapping object
R P UDIN | 0-OxFFFFF Default number of 2
- -0x efault number of 2™
8 RXPDO-Map | R/'W | 1 FFF - RXPDO-Map object
object
rd
0 Number of R/W UINT | 0-32767 5 Defau.lt nun_nber of 3
sub-index mapping object
102 oo |20 0-0 fault number of 34
- UDIN -0xFFFFF Default number of 3"
8 RXPDO-Map | R/W | 1 FFF - RXPDO-Map object
object
th
0 Number of R/W UINT | 0-32767 7 Defau}t nurpber of 4
sub-index mapping object
10 o | 3 0-0 fault number of 4%
- UDIN -0xFFFFF Default number o
8 ORg;)C]?O'Map RW 1 p FFF - RXPDO-Map object
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st
0 Number of R/W UINT | 0-32767 7 i Defaqlt nurpber of 1
sub-index mapping object
A0 i [ I UDIN | 0-OxFFFFF Default number of 1%
- -0x efault number of 1%
8 TXPDO-Map | R/W | FFF - "~ | TXPDO-Map object
object
nd
0 Number of R/W UINT | 0-32767 0 i Defau.lt number of 2
sub-index mapping object
PO oo |2 UDIN | 0-OxFFFFF Default number of 21
- -0x efault number of 2™
8 TXPDO-Map | R/W | 1 FFF - ) TXPDO-Map object
object
o | Number —of UINT | 032767 |4 -
sub-index
o1 | Outputtype of | o UINT |0-32767 |1 - :
email
1co0 |02 | nput type of | UINT |0-32767 |2 ; 3
email
03 | Output type of | o UINT |0-32767 |3 : \
process data
04 | Input type of | o UINT | 032767 | 4 V|-
process data
1C12 0-04 RX.PDO R/W UINT | 0-32767 1600 - -
assign
1C13 0-02 TXPDO R/W UINT | 0-32767 1A00 - -
assign
RXPDO
1C32 0-0A | administrative | R UINT | 0-32767 - - -
parameters
TXPDO
1C33 0-0A | administrative | R UINT | 0-32767 - - -
parameters
4.1.2 Manufacture Specific Object
Index Name Access | Type Range Dl Unit Remark
value
2150-00h | Salve ID R/W/S | UINT 0-256 1 - -
0: Rot itch
2151000 | S M ipaws [uiNt | o-10 0 - otafy switc
resource 1: Master setting
2000-00h | Peak current | R/W/S | UINT | 0-80 60 0.1A | Drive's  max  output
current.
Microste Required number of pulse
2001-00h ep R/W/S UINT 200-51200 | 10000 | Pulse to rotate 1 revolution of
resolution
motor
2010-01h | nternal R/W/S | UINT | 1-2048 15 0.1ms | [nternal smoothing time
filtering time for control command.
2012-00h Soft—startmg R/W/S | UINT 1-60 1 100ms Internal. smoothing time
time for starting current.
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Auto-tuning at

2013-00h R/W/S | UINT 0-1 1 -- 1: Yes. 0: No
power on
Locking
201A-01h current R/W/S | UINT 0-100 100 % Usually keep the default
percentage of value.
power on
Percentage  of  peak
cumi abo
201A-02h | output current | R/W/S | UINT 0-100 50 % 2 &
ercentage mode. Only available
p & when “control mode” is
set to open loop
Percentage  of  peak
Closed loop current; also idle current
201A-03h | olding R/W/S | UINT | 0-100 00 | % QI loop  mode.
current Only available when
percentage “control mode” is set to
closed loop
Appropriately reduce this
Locking value if you want to
AURERU duration time R/W/S | UINT 0-1500 200 - shorten the time of
locking shaft.
201C-00n | Max tme 10| pys | UINT | 100-10000 | 1000 | ms | Usually keep the default
close brake value
201D-00h | Z°  SPeed | piyys | UINT | 0-500 10 0.11/s
point
0: open loop, 2: closed
2024-00h | Control mode | R/W/S | UINT 0-10 2 loop
2029-00n | Eneoder R/W/S | UINT | 200-51200 | 4000 | Pulse | 4 times of encoder lines
resolution
Allowed max It will occur position
2030-00h | position error | R/W/S | UINT 0-32767 4000 Pulse error when exceeds the
counts setting value.
Io)lllsta;}[ce “:1(‘)1 Configures this value to
2032-00h tp ,, R/W/S | UINT 0-1000 4 Pulse determine if the motor is
position . " .
. in position (dynamic).
signal
Delay of
2033-00h | output signal | R/W/S | UINT 0-1000 3 ms
of in position
2047-00h | OV Voltage | pvis | UINT | 0-1000 90 \%
point
2048-00h | Bus-voltage R UINT 0-65535 \Y%
2090-05h | Aceeleration | purs L UINT | 0-10000 | 0 -
feed-forward
2091-01h \g"c‘ty l0op | prwss | UINT | 0-10000 | 30 -
2091-02h | EIO¢Y 100D | Ry L UINT [ 0-10000 | 3 -

Ki
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2092-01h Ilz’;mon loop | piwss | UINT | 0-100 25 -
Digital display . .
214A-00h address R UINT 0-255 - - Setting by rotary switch
0: state machine /
LED initial operating mode
214B-00h status setting R/W/S | UINT 0-100 0 - 1 slave ID
2: speed
2203-00h | Yelo°lY 100P | gy | UINT | 0-100 0 -
integral limit
All parameters reset to
2203-02h | Reset factory | R/'W UINT 0-1 0 -- factory i Wlhes
2206-01h | S4¥° R/W | UINT | 0-1 0 -
parameters
3100-01h | Drive software | UINT .
version
FPGA
3100-02h | software R UINT --
version
EtherCAT
3100-03h | protocol R UINT --
version
Delay of
4003-01h . R/W/S | UINT 0-1500 250 ms
closing brake
Delay of
4003-02h | loosening R/W/S | UINT 0-1500 250 ms
brake
4003-03h | Max speed 0 pnus UINT | 0-500 10 0.1t/s
close brake
4.1.3 I/O Configuration Object
Index Name Access | Type | Range DIGERL Unit Remark
value
2155-00h | Digital input status | R UINT | 0—65535 | 0 --
2152-01h | Input port 1 R/W/S | UINT | 0-65535 |ox17 |- Touch probe  input
signal 1
2152-02h | Input port 2 R/W/S | UINT | 0-65535 | 0x18 - Touch ~probe input
signal 2
2152-03h | Input port 3 R/W/S | UINT | 0-65535 0x16 -- Origin point
2152-04h | Input port 4 R/W/S | UINT | 0-65535 0x01 -- Positive limit
2152-05h | Input port 5 R/W/S | UINT | 0-65535 0x02 -- Negative limit
2152-06h | Input port 6 R/W/S | UINT | 0-65535 0x19 -- User defined
2152-07h | Input port 7 R/W/S | UINT | 0-65535 0x19 -- User defined
2156-01h | Output port 1 R/W/S | UINT | 0-65535 0x01 -- Alarm
2156-02h | Output port 2 R/W/S | UINT | 0-65535 0x04 -- In position
2156-03h | Output port 3 R/W/S | UINT | 0-65535 0x05 -- User defined
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2156-04h | Output port 4 R/W/S | UINT | 0-65535 0x05 -- User defined
2156-05h | Output port 5 R/W/S | UINT | 0-65535 0x05 - User defined
2156-06h | Output port 6 R/W/S | UINT | 0-65535 0x05 -- User defined
2156-07h | Output port 7 R UINT | 0-65535 0x03 -- Brake
bit0: over current,
bitl: over voltage
2056-00h Fault detection R/W/S | UINT | 0-65535 65535 - bit2: position error,
bit4: break  wire
detection
4.1.4 Motion Objects
Index | Name Access Type Range Dl Unit Remark
value
603F | Error code R UINT 0-65535 0 -- Refer to chapter 5.2
6040 Control word | R/'W UINT 0-65535 0 - Refer to chapter 6.1
6041 Status word R UINT 0-65535 0 -- Refer to chapter 6.1
605A Qul.ck stop R/W UINT 0-65535 5 ® 5: delacelefated stop,
option code others: invalid
1: PP mode,
i 3: PV mod
6060 | Operation R/W USINT | 0-255 8 - moge,
mode 6: Home mode,
8: CSP mode
Displayed
6061 operation R USINT | 0-255 8 -- -
mode
iti -2147483648
6062 | Fosiuion R DINT 0 p P: pulse
demand value -2147483647
iti -2147483648
6064 | Cosition R DINT 0 p P: pulse
actual value -2147483647
i -2147483648
606B | Yelocity R DINT 0 Pis |-
demand value -2147483647
i -2147483648
606C | Yelocity R DINT 0 PS |-
actual value -2147483647
-2147483648 iti
607A Targe:t R/W DINT 0 P Target position under PP
position -2147483647 mode
-2147483648 i
60FF Targe‘F R/W DINT 0 P/S Profile velocity under PV
velocity 2147483647 mode
-2147483648 i
6081 Max . profile R/W/S DINT 50000 B Max. Allowable velocity
velocity 2147483647 under PP mode
-2147483648 i
6082 | Start velocity | R/W/S | DINT 0 - Start velocity under PP
-2147483647 mode
-2147483648 i
6083 Profile . R/W/S DINT 4000 P/SAD Acceleration under PP
acceleration 2147483647 and PV mode
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-2147483648 i
6084 Profile . R/W/S DINT 4000 P/SAD Deceleration under PP
deceleration 2147483647 and PV mode
. Deceleration of quick
-2147483648
6085 S‘:é:ﬁratioiop R/W/S | DINT o009 1 Pisn2 | stop under PP, PV and
-2147483647 Home mode
Methods of searching
Homing origin under homing
6098 | ethod RIW/S USINT | 1-100 19 ) mode, refer to Appendix
A
L i -2147483648 i
6099- | Fast .hommg R/W/S DINT 50000 | P/S Spe.ted during search for
0lh velocity 2147483647 switch under Home mode
L i -2147483648 i
6099 Slow' homing R/W/S DINT 25000 | P/S Speed during search for
02h velocity 2147483647 zero under Home mode
The value of difference
2147483648 bet\fv'een senor ori'gin
607C | Home offset R/W/S DINT 0 P position and mechanical
-2147483647 origin  position under
Home mode
i -2147483648 i
609A Homing . R/W/S USINT 25000 | P/S™2 Acc / Dec velocity under
acceleration 2147483647 Home mode
Touch probe Set touch probe function,
SO control word RAW UINT 0-65535 0 4 refer to chapter 6.3
Touch probe Status of touch probe 1/2,
60B9 | iatue word R UINT | 0-655°¢ * ) refer to chapter 6.3
Data value sensed by
-2147483648
60BA TOU..CI.I probe 1 R DINT 0 P touch probe 1 at rising
positive value -2147483647
edge
Data value sensed by
-2147483648
60BB Touch probe 1 R DINT 0 P touch probe 1 at falling
negative value -2147483647
edge
Data value sensed by
-2147483648
60BC Tou.cl.l probe 2 R DINT 0 P touch probe 2 at rising
positive value -2147483647
edge
Data value sensed by
-2147483648
60BD Touch DEElbs 2 R DINT 0 P touch probe 2 at falling
negative value -2147483647
edge
60C2- Ipterpolatlop
01h time  period | R/W USINT | 0-255 2 --
value Only for internal tuning.
60C2- | Interpolation
02h »n - R/W SINT -128-127 0 -
Touch probe 1 P f ture of
60D5 | rising R UINT | 0-65535 0 - requencey for faprure o
touch probe 1 rising edge
edge counter
Touch probe 1 Frequency for capture of
60D6 | falling R UINT | 0-65535 0 -- touch probe 1 falling
edge counter edge
60D7 Touch probe2 R UINT 0-65535 0 _ Frequency for capture of

rising

touch probe 2 rising edge
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edge counter

Touch probe 2

Frequency for capture of

mode

falling R UINT 0-65535 0 - touch probe 2 falling
edge counter edge
. . Statue of digital input
Digital input 0- .
statue R UDINT 4294967296 0 - As‘l%n;ﬂs, refer to chapter
Open physical 0-
output R/W/S UDINT 4294967296 0 - Able to control user
output  through  this
Enable 0- object, refer to chapter
physical R/W/S UDINT 4294967296 0 - 4.2
output
Supported )
. 0- Operation modes the
operation R UDINT | 4594967206 | 163 - drive supported

4.2 1/0 Configuration

After setting the functions of input and output, it is necessary to save and restart the drive. If the two input
functions configurations repeated, the smaller input port is valid, the other input port will back to default input

function.

For example, input port 5 (I5) and input port 6 (16) are both set to negative limit, after saving the restating, the I5
type is negative limit, while the 16 type is still by default for user defined.

4.2.1 Input Function Setting

Filtering time

Input level setting

Input function

Bit 15-12 are reserved,

setting

Table 4.1: Input setting

Bit 11-8 values correspond to the meaning:

1ms

2ms

3ms

4ms

Sms

6ms

8ms

10ms

15ms

20ms

30ms

40ms

50ms
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100ms
200ms
500ms

Bit 7-0 values correspond to the meaning (the input level is set by bit 7):

Positive limit (POT)
0x82 Negative limit (NOT)

0x83 Reserved

0x84 Reserved

0x94 Quick stop (EMG)

0x96 Origin point (ORG)

0x97 Touch probe 1 (only I1 or 12 valid)
0x98 Touch probe 2 (only I1 or 12 valid)
0x99 User defined (GPIO function)

For example, input port 1 is set to positive limit (POT) with 30ms filtering time and bit 7 =0, the Object
(2151-01h) will be the value in below table:

binary
hexadecimal 0 A 0 1

4.2.2 Output Signals

Output level setting Output function setting

Bit 15-8 are reserved
Bit 7-0 values correspond to the meaning (the input level is set by bit 7):

0x01 0x81 Alarm
0x04 0x84 In position
0x05 0x85 User defined (GPIO function)

For example, output port 3 is set to in position with bit 7 =0, the Object (2156-03h) will be the value in below
table:

binary
hexadecimal 0 0 0 4

4.2.3 Input Signals
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2152 (01h-05h)

Negative limit | NOT I5 0x02 bit0

Positive limit POT 14 0x01 bitl

Origin point HOME I3 0x16 bit2

Quick stop EMG 0x14 bitl6

Touch Probe 1 | Probe 1 I 0x17 bit26

Touch Probe 2 | Probe 2 2 0x18 bit27

4.2.4 User Defined Output Function
Output level : :
Name | ndex oI GOPERO) | oup (R0

OUT1 2156+01 0x05 0x85 bit16 (0x10000) bit16 (0x10000)
ouT2 2156+02 0x05 0x85 bit17 (0x20000) bitl7 (0x20000)
OUT3 2156+03 0x05 0x85 bit18 (0x40000) bit18 (0x40000)
ouT4 2156+04 0x05 0x85 bit19 (0x80000) bit19 (0x80000)
OUT5 2156+05 0x05 0x85 Bit20 (0x100000) Bit20 (0x100000)
ouT6 2156+06 0x05 0x85 Bit21 (0x200000) Bit21 (0x200000)

For example, when OUT?2 is set to user defined output function with bit 7 = 0, the operation steps are as below:

e Set Object (2156+02h) to value 0x05 to user defined output function;
e  Set both 60FE+01 and 60FE+02 to value 0x20000, then OUT?2 is available

4.3 EtherCAT Slave Information

EtherCAT Slave Information file (XML File or ESI file) is needed to connect controller with EtherCAT Master.

This file is provided by Leadshine, described slave device information as XML format based on EtherCAT
specifications. Please follow the EtherCAT Master software manual for importing method.

Some master stations require files in a specific format and do not recognize XML format, please contact the
master technical engineer of master station.
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5 Two7-Segment and Error Code

5.1 Two 7-Segment

CS3E-D507 has two 7-Segment with a LED indicate respectively (the right LED will be on when the drive is
enabled), and the contents displayed are different in the initialization status and operational status.

Drive*Enabled-indicator:

15t7-Segment 2"¢7-Segment

Figure 5.1: Two 7-Segment display
5.1.1 Initialization Status

After the drive is powered on, the two 7-Segment displays are fully lit by 0.5s, followed by a number (max FF) in
hex showing the actual node address of the drive. Then the displayed number will be flashing for 5S.

If the node address of the drive is changed during initialization status or running status, the segment displays will
be flashing and back to the former status after 5s.

5.1.2 Operational Status

The drive goes into operational status after initialization, and the contents displayed on the 7-Segment are
configurable, can be set to three types and set by Object (214b-00h).

Index Value | Name Description

2 Velocity Unit: rps

(1) 1%*7-Segment displays the information of status machine in hex

1: Initialization

e 2: Pre-operation

e 4: Safe Operation

Status Machine & e  8: Operation
214b-00h | O . . . . . .

Operation Mode (2) 2" 7-Segment displays the information of operation mode in hex
e 1: PP (Profile Position)
e 3: PV (Profile Velocity)
e 6: HM (Homing)
e 8: CSP (Cyclic Synchronous Position)

1 Salve ID The Salve ID will be displayed always

Note: If change the node address through rotary switches MSD and LSD during the status of operation, the
7-Segment tube will blinking display the new node address in the time of 5S, then restore the information it had
displayed.

5.2 Error Codes

Once error generates at drive during operational status,changed to ‘fault reaction active’ status, and types of error
code will be blinking displayed on the two 7-Segment.

For example, if “E 180 is occurred at the drive , the error will be displayed as below, until to clear the error.
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Error Code

v ]

0.5s 0.01s 0.5s
El 1|— — | 8] 0|]— —

Error code blinking displayed, it
will display normal information
until to clear this error

Figure 5.2: Error code displayed process

Displayed Error Code Error Name Description Object (603Fh)
The current through power
devices in
EO0e0 Over Current Error inverter exceeds the limit 0x2211
value.
EOcO Over Voltage Error 0x3211
The motor is continuously
operated more
E100 Overload Error than 5 second under a load
exceeding the
Max. torque of motor
E120 Regenerative Discharge
Circuit Overload Error
E121 Regenerative Resistance
Error
Abnormal connection
E150 Encoder Connection Error between drive and
encoder.
E151 Encoder Communication
Error
E152 Initialize Encoder Position
Error
E170 Encoder Data Error
E190 Excessive Vibration Error
Motor speed exceed
Ela0 Over Speed Error 3000[rpm].
Elal Speed Out of Control Error
E1b0 Position 1n:struct10n
frequency it too large
Elbl electronic gear setup error
E180 Position following error 0x8611
E240 EEPROM parameters saving 0x5530
error
E241 Saving module hardware 0x5531
error
E242 Error / fhagnos1s record 0x5532
keeping error
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E243 Saving signals error 0x5533

E244 Cor_nmumcatlon parameters 0x5534
saving error

E245 Motion parameters saving 0x5535
error

E260 Overtr.ave.l P051.tlve / . 0x7329
Negative input is valid

E828 Synchronizing mode is not 0x8728

supported

E82d Asynchronous error 0x872D

E8la synchronizing error 0xFF02

ES2e synchronizing cycle is too 0x872E
short

ES36 Invalid DC synchronizing 0x8736
cycle

ES32 DC phase-locked Loop 0x8732
failure
Watchdog Time-Out of

E81b Synchronization Manager 2 0x821B

E818 Invalid input data 0x8211

E819 Invalid output data 0x8212

E82¢ Fatal synchronization error 0x872C

ES813 Boot Status ; 0x8213
main-page-reqprotection

E850 EEPROM reading error 0x5550

ES851 EEPROM error 0x5551

ES01 ESM Stgte Maghlne 0x8201
Conversion Failed
Invalid Type of

E8lg Synchronization Manager 0x821C

E811 Invalid ESM Conversion 0xA001
request

ES12 Unknown ESM Conversion 0xA002
request

ES16 InV.ahd pre-operation 0x8216
mailbox configuration

ES15 Invalid bogt Status mailbox 0x8215
configuration

E81d Invalid output configuration 0x821D

E81e Invalid input configuration 0x821E
Waiting for the status of

E821 ESM initialization 0xA003
Waiting for the status of

E822 ESM pre-operation 0xA004

E823 Waiting for the status of 0xA005
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ESM safe operation

E824 Invalid input data mapping 0x8224
E825 Invalid output data mapping 0x8225
E82b Input and Output is invalid 0x8210
E830 DC __synchronization 0x8730
configuration is invalid
E802 Out of memory 0x5510
E852 Hardware is not ready 0x5552
E870 Mode not support 0x5201
E871 The operation condition of 0x5202

this mode is not satisfied.
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6 Common Functions

6.1 Saving Parameters and Resetting Drive
To save all storable parameters into EEPROM through Object (1010h), need to write “0x65766173” into
sub-index O1h. To reset the drive to default parameters through Object (1011h), need to write “0x64616f6¢” into
sub-index 01h. After writing the save command, do not turn off the power immediately, wait around 10s to ensure
that all parameters have been saved successfully. The below table is the description of Object (1010h) and Object
(1011h).

Table 6.1: Object (1010h) and Object (1011h)

. . Write Command | Return o
Action Sub-index i) Value Description
Save Objects (2000h-5000h) 1010:04 | 0x65766173 Return1 | Save ManyfiggfurQQuRpeCiit:

Objects

Save Objects (6000h) 1010:03 0x65766173 Return 1 Save Motion Objects
Save Object (1000) 1010:02 0x65766173 Return 1 Save Communication Objects
Save all Objects 1010:01 0x65766173 Return 1 Save all Objects
Restore Objects (2000h-5000h) | 1011:04 | 0x64616F6C Lt léebizz tSMan“faCture sipentite
Restore Objects (6000h) 1011:03 0x64616F6C Return 1 Save Motion Objects
Restore Objects (1000h) 1011:02 0x64616F6C Return 1 Reset Communication Objects
Restore all Objects 1011:01 0x64616F6C Return 1 Reset all Objects

6.2 Control Word and Operation Modes

CS3E supports both synchronous mode and asynchronous mode. In the synchronous mode, master station
processes trajectory planning and outputs cyclical instructions. Drives follow the planning instructions given by
master station in synchronous cycle, making it suitable for synchronous motion of multiple axes. CS3E
synchronous motion mode supports CSP mode. In CSP mode, master station completes trajectory planning and
sends it to CS3E. The drive will execution the synchronous cyclic position instructions immediately once they has
arrived. CS3E supports following synchronous cycles: 500 us, 750us, 1000 us, 2000 us, 4000 us.

In asynchronous motion mode, master station is only responsible for sending motion parameters and control
commands. CS3E drives will process trajectory planning according to the motion parameters after receives control
command from master station and the movements between each axis are asynchronous. CS3E asynchronous mode
includes Profile Position mode(PP), Profile Velocity mode(PV)and Homing mode(HM).

In both control modes, EtherCAT data transmission between master and slave station is achieved through object
dictionary. The transmission types contain PDO and SDO and only one can be chosen in general cases. According
to control needs, it is classified in three levels by data transmission real time capability and importance:

Must> Recommend > Can.
e “Must” indicates under this mode, the object dictionary has to be PDO mode;

e “Recommend” indicates under the set mode, the object dictionary is suggested to be configured as PDO
mode to achieve real-time capability but SDO transmission can be allowed if the controlling is not quite
demanding;

e ”Can” indicates under this mode, object dictionary data transmission is generally through SDO mode and
PDO communication mode won’t be necessary.
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The object dictionary of each control mode are shown as below:

Table 6.2: Control word

Operation Index + PDO SDO
113/[0 des Sub-index Name Data Type Access Unit | Configurat | Configur
ion ation
6040-00h Control Word Ulé6 RW — Must -
607A-00h Target Position 132 RW P Must -
CSP Mode (8) 6041-00h Status Word Ul6 RO — Must -
6064-00h Actual Position 132 RO P Must -
606C-00h Actual Velocity 132 RO P/S Can Can
607A-00h Target Position 132 RW P Recg:lnme Can
PP Mode (1)
6081-00h BT il U32 RW P Can Can
Velocity
PV Mode (3) | 60FF-00h | Target Velocity 32 RW P Recﬁ?me Can
6040-00h | Control Word Ul6 RW I Recomme S o
PP Mode (1) nd
Aandl DY WIBEE | e gty Frgifile 132 RW p/S? Can Can
3) Acceleration
shared
6084-00h Sgiily U32 RW p/S? Can Can
Deceleration
6040-00h | Control Word Ul6 RW _ Recﬁg‘me Can
6098-00h Homing Method 18 RW — Can Can
6099-01h | Fast ~ Homing |y, RW P/S Can Can
Homing Mode Velocity
(6) i
6099-02n | Slow Homing U32 RW P/S Can Can
Velocity
609A-00h Homing U32 RW P/S? Can Can
Acceleration
607C-00h Home Offset U32 RW P Can Can
6041-00h Status Word Ul6 RO — Rec"g‘me Can
PP, PV and n
HOME
6064-00h | Actual Position 132 RO p | Resomwe o
Mode shared nd
606C-00h Actual Velocity 132 RO P/S Can Can
Touch Probe Recomme
60B8-00h Control Word Ul6 RW — nd Can
60B9-00h Touch Probe Ul RO o Recomme Can
All operation Status Word nd
modes shared
60BA-00h | LouchProbel 132 RO p Can Can
Positive Value
60FD-00h Digital Input U3 RO o Recomme Can
Status nd
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603F-00h Latest Error Ul6 RO P Recomme Can
Code nd
6060-00h Operation Mode I8 RW — Can Can
60B0-00h Position Offset 132 RW — Can Can
6082-00h Start Velocity U32 RW P/S Can Can
Other Related Quick St
6085-00h ek Stop U32 RW P/S? Can Can
Deceleration
Displayed
6061-00h Oipemiton Mt 18 RO — Can Can

No matter using which operation mode, it can not be separated from the reading and writing of Control Word
(6040h) and Status Word (604 1h). Master and slave stations use these two object dictionaries as a medium to send
instructions and monitor status. Following contents will highlight the definitions of each bit of the two object
dictionaries.

The bit definition of Control Word (6040 h) is as shown in Table 6.3. The table A is about bit4, bit5, bit6 and bit8,
whose definition depend on the operation mode, and mainly cover the execution, stop, etc. of each operation mode.
The table B is about bit0-3 and bit7, which manages the state transition of the 402 state machine. The definition of.
Status Word (6041h) is as shown in Table 6.4. The bit0 -7 mainly show the state machine transition state, while
the bit8-15 mainly shows the status of execution or stop in each operation mode. The typical state transition of
enable is as follows:

Initiation (00h) -> power-on (06h) -> start (07h) -> enable (0fh) -> execute or pause (depending on operation
mode to send related control instructions of bit4-6 and bit8). The state transition that triggers the running control
in each control mode is shown in Table 6.5.

Table 6.3A: Control Word (6040h) Bit Definition

SRR 8 6 5 4
Mode
Shared - Pause Depending on the operation mode
(C8§P mode | _ Invalid Invalid Invalid Invalid
PP mode | Deceleration sto Absolute /| Immediate New position
(1) P Relative trigger point
?3\)/ R | Deceleration stop Invalid Invalid Invalid
?61;/1 mCes Deceleration stop Invalid Invalid Starting motion

Table 6.3B: Control Word (6040h) Bit Definition

Bit .
Mode 7 3 2 1 0 Type value | Action
Shared Wrong Permlt.ted Quick Voltage Start

reset operation | stop output

CSP mode Get
@) 0 0(x) 1 1 0 06h e
flf; mode | 0 1 1 1 07h Start
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53\)/ mode | 0(x) 0 1 0(x) 02h Quick

HM mode | 1 1 1 1 0fh Enable

(6)

- 1 0(x) 0(x) 0(x) 0(x) 80h Cle
error

- 0 0 0 0 0 0 Initiation

Additional information on other bits:

e Bit 2 is quick stop, trigger logic is 0 effective, notice to separate from other trigger logic.

e Bit 7 is error reset, trigger logic is rising edge effective.

e Bit 5 is immediate trigger, trigger logic is rising edge effective.

Table 6.4 Status Word(6041h) Bit Definition

Low 8
Mode > bits | 7 6 5 4 3 2 1 0
Shared Reserved Not Quick Power on | Error Permlt'ted Start Ready to
started stop operation start
Mode / high | |5 14 13 12 10 8 11 9
8 bits
. . Limit .
Shared Depending on the operation mode validity Distance
CSP mode Invalid Invalid Invalid Followmg Invalid DS
(8) effective y stop
New It will b
PP mode Trigger Parameter | | = .. | position Position | Emergenc | '\t ! I N
(1) response has 0 point arrival y stop fﬁt when 0 below
response © PreOP
hardware status
PV mod i . . . . limit
mode Invalid e, Invalid | Speed is 0 Vel.001ty Qmids o
3) has 0 arrival | stop effective
HM  mode | Trigger Parameter | Origin | Origin Position | Emergenc
(6) response has 0 error completion | arrival y stop

Additional information on other bits:

e  When the drive is put into power, the bit 4 will be set.

e Bit 5 quickly stops activation, which is valid under logic 0, contrary to the logic of other bits.

e Bit 9 remote, showing the state of the communication state, 0 below ProOP, at this time the control word
(6040 h) command will not be executed.

e Bit 11 limit is set only, when the hardware limit is valid.

e Bit 8 abnormal stop is generally valid in hardware limit, deceleration stop and fast stop trigger state.

e Bit 12 follows the master station, if the driver does not enable or no longer follow instructions from the
master station under CSP, this position is 0.
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Table 6.5: State transition of each mode control operation

Action PreOP ¥n1t1ahzat et Start | Enable S . Cha.n.ge Stop Error
Mode 10n power operation | position
1fh Master
Create a Master Master | station
CSP 6040 | communicati | 00h 06h 07h 0fh station station stop -
mode on OP state send control | position
(8) and activate instruction instruction
the NC axis
6041 250h 231h 233h | 1237h 1237h 1237h 1237h 238h
6040 | Create aiggy o6h | 07h |om |- 2h-=3F 1o, i
PP communicati h
mode on OP state,
(1) setting 1637h->
6041 | motion 250h 231h | 233h | 8237h | 1237h 1937h 1737h 1238h
parameters
Py | 6040 | communicati | gqp 06h | 07h | Ofh P the 10fh -
on OP state, after
mode . . speed
( 3) setting enabhng
motion
6041 | parameters 250h 231h | 233h | 1637h | 1637h 1637h 1737h 1638h
6040 | CTEAe - a ) oo o6h |07h |om | 1m . 10fh .
HM communicati
mode on OP state,
setting
(6) 6041 | motion 250h 231h | 233h | 8337h | 237h 237h 737h 238
parameters

Additional information on other bits:

e  When the PP mode changes the position, it needs to give the bit5 rising edge of the control word to start
the new position motion.
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6.3 Touch Probe

Touch probe function is to capture and record the actual position of the motor by using the input signal with the
touch probe function. The CS3E driver has two input I/O signals to support the probe function and can be enabled
at the same time. The probe function related object dictionaries are shown in Table 6.6.

Table 6.6: Related Object Dictionaries of Touch Probe

Object Bit Definition
7-6 5 4 3-2 1 0
i Touch Probe 1 Touch Probe 1 i Touch Probe 1 | Touch Probe
falling edge trigger | rising edge trigger mode 1 enable
60B8h
15-14 13 12 11-10 9 8
i Touch Probe 2 Touch Probe 2 i Touch Probe 2 | Touch Probe
falling edge trigger | rising edge trigger mode 2 enable
7 6 5-3 2 1 0
Actual Actual
level of level of T.OUCh Probe.: ! Touch Probe 1 rising | Touch Probe 1
falling edge trigger ) .
touch Touch edge trigger complete action
complete
60B9h probe 2 Probe 1
15-11 10 9 8
T.OHCh Probe; y Touch Probe 2 rising | Touch Probe 2
i fallins COEIES<T edge trigger complete action
complete getrige P
60BAh Touch Probe 1 rising edge capture data value register
60BBh Touch Probe 1 falling edge capture data value register
60BCh Touch Probe 2 rising edge capture data value register
60BDh Touch Probe 2 falling edge capture data value register
60FDh The state of bit26 is bit 1 and bit 2 AND logic of Object (60B9h); The state of bit27 is bit 9 and
bit 10 AND logic of Object (60B9h)
2152h It can be configured as probe 1 or probe 2 by writing its sub-indexes 01h and 02h to 17 or 18.

Additional information on other bits:
o The bit0 and bit8 of Object (60B8h): start/stop control bit of Touch Probe 1 and Touch Probe 2
respectively, and the rising edge is effective.

e The bitl and bit9 of Object (60Bh): Touch Probe modes are divided into single mode and continuous
mode.

o

Single mode: After a Touch Probe is activated, it is captured only under the first trigger signal. In
order to capture the new position value again, the bit0 /bit8 of the Object (60B8h) must be given a
rising edge signal to restart the probe action.

Continuous mode: After a Touch Probe is activated, the capture action is carried out under each
trigger signal.
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Start Start
—> —>

60B8h-
bit0/bit8 - I—— |i
60B9h- 4| | j |

bit0/bit8
; N 60FDh-
60B9h- [ J . .
bit1/bit9 J - U biroesit27
%%iﬁ:/ ‘ % Latch postionl JA Latch postion3 ‘
Touch Probe |_| I_l I_I |—| I_l
Signal 1 5 3 .

Rising edge trigger under single mode

Start
—>

60B8h- |
bit0/bit8 . <
60B9h- B |
bit0/bit8 1 :
60FDh-

60B9h- J [ bit26/bit27

bit1/bit9
60BAh/ ‘
60BCh

Touch Probe [] I_l ) 1_-| .' I_l [ ]
Signal 1 2 3 a

Rising edge trigger under continuous mode

% Latch pos1 1| Latch pos2 ‘{ Latch pos3 ‘

Figure 6.1: Touch Probe Mode
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Appendix A: Homing Methods

The CS3E series drives support homing method 1-14 (with Z signal), method 17-34, and method 35 / 37. Specific
definition and the process of homing methods described below.

Note: If you need to use Z signal for homing, you need to order the matching motor and encoder extension cable
which are with Z signal.

Method 1:

o [fthe motor starting point is not at the Negative Limit position like Situation A, it will move toward
negative direction at Fast Homing Velocity (6099-01h) until the Negative Limit goes ON, then the motor
stops quickly and starts to move toward positive direction at Low Homing Velocity (6099-02h). The
motion stops at the first effective Z signal after leaving the Negative Limit Switch, as shown in Figure
7-1.

e Ifthe motor starting point is at the Negative Limit position like Situation B, it will move toward positive
direction at Low Homing Velocity and stop when st first effective Z signal after leaving the Negative
Limit Switch.

o [fthe Positive Limit signal goes ON during homing motion, bit 13 of Status Word (6041h) will be valid,
it indicates an error in the homing motion, and the motor will stop immediately.

® Starting Point B End Point = High Velocity (6099h-01h) — Low Velocity (6099h-02h)

Z signal u u u \—I u L
Negative Limit

(NOT)

y 3

Situation A:

Starting Point is in the
OFF state of NOT D ; ‘
Signal ‘

1]
1

Situation B:

Starting Point is in e ]
I : -

the ON state of NOT |_j—+—
Signal

-

Figure 7-1 Method 1
Method 2:

e If the motor starting point is not at the Positive Limit position like Situation A, it will move toward
positive direction at Fast Homing Velocity (6099-01h) until the Positive Limit goes ON, then the motor
stops quickly and starts to move toward negative direction at Low Homing Velocity (6099-02h). The
motion stops at the first effective Z signal after leaving the Positive Limit Switch, as shown in Figure 7-2.

e [fthe motor starting point is at the Positive Limit position, it will move toward negative direction at Low
Homing Velocity and stop at the first effective Z signal after leaving the Positive Limit Switch.

e Ifthe Negative Limit signal goes ON during homing motion, bit 13 of Status Word (604 1h) will be set, it
indicates an error in the homing motion.and the motor will stop immediately.

® Starting Point ™ End Stopping Point === High Velocity (6099h-01h) — Low Velocity (6099h-02h)

Z8icnil e eI
Positive Limit Switch

(POT Signal)
A Situation:
Starting Point is in the
OFF state of POT Signal D

B Situation:

Starting Point is in the E I
|

ON state of POT Signal

Y

14

Figure 7-2: Method 2
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Method 3:

e [fthe motor starting point is not at the HOME-SWITCH position like Situation A, it will move toward
positive direction at Fast Homing Velocity (6099-01h) until the HOME-SWITCH goes ON, then the
motor stops quickly and starts to move toward negative direction at Low Homing Velocity (6099-02h).
The motion stops at the first effective Z signal after leaving the HOME-SWITCH, as shown in Figure
7-3.

e If the motor starting point is at the HOME-SWITCH position, it will move toward negative direction at
Low Homing Velocity and stop at the first effective Z signal after leaving the HOME-SWITCH.

e [fthe Negative or Positive Limit signal goes ON during homing motion, bit 13 of Status Word (6041h)
will be set, it indicates an error in the homing motion.and the motor will stop immediately.

® Starting Point M End Stopping Point === High Velocity (6099h-01h) —>Low Velocity (6099h-02h)

Z Signal S S Y e e e e B R R M P i R R

HOME-SWITCH

Situation A:

Starting Point is in the OFF D

5

state of HOME-SWITCH

Situation B:

Starting Point is in the ON

state of HOME-SWITCH

Figure 7-3: Method 3

Method 4:

e If the motor starting point is in the OFF state of HOME-SWITCH like Situation A, it will move toward
positive direction at Low Homing Velocity (6099-02h) and stop at the first effective Z signal after leaving
the HOME-SWITCH, as shown in Figure 7-4.

e If the motor starting point is in the ON state of HOME-SWITCH like Situation B,it will move toward
negative direction at Fast Homing Velocity (6099-01h) until the Positive Limit goes ON, then the motor
stops quickly and starts to move toward negative direction at Low Homing Velocity. Stop the motion at
the first effective Z signal after leaving the HOME-SWITCH.

o [fthe Negative or Positive Limit signal goes ON during homing motion, bit 13 of Status Word (6041h)
will be set, it indicates an error in the homing motion.and the motor will stop immediately.

5

@ Starting Point | End Stopping Point =gy  High Velocity (6099h-01h) —  Low Velocity (6099h-02h)

Z Signal

HOME-SWITCH §

Situation A: > ;
Starting Point is in the OFF state D {—‘4‘ : l
of HOME-SWITCH —

L]

Situation B: / i \r
Starting Point is in the ON state of] | /4 ! 1

HOME-SWITCH ——t—

Figure 7-4: Method 4
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Method 5:

e [fthe motor starting point is in the OFF state of HOME-SWITCH like Situation A, it will move toward
negative direction at Fast Homing Velocity (6099-01h) until the HOME-SWITCH goes ON, then the
motor has a deceleration stop and starts to move toward positive direction at Low Homing Velocity
(6099-02h). Stop the motion at the first effective Z signal during the OFF state of HOME-SWITCH, as
shown in Figure 7-5.

e If the motor starting point is in the ON state of HOME-SWITCH like Situation B, it will move toward
positive direction at Low Homing Velocity and stop at the first effective Z signal after leaving the
HOME-SWITCH.

o [fthe Negative or Positive Limit signal goes ON during homing motion, bit 13 of Status Word (6041h)
will be set, it indicates an error in the homing motion.and the motor will stop immediately.

@® Starting Point il End Stopping Point — High Velocity (6099h-01h) —»  Low Velocity (6099h-02h)
2 signal S 1 s O M

HOME-SWITCH

Situation A:

Starting Point is in the OFF state : i

of HOME-SWITCH g4 f 1 =]
"B =

[
Situation B: ! ;
Starting Point is in the ON state of ﬂ
HOME-SWITCH 4
[ = = ]

Figure 7-5: Method 5

Method 6:

e If the motor starting point is in the OFF state of HOME-SWITCH like Situation A,it will move toward
negative direction at Low Homing Velocity (6099-02h) until the HOME-SWITCH goes ON, then stops at
the first effective Z signal.

e If the motor starting point is in the ON state of HOME-SWITCH like Situation B, it will move toward
positive direction at Fast Homing Velocity (6099-01h), then the motor has a deceleration stop and starts
to move toward negative direction at Low Homing Velocity. Stop the motion at the first effective Z signal
during the ON state of HOME-SWITCH, as shown in Figure 7-6.

o [fthe Negative or Positive Limit signal goes ON during homing motion, bit 13 of Status Word (6041h)
will be set, it indicates an error in the homing motion.and the motor will stop immediately.

@ Starting Point B End Stopping Point =P High Velocity (6099h-01h) ——>  Low Velocity (6099h-02h)

2 Signl N R .
HOME-SWITCH } |

Situation A: J P
Starting Point is in the OFF state 3 - A"
of HOME-SWITCH ‘ ‘

1]
L]

[
| T
Situation B:
Starting Point is in the ON state of
HOME-SWITCH
i

]

Figure7-6: Method 6
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Method 7:

@ Starting Point B End Stopping Point el High Velocity (6099h-01h) —» Low Velocity (6099h-02h)

Situation A: P
Starting Point is in the both OFF state ; ‘
of HOME-SWITCH and POT D ]

Situation B: &
Starting Point is in the ON state m
of HOME-SWITCH and OFF D i T

state of POT

Situation C: P
Starting Point is in the both OFF D T :
state of HOME-SWITCH and POT

If the motor starting point is in the OFF state of HOME-SWITCH and Positive Limit like Situation A, it
will move toward positive direction at Fast Homing Velocity (6099-01h) until the HOME-SWITCH goes
ON to have a deceleration stop, then moves toward negative direction at Low Homing Velocity
(6099-02h) and stops at the first effective Z signal after leaving the HOME-SWITCH, as shown in Figure
7-7.

If the motor starting point is in the ON state of HOME-SWITCH and OFF state of Positive Limit like
Situation B, it will move toward negative direction at Low Homing Velocity (6099-02h), then the motor
stops at the first effective Z signal after leaving the HOME-SWITCH.

If the motor starting point is in the OFF state of HOME-SWITCH and Positive Limit like Situation C, it
will move toward positive direction at Fast Homing Velocity (6099-01h) until the Positive Limit goes ON
to have a quick stop, then moves toward negative direction at Low Homing Velocity and stops at the first
effective Z signal after leaving the HOME-SWITCH.

If the Negative Limit signal goes ON during homing motion, bit 13 of Status Word (6041h) will be set, it
indicates an error in the homing motion.and the motor will stop immediately.

Z Signal

HOME-SWITCH §

Positive Limit — I—

POT Signal

|

L]

]

—

<]

I

7 N

Figure 7-7 Method 7

Method 8:

If the motor starting point is in the OFF state of HOME-SWITCH and Positive Limit like Situation A, it
will move toward positive direction at Low Homing Velocity (6099-02h), it will stop at the first effective
Z signal during the ON state of HOME-SWITCH, as shown in Figure 7-8.

If the motor starting point is in the ON state of HOME-SWITCH and OFF state of Positive Limit like
Situation B, it will move toward negative direction at Fast Homing Velocity (6099-01h), and have a
deceleration stop after leaving HOME-SWITCH, then move toward positive direction as Low Homing
Velocity, the motor stops at the first effective Z signal during the ON state of HOME-SWITCH.

If the motor starting point is in the OFF state of HOME-SWITCH and Positive Limit like Situation C, it
will move toward positive direction at Low Homing Velocity (6099-02h) until the Positive Limit goes
ON to have a quick stop, then moves toward negative direction at Fast Homing Velocity and have a
deceleration stop when leaving the HOME-SWITCH, then moves toward positive direction at Low
Homing Velocity and stops at the first effective Z signal during the ON state of HOME-SWITCH.

If the Negative Limit signal goes ON during homing motion, bit 13 of Status Word (6041h) will be set, it
indicates an error in the homing motion.and the motor will stop immediately.
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@ Starting Point B End Stopping Point =P High Velocity (6099h-01h) —» Low Velocity (6099h-02h)
2 Sl S Y B O R e e
HOME-SWITCH |
Positive Limit | :

POT Signal

Situation A:
Starting Point is in the both OFF state

of HOME-SWITCH and POT ’—“ ‘V_é‘
L —

4
—
|

Situation B: ‘\7

Starting Point is in the ON state m ﬁ 1 = D
of HOME-SWITCH and OFF . : [m—

state of POT !

Situation C: D { 1 {—]r_‘{\‘ D

Starting Point is in the both OFF ‘
state of HOME-SWITCH and POT 3

Figure 7-8 Method 8

Method 9:

If the motor starting point is in the OFF state of HOME-SWITCH and Positive Limit , it will move
toward positive direction at Fast Homing Velocity (6099-01h), and have a deceleration stop after leaving
HOME-SWITCH, then move toward negative direction at Low Homing Velocity (6099-02h) and motion
stops at the first effective Z signal during the ON state of HOME-SWITCH, as shown in Situation A of
Figure 7-9.

If the motor starting point is in the ON state of HOME-SWITCH and OFF state of Positive Limit, it will
move toward positive direction at Fast Homing Velocity, and have a deceleration stop after leaving
HOME-SWITCH, then move toward negative direction at Low Homing Velocity, the motion stops at the
first effective Z signal during the ON state of HOME-SWITCH, as shown in Situation B of Figure 7-9.
If the motor starting point is in the OFF state of HOME-SWITCH and Positive Limit, it will move toward
positive direction at Fast Homing Velocity until the Positive Limit goes ON to have a quick stop, then
moves toward negative direction at Low Homing Velocity and motion stops at the first effective Z signal
during the ON state of HOME-SWITCH, as shown in Situation C of Figure 7-9.

If the Negative Limit signal goes ON during homing motion, bit 13 of Status Word (6041h) will be set, it
indicates an error in the homing motion.and the motor will stop immediately.

@ Starting Point B End Stopping Point e High Velocity (6099h-01h) —»  Low Velocity (6099h-02h)
s s .
HOME-SWITCH T‘

Positive Limit 1

POT Signal
Situation A: > |
Starting Point is in the both OFF state f \
of HOME-SWITCH and POT D — : D
— ;

Situation B: 3
Starting Point is in the ON state E r\

of HOME-SWITCH and OFF [ I |
state of POT

Situation C: D ! r/-’

‘4
]

Starting Point is in the both OFF
state of HOME-SWITCH and POT

A

Figure 7-9 Method 9
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Method 10:

e [fthe motor starting point is in the OFF state of HOME-SWITCH and Positive Limit, it will move toward

positive direction at Low Homing Velocity (6099-02h), it will stop at the first effective Z signal during

the OFF state of HOME-SWITCH, as shown in Situation A of Figure 7-10.

e [fthe motor starting point is in the ON state of HOME-SWITCH and OFF state of Positive Limit, it will

move toward positive direction at Low Homing Velocity (6099-02h), it will stop at the first effective Z

signal during the OFF state of HOME-SWITCH, as shown in Situation B of Figure 7-10.

e If the motor starting point is in the OFF state of HOME-SWITCH and Positive Limit, it will move toward
positive direction at Low Homing Velocity (6099-02h) until the Positive Limit goes ON to have a quick

stop, then moves toward negative direction at Fast Homing Velocity and have a deceleration stop when
HOME-SWITCH goes ON, then moves toward positive direction at Low Homing Velocity and stops at
the first effective Z signal during the OFF state of HOME-SWITCH, as shown in Situation C of Figure

7-10.

e Ifthe Negative Limit signal goes ON during homing motion, bit 13 of Status Word (604 1h) will be set, it

indicates an error in the homing motion.and the motor will stop immediately.
@ Starting Point M End Stopping Point e High Velocity (6099h-01h) —» Low Velocity (6099h-02h)

zsiga L LTI T T L i P T T
HOME-SWITCH 5
Positive Limit r .

POT Signal
Situation A:
Starting Point is in the both OFF state
of HOME-SWITCH and POT D

Y

(.

Situation B:

Starting Point is in the ON state
of HOME-SWITCH and OFF D
state of POT

|

M

Situation C:
Starting Point is in the both OFF D
state of HOME-SWITCH and POT

/,

1]

<
Figure 7-10 Method 10

Method 11
o [fthe motor starting point is in the OFF state of HOME-SWITCH and Negative Limit , it will move
toward negative direction at Fast Homing Velocity (6099-01h), and have a deceleration stop when

HOME- SWITCH goes ON, then move toward positive direction at Low Homing Velocity (6099-02h)

and motion stops when the first Z signal after leaving HOME-SWITCH goes ON, as shown in Situation

A of Figure 7-11.

o [fthe motor starting point is in the ON state of HOME-SWITCH and OFF state of Negative Limit, it will

move toward positive direction at Low Homing Velocity, and the motion stops when the first Z signal

after leaving HOME-SWITCH goes ON, as shown in Situation B of Figure 7-11.
e If the motor starting point is in the OFF state of HOME-SWITCH and Negative Limit, it will move

toward negative direction at Fast Homing Velocity until the Negative Limit goes ON to have a quick stop,

then moves toward positive direction at Low Homing Velocity and motion stops at the first effective Z

signal after leaving HOME-SWITCH, as shown in Situation C of Figure 7-11.

o I[fthe Positive Limit signal goes ON during homing motion, bit 13 of Status Word (604 1h) will be set, it

indicates an error in the homing motion.and the motor will stop immediately.
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@ Starting Point M End Stopping Point =g High Velocity (6099h-01h) — Low Velocity (6099h-02h)

Z Signal

HOME-SWITCH f
Negative Limit

NOT Signal

7\

7

Situation A:
Starting Point is in the both OFF state /—1
of HOME-SWITCH and NOT D

Situation B:

Starting Point is in the ON state ré_’_—l
of HOME-SWITCH and OFF D 3

state of NOT

Situation C: E <\1
\

Starting Point is in the both OFF N — T ]
state of HOME-SWITCH and NOT i

Figure 7-11 Method 11

Y

Method 12:

If the motor starting point is in the OFF state of HOME-SWITCH and Negative Limit, it will move
toward negative direction at Low Homing Velocity (6099-02h), and the motion stops at the first effective
Z signal during the ON state of HOME-SWITCH, as shown in Situation A of Figure 7-12.

If the motor starting point is in the ON state of HOME-SWITCH and OFF state of Negative Limit, it will
move toward positive direction at Fast Homing Velocity (6099-01h) and have a deceleration stop after
leaving HOME-SWITCH, then move toward negative direction at Low Homing Velocity, the motion
stops at the first effective Z signal during the ON state of HOME-SWITCH, as shown in Situation B of
Figure 7-12.

If the motor starting point is in the OFF state of HOME-SWITCH and Negative Limit, it will move
toward negative direction at Low Homing Velocity (6099-02h) until the Negative Limit goes ON to have
a quick stop, then moves toward positive direction at Fast Homing Velocity and have a deceleration stop
after leaving HOME-SWITCH, then move toward negative direction at Low Homing Velocity, the motion
stops at the first effective Z signal during the ON state of HOME-SWITCH, as shown in Situation C of
Figure 7-10.

If the Positive Limit signal goes ON during homing motion, bit 13 of Status Word (604 1h) will be set, it
indicates an error in the homing motion.and the motor will stop immediately.

@ Starting Point B End Stopping Point e High Velocity (6099h-01h) —  Low Velocity (6099h-02h)

zsign LTI LTI T T T
HOME-SWITCH L
Negative Limit

NOT Signal

Situation A: P
Starting Point is in the both OFF state
of HOME-SWITCH and NOT [} : l

Situation B: 3 <
Starting Point is in the ON state r/_r\\

of HOME-SWITCH and OFF | —
state of NOT

Iit4
]

(.

Situation C:
Starting Point is in the both OFF D —
state of HOME-SWITCH and NOT ‘

Figure 7-12 Method 12
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Method 13:

If the motor starting point is in the OFF state of HOME-SWITCH and Negative Limit, it will move
toward negative direction at Fast Homing Velocity (6099-01h), and has a deceleration when leaving
HOME-SWITCH , then moves toward positive direction at Low Homing Velocity , the motion stops at
the first effective Z signal during the ON state of HOME-SWITCH, as shown in Situation A of Figure
7-13.

If the motor starting point is in the ON state of HOME-SWITCH and OFF state of Negative Limit, it will
move toward negative direction at Fast Homing Velocity (6099-01h) and have a deceleration stop after
leaving HOME-SWITCH, then move toward positive direction at Low Homing Velocity, the motion stops
at the first effective Z signal during the ON state of HOME-SWITCH, as shown in Situation B of Figure
7-12.

If the motor starting point is in the OFF state of HOME-SWITCH and Negative Limit, it will move
toward negative direction at Fast Homing Velocity (6099-01h) until the Negative Limit goes ON to have
a quick stop, then moves toward positive direction at Low Homing Velocity, the motion stops at the first
effective Z signal during the ON state of HOME-SWITCH, as shown in Situation C of Figure 7-13.

If the Positive Limit signal goes ON during homing motion, bit 13 of Status Word (604 1h) will be set, it
indicates an error in the homing motion.and the motor will stop immediately.

@ Starting Point W End Stopping Point el High Velocity (6099h-01h) —>»  Low Velocity (6099h-02h)

Z Signal
HOME-SWITCH }
Negative Limit l

NOT Signal

a

Situation A: | '

Starting Point is in the both OFF state : \

of HOME-SWITCH and NOT B | /_ll P D
- ! ] —

Situation B:
Starting Point is in the ON state :
of HOME-SWITCH and OFF | — 1 Y/ 1
[ [l
| ] T

L 1]

state of NOT

Situation C: ‘-\1

— 1
Starting Point is in the both OFF|_| — T D
state of HOME-SWITCH and NOT j

[]
]

»

Figure 7-13 Method 13

Method 14:

If the motor starting point is in the OFF state of HOME-SWITCH and Negative Limit, it will move
toward negative direction at Low Homing Velocity (6099-02h), and the motion stops at the first effective
Z signal during the OFF state of HOME-SWITCH, as shown in Situation A of Figure 7-14.

If the motor starting point is in the ON state of HOME-SWITCH and OFF state of Negative Limit, it will
move toward negative direction at Low Homing Velocity (6099-02h) and the motion stops at the first
effective Z signal during the OFF state of HOME-SWITCH, as shown in Situation B of Figure 7-12.

If the motor starting point is in the OFF state of HOME-SWITCH and Negative Limit, it will move
toward negative direction at Low Homing Velocity (6099-02h) until the Negative Limit goes ON to have
a quick stop, then moves toward positive direction at Fast Homing Velocity and have a deceleration stop
when HOME-SWITCH goes ON, then move toward negative direction at Low Homing Velocity, the
motion stops at the first effective Z signal during the OFF state of HOME-SWITCH, as shown in
Situation C of Figure 7-14.

If the Positive Limit signal goes ON during homing motion, bit 13 of Status Word (604 1h) will be set, it
indicates an error in the homing motion.and the motor will stop immediately.
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@ Starting Point W End Stopping Point
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Method 17:

o Starting Point B End Stopping Point

Figure 7-14 Method 14

e High Velocity (6099h-01h)

.

——> Low Velocity (6099h-02h)

Negative Limit Switch
(NOT Signal) |

A Situation:

Starting Point is in the
OFF state of NOT Signal

[
I
B Situation:

Starting Point is in the

]

ON state of NOT Signal ﬂ
D Y

Figure 7-15 Method 17
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Method 18:
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Method 19:
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Method 20:
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Figure 7-17 Method 19
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Figure 7-18 Method 20
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Method 21:

[ ] Starting Point B End Stopping Point e High Velocity (6099h-01h) — Low Velocity (6099h-02h)
Home Switch
(HOME-SWITCH)
A Situation:

Starting Point is in the OFF -
state of HOME-SWITCH /—\
I

1]
3

B Situation:
Starting Point is in the ON

state of HOME-SWITCH ré_h\
D | |
I

Figure 7-19 Method 21
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Method 22:
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Figure 7-20 Method 22
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Method 23:
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Figure 7;21 Method 23
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Method 24:
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Method 25:
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Method 26:
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Figure 7-24 Method 26

B End Stopping Point e High Velocity (6099h-01h) —» Low Velocity (6099h-02h)

Negative Switch
(NOT Signal) ‘

A Situation:
Starting Point is in the OFF state
of both HOME-SWITCH and

NOT signal E
\

B Situation:
Starting Point is in the ON
state of HOME-SWITCH

and the OFF state of NOT

I

signal ‘

C Situation:
Starting Point is in the OFF state
of both HOME-SWITCH and

NOT signal D

Y

i
I
]

Figure 7-25 Method 27
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Method 28:
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Method 30:
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Appendix B: Object Dictionary

Sub- Default .
Index index Name Access | Type Range Value Unit | Remark
1000 |0 Device type | R UINT | 0-32767 | 0x40912 | - Refer to CIA 402
profile
Type of error
1001 0 Error register | R USINT | 0-255 0 -- generated from the
controller
1008 0 Device name R UINT 0-32767 g()s73 ED Product model
1009 |0 Hardware 1 p UINT [0-32767 V10 |- [ Refertoproduct label
version
Software Refer to object
100A |0 version R UINT 0-32767 V1.0 - (3100h)
00 Number —of | o UINT | 0-32767 |4 - -
sub-index
Need to write
0x65766173 or
01 Save all R/W UDINT 0-0xFFFFF 0 i '1702257(')11 (decimal)
parameters FFF into sub-index.
It will return 1 if save
successfully
Need to write
0x65766173 or
BT 0-OXxFFFFF 1702257011 (decimal)
02 communicatio | R/W UDINT 0 - . .
FFF into sub-index.
n parameters
It will return 1 if save
1010
successfully
Need to write
0x65766173 or
03 Save motion R/W UDINT 0-0xFFFFF 0 ) .1702257(.)11 (decimal)
parameters FFF into sub-index.
It will return 1 if save
successfully
Need to write
0x65766173 or
04 Save factory R/W UDINT 0-OxFFFFF 0 : 1702257(.)11 (decimal)
parameters FFF into sub-index.
It will return 1 if save
successfully
0o | Number —of}p UINT | 032767 |4 N
sub-index
Need to write
1011 Restore  all i 0x64616f6¢ or
01 parameters — to R/W UDINT FFF 0 = 1684107116 (decimal)
default setting into sub-index. It will

return 1 if save
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successfully
Restore Need to write
communicatio 0x64616f6¢ or
02 n parameters | R‘'W UDINT 0-OxFFFFF 0 1 6841071.16 (demma})
FFF into sub-index. It will
to default .
settin return 1 if save
g successfully
Need to write
Restore 0x64616f6¢ or
motion 0-0xFFFFF 1684107116 (decimal)
U parameters to R LI e FFF 0 into sub-index. It will
default setting return 1 if save
successfully
Need to write
Restore  user 0x64616f6¢ or
04 parameters to [ R‘'W UDINT 0-OxFFFFF 0 1 6841071.16 (demmql)
. FFF into sub-index. It will
default setting .
return 1 if  save
successfully
oo | Number —offp UINT | 032767 |4 .
sub-index
01 Vendor ID R UINT 0-32767 4321 Leadshine code
1018 02 Product code R UINT 0-32767 100 -
03 Revision R UINT | 032767 |1 -
number
04 Series number | R UINT 0-32767 1 -
st
0 Number of R/W UINT 0-32767 3 Defau'lt number of 1
sub-index mapping object
1600 18t ol b -
0-0xFFFFF Default number of 1°
01-08 | RXPDO-Map | RAW | UDINT | ppp ' RXPDO-Map object
object
nd
0 Number of R/W UINT 0-32767 6 Defau'lt number of 2
sub-index mapping object
1601 nd ol b ¢ ond
0-0xFFFFF Default number of 2™
Ulls || ogDQRniep || IR UIDINAE | - RXPDO-Map object
object
rd
0 Number of R/W UINT 0-32767 5 Defau'lt number of 3
sub-index mapping object
1602 nd ol b ¢ g
0-0xFFFFF Default number of 3"
01-08 | RXPDO-Map | RAW | UDINT | ppp ' RXPDO-Map object
object
th
0 Number of R/W UINT 0-32767 7 Defau'lt number of 4
sub-index mapping object
1603 3rd ol b ¢ 4t
0-0xFFFFF Default number of 4
L=t RXPDO—Map RIW WILAT FFF : RXPDO-Map object
object
st
1A00 0 Number of R/W UINT 0-32767 7 Default number of 1

sub-index

mapping object
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lst

0-0xFFFFF Default number of 1%
01-08 | TXPDO-Map | R'W | UDINT | g : - TXPDO-Map object
object
nd
0 Number of R/W UINT 0-32767 0 i Defau.lt number of 2
sub-index mapping object
1A01 nd )
0-0xFFFFF Default number of 2™
U0 | IDCEDIOHS D || IR | IOIBIINE || ey - - TXPDO-Map object
object
0 Number —of | p UINT | 032767 |4 ; -
sub-index
01 Omiigiss e o | UINT |032767 |1 ; -
email
Input type of
1C00 | 02 . R UINT 0-32767 2 - 3
email
03 Orwtiptts e OfF | 7 UINT |o0-32767 |3 ; ;
process data
04 Input type of | p UINT | 032767 |4 - S
process data
1c12 | o004 |RXPDO RW |UINT |[032767 |1600 |- ;
assign
1c13 | o002 | TXPDO RW |UINT |032767 |1a00 |- ;
assign
RXPDO
1C32 0-0A administrative | R UINT 0-32767 - - -
parameters
TXPDO
1C33 0-0A administrative | R UINT 0-32767 - - -
parameters
2150 00 Salve ID R/W/S | UINT 0-256 1 = =
0: Rot itch
2151 |00 Salve = = ID | pwss | UINT | 0-10 0 - otaty swite
resource 1: Master setting
2000 | 00 Peak current | R/W/S | UINT | 0-80 60 0.14 | Drives max output
current.
Microste Required number of
2001 00 P R/W/S | UINT 200-51200 | 10000 Pulse | pulse to rotate one
resolution .
revolution of motor
Internal 01m Internal smoothing
2010 01 . . R/W/S | UINT 1-2048 15 ’ time for control
filtering time S
command.
. Internal smoothing
2012 |00 Softstarting | p s | UINT | 1-60 1 1001 ime  for  starting
time ms
current.
2013 | 00 Auto-tuning at | purg [ UINT | 0-1 1 - 1: Yes. 0: No

power on
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Locking
01 current R/W/S | UINT | 0-100 100 v, | Usually keep the
percentage qt default value.
power on
Percentage of peak
T o
02 output current | R/W/S | UINT | 0-100 50 % pen f0op
201A ercentape mode. Only available
p & when “control mode”
is set to open loop
Percentage of peak
Closed loop current;  also  idle
03 holding RW/S | UINT 0-100 50 o current in closed' loop
current mode. Only available
percentage when ‘“control mode”
is set to closed loop
Appropriately reduce
201B |00 | Locking R/W/S | UINT | 0-1500 | 200 ms | this value if you want
duration time to shorten the time of
locking shaft.
201C | 00 Max_ time 0 | puyg [ UINT | 100-10000 | 1000 ms | Usually keep the
close brake default value
201D | 00 Zero - speed | pwis | UINT | 0-500 10 0.11/s
point
2024 | 00 Control mode | R/W/S | UINT | 0-10 2 ?(‘);;pen loop, 2: closed
2029 |00 Encoder R/W/S | UINT | 200-51200 [4000 | Pulse | # times of encoder
resolution lines
Allowed max It will occur position
2030 00 position error | R/-W/S | UINT 0-32767 4000 Pulse | error when exceeds the
counts setting value.
Distance  to Configures this value
2032 |00 [P M Rwss | UINT | o-1000 |4 Pulse | 0 determine if _the
position motor 1S In position
signal (dynamic).
Delay of
2033 00 output signal | R/W/S | UINT 0-1000 3 ms
of in position
2047 | 00 Over - voltage | pwys | UINT | 0-1000 90 \%
point
2048 00 Bus-voltage R UINT 0-65535 A%
Acceleration
2090 05 R/W/S | UINT 0-10000 0 -
feed-forward
Velocity loop
2091 01 Kp R/W/S | UINT 0-10000 30 -
2091 | 02 ‘Igl"c‘ty loop | pwss [ UINT | 0-10000 |3 ~
2092 | o1 Position 100b | p/w/s | UINT | 0-100 25 -

Kp
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214A | 00 Digital display R UINT 0-255 _ . Setjcmg by rotary
address switch
0: state machine /
LED initial operating mode
214B 1 00 status setting R/W/S 1 UINT 1 0-100 0 - 1: slave ID
2: speed
oo | Yelocity loop | pys | uNT | 0-100 0 -
integral limit
2203 "
All parameters reset to
02 Reset factory | R/W UINT 0-1 0 -- factory default values
2206 | 01 Save R/W | UINT |o0-1 0 -
parameters
01 Drlye software R UINT _
version
FPGA
3100 02 software R UINT --
version
EtherCAT
03 protocol R UINT --
version
01 Delay f | R/wss | UINT | 0-1500 250 ms
closing brake
Delay of
4003 02 loosening R/W/S | UINT 0-1500 250 ms
brake
03 | Max speed to pyys I UINT | 0-500 10 0.11/s
close brake
2155 |00 | Digital input| p UINT | 065535 |0 -
status
01 mputport1 | R/W/S | UNT |[o0-65535 |oxi7 |- | Touch probe input
signal 1
02 Inputport2 | R/W/S | UINT | 0-65535 | 0x18 - Touch ~probe  input
signal 2
2152 03 Input port 3 R/W/S | UINT 0-65535 0x16 -- Origin point
04 Input port 4 R/W/S | UINT 0-65535 0x01 -- Positive limit
05 Input port 5 R/W/S | UINT 0-65535 0x02 -- Negative limit
06 Input port 6 R/W/S | UINT 0-65535 0x19 -- User defined
07 Input port 7 R/W/S | UINT 0-65535 0x19 -- User defined
01 Outputport 1 | R/W/S | UINT 0-65535 0x01 - Alarm
02 Output port 2 | R/W/S | UINT 0-65535 0x04 - In position
03 Output port 3 | R/W/S | UINT 0-65535 0x05 -- User defined
2156
04 Output port 4 | R/W/S | UINT 0-65535 0x05 -- User defined
05 Outputport 5 | R/W/S | UINT 0-65535 0x05 - User defined
06 Output port 6 | R/W/S | UINT 0-65535 0x05 -- User defined
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07 Outputport 7 | R UINT 0-65535 0x03 -- Brake
bit0: over current,
bitl: over voltage
2056 00 Fault detection | R/W/S | UINT 0-65535 65535 -- bit2: position error,
bit4: break  wire
detection
603F Error code R UINT 0-65535 0 -- Refer to chapter 5.2
6040 Control word | R/'W UINT 0-65535 0 -- Refer to chapter 6.1
6041 Status word R UINT 0-65535 0 -- Refer to chapter 6.1
605A QUI'Ck stop R/W UINT 0-65535 5 B 5: dec'elera'ted stop,
option code others: invalid
1: PP mode,
i 3: PV mode,
6060 Operation RW | USINT | 0-255 8 - moce
mode 6: Home mode,
8: CSP mode
Displayed
6061 operation R USINT | 0-255 8 -- -
mode
-21474836
iti 48
6062 L) R DINT 0 P | P:pulse
demand value -21474836
47
-21474836
.. 48
6064 Position actual | DINT 0 p | P:pulse
value -21474836
47
-21474836
i 48
606B Velocity R DINT 0 Pis |-
demand value -21474836
47
-21474836
i 48
606C Velocity actual | DINT 0 PS |-
value -21474836
47
-21474836
48 ., .
607A Target position | R/'W DINT 0 P Wl posiion modr
-21474836 PP mode
47
-21474836
48 i
60FF Target velocity | R/'W DINT 0 P/S Profile velocity under
-21474836 PV mode
47
-21474836
Max rofile 48 Max. Allowable
6081 P R/W/S | DINT 50000 - velocity under PP
velocity 21474836 mode

47
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-21474836
48 i
6082 Start velocity | R/W/S | DINT 0 | Start velocity under PP
-21474836 mode
47
-21474836
6083 Profile RW/S | DINT 48 4000 P/S” | Acceleration under PP
acceleration -21474836 2 and PV mode
47
-21474836
6084 Profile rwis | DINT 48 4000 P/S” | Deceleration under PP
deceleration -21474836 2 and PV mode
47
-21474836 Decelerati £ quick
. 48 A eceleration of quic
6085 S:C‘g‘eraﬁoit"p R/W/S | DINT oo 000 g/ % Istop under PP, PV and
—4271474836 Home mode
Methods of searching
6098 Homing rwss | usiNT | 1-100 19 N origin under homing
method mode, refer to
Appendix A
-21474836
Fast homin 48 Speed during search
01 velocit €| R/'W/S | DINT 50000 P/S for switch under Home
y -4271474836 mode
6099
-21474836
Slow homin 48 Speed during search
02 Velc\:::it €| R/'W/S | DINT 25000 P/S for zero under Home
y —4271474836 mode
The value of
-21474836 difference between
48 . . ., .
607C Home offset | R/W/S | DINT 0 P senor origin _position
-21474836 and mechanical origin
47 position under Home
mode
-21474836
. 48 /\ .
609A Homing \ WS | USINT 25000 P/S Acc / Dec velocity
acceleration -21474836 2 under Home mode
47
Touch robe Set touch probe
60B8 control wgr d R/W UINT 0-65535 0 - function, refer to
chapter 6.3
_ A Status of touch probe
60B9 ) Woli 4 R UINT 0-65535 0 - 1/2, refer to chapter
6.3
-21474836
Touch probe 1 48 Data value sensed by
60BA carp R DINT 0 P touch probe 1 at rising
positive value -21474836
0 edge
60BB Touch probe 1 R DINT -21474836 0 P Data value sensed by
negative value 48 touch probe 1 at
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-21474836 falling edge
47
-21474836 B i 4b
48 ata value sensed by
60BC Touf: h probe 2 R DINT 0 P touch probe 2 at rising
positive value 21474836
edge
47
-21474836 Dat i 4b
48 ata value sensed by
60BD Eguzgvlzrnguj R DINT 0 P touch probe 2 at
2 -21474836 falling edge
47
Interpolation
01 time  period | R/'W USINT [ 0-255 2 --
60C2 value Only for internal
: tuning.
op | Mnterpolation fp I sINT | -128-127 [0 -
time unit
Touch probe 1 Frequency for capture
60D5 rising R UINT | 0-65535 0 - of touch probe 1 rising
edge counter edge
Tou.ch probe 1 Frequency for capture
60D6 falling R UINT | 0-65535 0 - of touch probe 1
edge counter falling edge
Touch probe2 Frequency for capture
60D7 rising R UINT | 0-65535 0 -- of touch probe 2 rising
edge counter edge
Touch probe 2 Frequency for capture
60D8 falling R UINT 0-65535 0 -- of touch probe 2
edge counter falling edge
Dicital inout 0- Statue of digital input
60FD & Putl R UDINT | 429496729 | 0 - signals,  refer to
statue
6 chapter 4.2.3
Open physical 0-
01 N R/W/S [ UDINT | 429496729 | 0 - Able to control user
60FE 6 output through this
ol 0- object, refer to chapter
02 physical R/W/S | UDINT | 429496729 | 0 - 4.2
output 6
Supported 0- .
6502 operation R UDINT | 429496729 | 165 .. | Operation modes the
A 6 drive supported
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