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Chapter 1 EtherCAT protocol

1.1 EtherCAT overview

EtherCAT (Ethernet for Control Automation Technology) is a real-time industrial Ethernet technology

developed by BECKHOFF and offers the following advantages:

(1) High speed: Transmission rates up to 2 x 100 Mbit/s (full duplex mode) using Fast Ethernet technology.

(2) Flexible: Supports various topologies such as linear and ring; inter-station distance can reach 100m, and
the number of nodes can theoretically reach 65536.

(3) Compatible: Conforms to Ethernet specifications, allowing the use of standard Ethernet devices such as
switches.

(4) Synchronization: Uses ASIC to achieve hard real-time and achieve clock synchronization accuracy of less
than 1ps.

(5) High efficiency: Data refresh cycle of less than 100us can be achieved, which is suitable for closed-loop

control of the servo.

EtherCAT has a master-slave communication architecture, where the master can use a general-purpose
Ethernet controller and the slaves require a special communication chip called EtherCAT Slave Controller (ESC).

The PLC or controller is the master and the servo drives are the slaves.

EtherCAT uses the physical layer of standard Ethernet, modifies the data link layer to transfer data using a
specialized protocol, and defines the application layer. Figure 1-1 shows a model of a Kinco Servo EtherCAT slave

supporting clock synchronization and CANopen protocol, as detailed in the subsequent chapters.

CoE
AL ror ‘ Object Dictionary ‘ EtherCAT
° . State Machine
‘ SDO ‘ ‘ PDO Mapping ‘
T ¢ It
‘ Mailbox ‘ ‘ Process Data ‘ L
DL Distributed
Clock
‘ SMO H SM1 ‘ ‘ SM2 H SM3 ‘
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1.C
~
PL ‘ IN Port ‘ ‘ OUT Port ‘

Figure 1-1 Kinco servo EtherCAT slave model

Note
>

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

GmbH, Germany.
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1.2 EtherCAT specifications

Table 1-1 describes the specification of Kinco servo EtherCAT communication

Table 1-1 EtherCAT communication specification

Item Specification
Transmission standard IEEE 802.3
Transmission interface 2 x RJ45 (IN, OUT)
Transmission medium 100 Base-TX standard Ethernet cable
Physical Transmission distance 100 m
Layer Transmission rate 2 x 100 Mbit/s (full duplex)
Topological structure Linear, circular
Number of nodes No more than 100
EtherCAT frame length 44 bytes ~ 1498 bytes
Communication standard IEC 61158 type 12, IEC 61784 type 12
DC (Distributed Clock) 64 bit
Synchronous jitter Less than 1pus
Refresh time 100 axes about 100 ps
Data Link
Number of FMMU 8
Layer
Number of Sync Manager 8
Size of DPRAM 8KB
Free Run
Communication mode
DC mode, synchronized to SYNCO
Application standard IEC 61800-7-201 (DS 402), IEC 61800-7-301
Application Layer CoE (CANopen over EtherCAT)
function FoE (File Access over EtherCAT)
Application Variable PDO mapping
CoE communication
Layer SDO request, SDO response
Cyclic synchronous position mode (CSP)
CoE extended operating mode Cyclic synchronous velocity mode (CSV)
Cyclic synchronous torque mode (CST)

See Table 1-2 for Kinco servo EtherCAT interface.

Table 1-2 EtherCAT interface

RJ45 pin definition Pin number Name Description
e 1 TD+ Data transmitting +
|
o |3
o 2 TD- Data transmitting -
oL 3 RD+ Data receiving +
RDX g
X 4
RD+ 3
|7
6 RD- Data receiving -
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1.3 EtherCAT system

The EtherCAT system consists of a master and a number of slaves. The master initiates the communication,
the slave processes the received message and extracts or inserts relevant data into the message, and then transmits
the message to the next slave. The last slave returns the fully processed message and passes it in reverse order to

the first slave and finally to the master, as shown in Figure 1-2.
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Figure 1-2 EtherCAT system operation

To make a network connection, connect the EtherCAT port of master to the IN port of slave, and the OUT port

of slave to the IN port of the next slave, as shown in Figure 1-3.
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Figure 1-3 EtherCAT system topology

1.4 Distributed Clock

Distributed Clock enables all EtherCAT devices to use the same system time, and the servo slaves generate
synchronized interrupt signals based on the synchronized system time to execute tasks. This is key to achieving
strictly synchronized and coordinated motion of multiple servos for precise contour trajectory control.

Each DC slave has a local clock. EtherCAT specifies that the clock of the first DC slave connected to the
master is the reference clock, and the clocks of the other slaves and the master are slave clocks, which need to be
synchronized to the reference clock, as shown in Figure 1-4. The distributed clock automatically calculates the
transmission delay, initial offset from the reference clock to all slave clocks and dynamic clock drift and

compensates them to ensure that the local system time of all slaves remains consistent.
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Figure 1-4 Distributed Clock

Kinco servo can select DC synchronization cycle of Ims, 2ms, 4ms and 8ms, which is set by

ECAN_Sync Cycle [301101]:

Search || 3011 Search
| Index || Sub. || MName || Data Type || Attribute
[ 3011 |[ o1 |[ EcAN Sync Cyde || Unsigneds || RwsL
Value Unit
0 BEC
j “ECAN_Sync_Cyde

ECANM sync cyde time

0:1ms

1:2ms

2:4ms

3:8ms

When using DC mode, the servo needs to turn on synchronization mode, which is set via the

ECAN_Sync Clock [301102]:

Search || 3011 Search
| Index || sub. || Name | | Data Type | | Attribute
| 3011 || 02 || ECAM_5ync_Clock | | Unsigneds | | RWSL

Value | Unit
1 i DEC

Help Information of:ECAM_Sync_Clock

In DC mode, the servo local cycle is triggered by the synchronization signal SYNCO. The distributed clock
and synchronization signal configuration related registers are shown in Table 1-3. The distributed clock is

initialized, configured, started running and maintained by the master.

Table 1-3 ESC Distributed Clock related registers

Address bit Description
0x0910:0x0917 0~63 Local system time
0x0920:0x0927 0~63 Offset of the local clock and reference clock
0x0928:0x092B 0~31 Transmission delay between reference and slave clocks

0x0981 0 0: Invalid; 1: Activate cycle run

1 0: Invalid; 1: Enable SYNCO synchronization signal

0x0990:0x0997 0~63 Cycle run start time
0x09A0:0x09A3 0~31 SYNCO cycle time
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1.5 EtherCATState Machine

EtherCAT State Machine (ESM) is responsible for coordinating the communication between master and slaves.

The Kinco servo supports all 5 ESM states:
(1) Init (D)
(2) Pre-Operational (P)
(3) Safe-Operational (S)
(4) Operational (O)
(5) Boot-Strap (B)

Table 1-4 describes the meanings of ESM status

Table 1-4 ESM state

State Meaning

* No communication between master and slave at the application layer
Init * Master initializes ESC configuration related registers

* Master configures mailbox channel parameters

) * Mailbox communication is possible
Pre-Operational o
* No process data communication

* Mailbox communication is possible
Safe-Operational « Slave transmits input process data (TxPDO)
* The output process data (RxPDO) sent by master is invalid

) * Mailbox communication is possible
Operational )
« Input process data and output process data are valid

Boot-Strap » Mailbox communication available, but only for downloading firmware via FoE protocols

The ESM is shown in Figure 1-5, and the slave transitions states according to the following rules:
(1) When changing from Init state to Op state, the sequence "Init — Pre-Op — Safe-Op — Op" must
be followed.
(2) Cross-over transitions are allowed when returning from Op state.

(3) Bootstrap state only allows interchanges with Init state.

| Init ’

r'y Iy X [y
(IP) (PI) (IB)| (BI)
4 v
| Pre-Op ‘ ‘ Bootstrap |
'Y [)
(0D (PS)] (SP)| (SD
v
(OP), ‘ Safe-Op |
Iy
(SO) (0S)
A 4
Op ’

Figure 1-5 EtherCAT State Machine
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The meaning of each transition in Figure 1-5 is shown in Table 1-5.

Table 1-5 ESM state transitions

Transition Meaning

» Master configures mailbox channel parameters and
starts mailbox communication

? » Master configures Distributed Clock related registers
» Master configures slave address registers

PI « Stop mailbox communication
 Master initializes process data mapping using mailbox
» Master configures SM channel used for process data

PS communication
» Master configures FMMU
« Start updating input process data (TxPDO)

SP « Stop updating input process data (TxPDO)

SO « Start updating output process data (RxPDO)

(0N} « Stop updating output process data (RxPDO)

OopP « Stop process data communication
« Stop process data communication

. * Stop mailbox communication
« Stop process data communication

ol * Stop mailbox communication

1B « Start boot mode

BI * Restart the slave.

Master writes the target state to the slave AL (Application Layer) control register to change the slave state;

reads the slave AL status register to get the actual state of slave, the related ESC registers are shown in Table 1-6.

Table 1-6 ESC application layer related registers

Address Length (B) Description
0x0120:0x0121 2 Application layer control
0x0130:0x0131 2 Application layer status
0x0134:0x0135 2 Application layer status code
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Chapter 2 CoE Protocol

Kinco’s EtherCAT servo supports the DS 402 guild regulation(CoE) in the CANopen protocol, as shown in
Figure 2-1. The CoE uses email to access the object dictionary for device configuration and aperiodic parameter

reading and writing ; Use process data communication to periodically transmit instruction data and status data. The

relevant terms are explained as follows
(1) Object dictionary: Use object to describe the full functionality of the CANopen device , it is a list of all
parameters of the device.
(2) SDO: Service Data Object is used for aperiodic mailbox communication.
(3) PDO: Process Data Objects is used for periodic process data communication.
(4) SM: Sync Manager is used to ensure the consistency and security of data exchange between master and

slave.
Application
CoE
‘ Object Dictionary ‘
‘ SDO ‘ PDO Mapping ‘
1C icC
Mailbox ‘ ‘ Process Data ‘
SMO ‘ SM1 ‘ ‘ SM2 SM3 ‘

Figure 2-1 Coe based Kinco servo slave model
2.1 CoE object dictionary

CoE complies with the CANopen protocol and has the same definition in its object dictionary. Related
communication objects 0x1C00 to 0x1C4F for EtherCAT communication are extended for setting SM channels and

PDO allocation. See Table 2-1.

Table 2-1 CoE object dictionary definition

Index Definition
0x0000:0x0FFF Data type description
0x1000:0x1018 Device type and identifier
RxPDO mapping
Subindex 0: Number of object
0x1600:0x17FF Subindex 1: The first output data object of the mapping
Subindex n: The last output data object of the mapping
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0x1A00:0x1BFF

TxPDO mapping
Subindex 0: Number of object
Subindex 1: The first input data object of the mapping

Subindex n: The last input data object of the mapping

SM Channel type
0: Mailbox output, aperiodic data communication

Chapter 2 CoE protocol

0x1C00 1: Mailbox input, aperiodic data communication
2. Process data output, periodic data communication
3. Process data input, periodic data communication
PDO assignment of SM channel during process data communication
0x1C10:0x1C2F Subindex 0: Numbe of assigned PDO
Subindex 1~n: PDO mapping object index
0x1C30:0x1C4F SM channel parameter
0x2000:0x5FFF Data object are defined by kinco
0x6000:0x9FFF Data object are defined by DS 402 guild regulation

2.2 Process data communication

Real-time is the ability to complete a task in a certain amount of time. As a real-time industrial Ethernet,
EtherCAT periodically transmits real-time data, known as process data communication. Process data is divided into
output process data (RxPDQO) and input process data (TxPDO). RxPDO contains the command data updated by the

master station, and TXPDO contains the status data updated by the slave station, as shown in Figure 2-2.

Kinco

N
il .
—
L]

1
HEEHHH

RxPDO
(Control Word, etc.)

.

kR

Tt | TxPDO
L l (Status Word, etc.)
Master Erv
LIJ.EL‘
Slave

Figure 2-2 Process data communication

For the user, the actual data objects that need to be used are PDO entries, such as control word, target location,
status word, actual location, etc. As shown in Figure 2-3, the data communication process is as follows:

(1) Select the desired PDO entry.

(2) Perform PDO mapping

(3) Perform PDO allocation, that is, configure the synchronization manager.

PDO Entry PDO Mapping
SM Configuration
0x607A:00 0x1600:01
‘ 0x6040:00 |« 0x1600:02
0x60B8:00 0x1600:03
SM2
RxPDO

Figure 2-3 Configuring process data communication (using output data as an example)
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For example, if you compare PDO entries to desired goods, then the data objects 0x1600 and 0x1A00 are
trucks. Mapping PDO entries to 0x1600 and 0x1A00 is the equivalent of loading goods onto a truck. After the
goods are loaded, roads are needed. The CoE builds one one-way street (SM2 channel and SM3 channel) from the
primary station to the secondary station and from the secondary station to the primary station. Using data objects
0x1C12 and 0x1C13, PDO allocation is equivalent to putting a truck on the corresponding road.

Kinco servo supports variable PDO mapping, as shown in Table 2-2, including 3 sets of RxPDO and 2 sets of

TxPDO, which can be configured through CoE communication and the PDO content can be changed.

Table 2-2 PDO mapping

Variable PDO mapping Index Default PDO entry

Target Position [607A00]
0x1600 Controlword [604000]
Touch_Probe Function [60B800]

Target Position [607A00]

Controlword [604000]

RxPDO 0x1601 Operation_Mode [606000]
Profile_Acc [608300]

Profile Dec [608400]

Touch Probe Function [60B800]

Profile_Speed [608100]

0x1602 Target_Speed [60FF00]

Pos_Actual [606400]

Status word [604100]
Error_Code [603F00]

0x1A00 Operation_Mode Buft [606100]
Touch Probe_Status [60B900]
Touch Probe Risingl [60BAO0O]

TxPDO Digital Input [60FD00]

Pos_Actual [606400]

Status word [604100]
Operation_Mode_ Buft [606100]
0x1A01 Speed Real [606C00]
Dout2_Function [201010]
Error_State [260100]

Error State2 [260200]

CoE uses data object 0x1C10:0x1C2F to define the PDO mapping object list of the SM channel. The output
process data uses the SM2 channel and is allocated by PDO defined by data object 0x1C12. The input process data
uses the SM3 channel and is assigned by the PDO defined by the data object 0x1C13, as shown in Table 2-3.

Table 2-3 PDO assignment

PDO allocation (Sync Manager configuration) Index Subindex PDO mapping index
SM2 0x1C12 0x01 0x1600 or 0x1601 or 0x1602
SM3 0x1C13 0x01 0x1A00 or 0x1A01

After configuring process data communication, in KincoServo PC software, click Driver = ECAN

Configuration—RPDO/TPDO, and you can see the configured PDO:
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K& RPDOSet K& TPDOSet
[ "I Repoz | RPDO3 | RPDO4 | REDOS | RPDOS | RPDO7 | REDOB | £7ppo1] Teooz| Teooz| TeDO4| TPDOS| TPDOS| TPDO?7| TPDOB|
N |Index Type Name Value|Unit N |Index Type Name Value|Unit
0 1160000 [un8  |Group RXLPDD = Pee 0 _|1A0000 |unt8 _|Group_TX1_PDO 7|pEC
1 (160001 |unt32_|RX1_PDOL 607A0020] HEX ; i:ggg; z:;g; Ei_iggé :gj‘;ggig :g
B 160007 |unts). Rl EDO7 GOH00AL0) ek 3 [1A0003 |unt32_ | TX1_PDO3 603F0010|HEX
S8/ 160002 . \uint33. |RXT PDO3 OUBRGGL HEX 4 |1A0004 |unt3z | TX1_PDO4 60610008|HEX
28160003 |unt3). [R PDOG SI0G00G0TEXK 5 [1A0005 [unt32 | Tx1_PDOS GOBI0OI0[HEX
5 |160005 |uint32 |RX1_PDOS 00000000 HEX 6 [1A0006 |unt32 | TX1_PDO6 60BA0020| HEX
6 160006 |uint32 |RX1 PDO6 00000000] HEX 7 [1A0007 |uint32 | TX1_PDO7 BOFDO020|HEX
7 [160007 [uintaz  [Rx1_ppoO7 00000000]HEX B _|1A0008 |unt32_|TX1_PDO8 00000000]HEX
8 [160008 [unt32  [RX1_PDOS 00000000]HEX 9 [180001 [uint32 |TX1 DD 77777 | HEX
9 140001 |uint32 |[RX1_ID 777 HEX 10[180002 |uint8 TX1_Transmission 77997\ DEC
100140002 [unte  IRX1 Transmission 7777 DEC 11180003 |untl6 | TX1_Inhbit_Time 77777 DEC
11[120003 untl6 |RX1_Inhik_Time 77772 DEC d1 180005 \uintib. |11 Event tmier PRI

2.3 Mailbox data communication

Mailbox communication uses SM0 and SM1 channels to access entries in the object dictionary through SDO

for communication configuration, device configuration, and aperiodic parameter reading and writing.

SDO transfers are divided into download and upload. Download transfers are often used by the master to set
the parameters of the slave , and upload transfers are often used by the master to read the performance parameters
of the slave . Take SDO download as an example, the master sends the SDO download request to the slave SMO
channel, the slave reads the mailbox data, executes the corresponding processing, and writes the response data to
the SM1 channel; The master then reads the SM1 channel to obtain the data and judge the execution result of the
slave.

Kinco servo supports SDO request service and SDO response service.
2.4 DS402 guild regulation

Figure 2-4 shows the CoE servo driver structure based on DS402 guild regulation. The following briefly

describes the device control state machine and periodic synchronization working mode of DS402 guild regulation.

EtherCAT Network
-E therCAT Node

=

‘ EtherCAT Protocol ‘

i

.

CoE Protocol

DS402 Profile

Drive Control State Machine

Modes of Operation

N\

Motor /\\

Figure 2-4 CoE servo drive structure

10
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2.4.1 Device control state machine

The DS 402 guild regulation defines the device control state machine of the servo drive, as shown in Figure
2-5. The state of the servo must be changed according to certain rules. The master controls the operating state of the
servo by modifying the control word [604000], and obtains the current state of the servo by reading the status word
[604100]. The specific meanings of the control word and the status word are described in the Object parameter List

section of the Servo user manual.

Start .

0

A 4
Not ready to
switch on
il
15
> Switch on < Fault
> disabled < 7y
lz T7 14
Ready to 13 Fault reaction
10 switch on active
12
P T
9
Switched on 8
IERE
16 Power-off or reset
Quick stop » Operation
active < enabled
11

Figure 2-5 Drive control state machine

Table 2-4 and Table 2-5 describe the meaning of each state and transition.

Table 2-4 Device control state machine status description

The bit of the status word [604100]

Status Description
Bit6 Bit5 | Bit3 | Bit2 | Bitl | Bit0

) The controller is powered on, but initialization is not
Not ready to switch on 0 X 0 0 0 0
complete

Switch on disabled Server initialization is complete 1 x 0 0 0 0

) The control power is on, the power switch is off, and
Not ready to switch on 0 1 0 0 0 1
the motor has no torque

Switched on The power is on, the motor has no torque 0 1 0 0 1 1

) The servo driver controls the motor according to the
Operation enabled ) 0 1 0 1 1 1
configuration, and the motor has torque

Quick stop Servo stops as set 0 0 0 1 1 1

) Servo error occurred, stop the machine according to the
Fault reaction ) 0 X 1 1 1 1
error setting, the motor has torque

Fault Error status, the motor has no torque 0 x 1 0 0 0

11
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Table 2-5 Device control state machine transition description

The bit of the control word [604000]

Transition Description
Bit7 Bit3 Bit2 Bitl Bit0
0 Automatic transition after power-on or reset
1 Automatic transfer
2 Get the power cut command from the master 0 X 1 1 0
3 Get the power on command from the master 0 X 1 1 1
4 Get the enable servo run command from the master 0 1 1 1 1
5 Get a stop servo run command from the master 0 0 1 1 1
6 Get the power cut command from the master 0 X 1 1 0
0 X X 0 X
7 Get an quickly stop or power cut command from the master
0 X 0 1 X
8 0 X 1 1 0
Get the power cut command from the master
9 0 X X 0 X
0 X X 0 X
10 Get an quickly stop or power cut command from the master
0 x 0 1 X
11 Get the quickly stop command from the master 0 X 0 1 X
After the quickly stop function is executed, the power off
12 ) ) 0 X X 0 X
command is obtained from the master
13 Fault
14 Automatic transfer
15 Get the error reset command from the master rising edge X X X X
16 Not recommended 0 1 1 1 1

2.4.2 Operation mode

The periodic synchronous operation mode is an extension of the CoE to the DS 402, including CSP (8 mode),

CSV (9 mode), and CST (10 mode). The master sets the servo operating mode by writing the operating mode

[606000], and the servo uses the effective operating mode [606100] to represent the actual operating mode.

Search || 606000

Search

| Index || Sub. || Name || Data Type || Attribute |
| 5060 || oo || Operation_Mode || Integers || RWLM |
Value Unit
E DEC

Help Information of:Operation_Mode
operation mode of drive

|-4:Pulze train Control

|-3:5peed Control

|4:Torque Contral

|1:Pasition Contral

|3:5peed Contral

|&:Haming mode

|7:Interpolation maode

|8:C5P
|a:csv
110:C5T

The periodic synchronous operation mode uses Bit12 of the status word [604100], as shown in Table 2-6.

12
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Table 2-6 Definition of status word bit 12 in periodically synchronized running mode

Bit Value Description

* CSP: Ignore target position
0 * CSV: Ignore target speed
* CST: Ignore target torque

12
* CSP: Target position valid

1 * CSV: Target speed valid
* CST: Target torque valid

Figure 2-6 shows the cyclic synchronous position mode (CSP) structure. The master sends periodically
synchronized position command values to the servo, and the servo performs position control, speed control, and
torque control. The servo can provide the actual position value, the actual speed value and the actual torque value to

the master. . » .
Target Position 607Ah | Position ,| Velocity | Torque |
Control Control Control

¥

Sensor

Actual Torque 6077h

Actual Velocity 606Ch

Actual Position 6063h

Figure 2-6 Cyclic synchronous position mode
Figure 2-7 shows the cyclic synchronous velocity mode(CSV). The master periodically sends target speed
instructions to the servo, the servo performs speed control and torque control, and the position loop can be realized

by the master . The servo can provide the actual position value, the actual speed value and the actual torque value to

the master . _
Target Velocity 60FFh | Velocity Torque |
Control Control

Sensor

Actual Torque 6077h

Actual Velocity 606Ch

Actual Position 6063h

Figure 2-7 Cyclic synchronous velocity mode
Figure 2-8 shows the structure of the Cyclic synchronous torque mode (CST). The main periodically sends
target torque instructions to the servo, which performs torque control. The servo can provide the actual position
value, the actual speed value and the actual torque value to the master . Cyclic synchronous torque mode can also

be extended for torque limits and speed limits to limit dynamic values.
Max Torque 6072h

Max Motor Speed 6080h

Target Torque 6071h Velocity Torque
Limitation Control

Sensor

J

Actual Torque 6077h

Actual Velocity 606Ch

Actual Position 6063h

Figure 2-8 Cyclic synchronous torque mode

13
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Chapter 3 Application cases

3.1 Kinco AX500 controller application

When AX500 controller communicates with a single drive, directly use the network cable to connect the
EtherCAT port of the controller and the IN port of the drive; when the controller connects with multiple drives,

connect the OUT port of the previous drive to the IN port of the next drive, as shown in Figure 3-1.

LR

N — .
EiEERUELY =

Figure 3-1 Kinco AX500 controller connecting drives
1. Create a new CODESYS project

(1) Start CODESY'S — "New Project".

@ CODESYS
File Edit View Project Build Online Debug Toels Window Help
Devices v 1 x| 5] startPage x

-

@9 CODESYS V3.5 SPi8

Basic operations

5] New Project...

E'? Open Project...
ﬂi Open Project fram PLC...

Recent projects

(2) The following options are available in "New Project":
(D Select "Standard project".
@ Fillin the project name, such as "Project1".

(® Select the location to save the project.

14
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‘] New Project x

Templates

» I

Empty project  HMI project

Categories

D Libraries
[ Projects

Standard
project w...

A project containing one device, one application, and an empty implementation for PLC_PRG |

Name |ProJect1

Location |C: \Users\21775\Documents.

ok || cencel
@ Select the controller - AX500.
(3 Selecta programming language, such as Structured Text (ST).
Standard Project x

i You are about to create a new standard project. This wizard will create the following
7i I objects within this project:

- One programmable device as specified below

- A program PLC_PRG in the language specified balow

- A cyclic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

Device | AX500 (Kinco Automation(Shanghai) Co., Ltd.) v

PLC_PRG in |Structured Text (ST) 47 \

(® After adding the controller, the master "EtherCAT A" of type EtherCAT Master SoftMotion is automatically

added.

2. Install the servo XML file

(1) Click "Tools" — "Device Repository... " in the menu bar.

® Project].project - CODESYS

File Edit View Project Buld Online Debug [[Took | Window Help
e O o § B OX M0 88 445 @  CODESYS Installer...
Library Repository...

[ Device Repesitory... | ]

&) Projects @) Visualization Style Repository...

) Eil" ] | Reposit
=& PLC Logic icense Repository...
= o Application == OPC UA Information Model Repository...
” Library Manager ﬂ License Manager...
m PLC_PRG (PRG) £ Device License Reader...

= (@ Task Configuration

(2) Click "Install... ".

@ EtherCAT Task A Customize...
= & MainTosk Options...
@ PLC_PRG Import and Export Options...
r
(@ LocalBus (LocalBus Adapter) Scripting s
[ Modbus_TCP_Slave (Modbus TCP Slave) g
[ EthercaT_A (EthercaT_a) gelutesey L
'3 SoftMotion General Axis Pool Miscaliscrencs *
58 Device Repository X
Location | System Repository ~| | Edit Locations...
(C:\ProgramData\CODESYS\Devices)
Installed Device Descriptions
[Btring for a full text search Vendor [<Allvendors> =i |
Name Vendor  Version  Description
# [ miscellaneous —

#- (i Fieldbuses
= Bl M1 devices
+ (i pics

15
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(3) Find the XML file for the drive and install it. The installation is completed as shown below.

Z€ Device Repository

Location  |System Repository

(C:\ProgramData\CODESYS\Devices)

X

- Edit Locations...

Installed Device Descriptions

- Install..

String for 3 ful text search | wendor | <alvendors>
Name
+ [ keBa
= [ Kinco Electric (Shenzhen) Ltd.
=4 Kinco Servos
# -] Kolmorgen
<

= C:\codesys_pack_proj\inco FD'Kinco FD_RX.xml
& Device "FD Drive_RX" installed to device repository

3. Add a servo slave

(1)

"Add Device... ".

® Project!.project - CODESYS

File Edit View Project Build Online Debug Tools Window Help
hed #5 &g
Devices v ax
= ) Projectl & Cut

= {J Device (ax500) B Copy
= @l PcLoge 5
Paste
= 2 Application p
@) Lorary Mansger | 7 Delete
3_] PLC_PRG (PRG) Refactoring
= (@ Task configuration
© Ethercar Task |[@  Properties..
= @& mainTask Add Object
! S PCPRG |3  Add Folder..
8 Locaus ocalbus adepter) | [Add Device... |
i Modbus_TCP_Slave (Modbus |
1 o
SoftMation General Axis Pool Scan for Devices... ), 0 warning(s)

Disable Device

(2)

[ Add Device

To add a slave, find the servo drive and double-click to add it.

Name ‘Iﬁnc\:_FD_RX

Action

@ Append device () Insert device cvice () Update device

String for a full text search | vendor | <all vendors>

Name Vendor

= [ Kinco lectric (Shenzhen) Ltd,

= [ Kinco Servos
[ il prive R inco Blectric (Shenzhen) Ltd,

+- [ Kolmorgen
* [ Panasonic Corporation, Appliances C...

The EtherCAT master has been added automatically, right click on "EtherCAT A (EtherCAT A) " —

Note: Multiple slaves can be added here, the number added depends on the actual number of drives in the

network.

(3) To add a CiA402 axis, right-click on the slave — "Add SoftMotion CiA402 Axis".

@ Project] project” - CODESYS
File Edt View Project Buld Online Debug Tools Window Help

EE- 1 AUBLR %A@
Devxes -4 x 1 pevice x
| 8
= 23 Projectt
= @ pevs (ax500) & ot
= B0 PC Loge B Copy
= © Application Paste
9 Lbrary Manager X Delete
(] ric_rrc pre)
& rad contosaton Refactoring 0
SethercarTosk 4 |[@ Properties..
= & ManTask =
&) Ac R

@ tocBus (L ocalus Adapier} O AddFolder.

{8 Modbus TCP_Siave (Modbus TCP S Insent Device.
= (@ ethercat a (Ethercar ) Disable Device
] Update Device
3 oo Gem Pl | gttt
Edit Object With

Edit 10 mapping
Import mappings from CSV.
Export mappings to CSV.

. 2 [ sz

Add ScftMotionLight CiA402 Axis

16
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4. Connect the controller

(1) Double-click "Device (AX500) " — "Communication Settings" — "Scan Network".

Devices SE| | thenh | i T oV bevie
=3 Projects ~| -
F [ pevice (axs00) Communication Settings 2 I Scan Netwark lGateway - | Device »
== PLC Logic ‘
54 Application Applications

i Library Manager
PLC_PRG (PRG)
={# Task Configuration

Backup and Restore

Files
¢ EthercaT Task A
=g MairTask Log
& rLc_PRG
(i LocalBus (LocalBus Adapter) PLC Settings
[ Modbus_TCP_Slave (Modbus TCP Slave)
= [ EtherCAT_A EtherCAT_A) PLC Shell

=4 Kinco_FD_RY (FD Drive_RY)
Mg axs (SM_Drive_GenericDSP402)
A SofthMotion General Axis Pool

Users and Groups

Access Rights

Symbol Rights

Licensed Software Metrics

IEC Objects

Gateway
O] [axs00 (actve) <]
TP-Address: Device Name;
localhost AXS00
Port: Device Address:
1217 0064

Target ID:

17DD 0082

Target Type:

4102

TargetVendor:

Kinco Electric (Shenzhen) Ltd.
TargetVersion:
3.5.18.30

(2) Click on "Scan Network", select "AX500", and then OK.

Select Device

Select the Network Path to the Controller

= -f(j g Gateway-1

2 (@ msnmmn ]

pevie e 1
AX500

Wink
Device Address:
0064

Block driver:
UDP

Number of channels:
i

Target ID:
170D Q0B2

Target Name:
Kinco ARM 64Hinux SM

[[] Hide nen-matching devices, filter by Target ID

Note: Make sure that the IP of the controller is in the same network segment as the IP of the computer's

network card.

3 l! Cancel

(3) Slaves can also be added by online scanning once the controller is connected:

(D Right-click "EtherCAT A (EtherCAT A) " — "Scan for Devices... ".

Devies -3 x @ Ethercat A
= &) Arowects -
T [cmmmn e
= Bl e Logc =
) = pplications
9 ey oo Backup and Restore
(B e pre pre)
= [ Task Configuraton Files
$ EtherCAT Task A
= @3 MainTask Log
&) pc_pre
@ LocaBus (LocaBus Adapter) PLC Settings
PLC Shell
SoftMotion General AusPodl | & Cut
B Copy
X Delete
Refactoring ’
& Propeties..
C3  Add Folder...
Add Device...
Insert Device...

Disable Device
Update Device.
" Edit Object
Edit Object With...
Edit 10 mapping
Import mappings frem CSV.
Export mappings to CSV..

(i) Device x

Scan Network  Gateway + Device +

.
Gateway .

[ateway 1] v AXS00 {active)

IP-Address: Device Name:

localhost AX500

Port: Device Address:

217 o064

Target ID:
1700 o

Target Type:
4102

TargetVendar;
Kinco Electric (Shenzhen) Ltd.

TargetVersion:
351830
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(@ Click "Scan Device", select the scanned device, click "Copy to project", the slave will be added to the device tree

on the left.

Scan Devices

Scanned Tlevices

Device name

Alias Address

Assign hddress

Scan Device

anow wirrerences to

[l

Copy to project Close

Note: This method of adding a slave is an alternative to the method in step 3.

5. Set the EtherCAT communication parameters

(1) Double click "EtherCAT A(EtherCAT A) " — "General" — "Distributed Clock", you can set the

synchronization cycle, the following figure is 1ms.

~ B X || (]| EtherCAT A X 8 axis

Praject] el
[ pevice (axs00)
=20 pLC Logic
=i} application
m Library Manager
[£] PLC_PRG (PRE)
= @ Task Configuration
2 FtherCAT Task_a
= MairTask
I ric_rrc
ﬂi LocalBus (LocalBus Adapter)

[f] Modbus_TCP_Slave (Modbus TCP Slave)
=} [ EtherCAT_a (EthercaT_a)
=Ml Kinco_FD_RX (FD Drive_RX)

HgP avis (SM_Drive_GenericDSP402)
"3 softMotion General Axis Pool

| General
Sync Unit Assignment
Overview
Log
EtherCAT Parameters
EtherCAT I/O Mapping
EtherCAT IEC Objects
Status

Information

i [ Device

[Kimn Kinco_FD_RX,
Autaconfig masterfslaves

EtherCAT NIC Settings
Destination address (MAC) |FF-FF-FF-FF-FFFF

Select...

Source address (MAC) L

EthercAT ~

Broadcast [ ] Redundancy

Network name |Eﬁ'vErCAT_A

(O Select network by MAC (@) Select network by name

Distributed Clock | Options

[ Cycle time 1000

Sync offset 30 = %
D Sync window monitoring

Sync window T 2 s

(2) Double-click "Kinco FD RX (FD Drive RX)" — "General" to enable "Expert settings".

* 0 X
Praject] il
[ Device (Ax500)
= Eﬂ PLC Logic

=% Application
m Library Manager
2] PLc_PRG (PRG)
= @ Task Configuration
5 EtherCAT Task_A
=58 MainTask
& PLC_PRG
ﬁj LocalBus {LocalBus Adapter)
m Modbus_TCP_Slave (Modbus TCP Slave)
= [ EtherCAT_ (EthercaT_a)
Kinco Kinco_FD_RX (FD Drive_RX)
HgP 2xis (5M_Drive_GenencDsP402)
"3 SoftMotion General Axis Pool

[ LE EtherCAT_A

W axis
| Genersl

Expert Process Data

Process Data

Startup Parameters

Log

EtherCAT Parameters

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

Mirs Kinco_FD_RX x | [7] Device

Additional

Address

Autolncaddress o -

EtherCAT address 1001 & Optional

4 Distributed Clock

Select DC DC-Synchronous w
[~] Enable Sync unit cycle {ps)
Synch

[ Enable Sync 0

@ Syncunitoyde  x ~ 1000 3| Cydetime (ps)
(01 User-defined o o Shift time (ps)
Syncl
[ Enable Sync 1
Syncunitoyde [y 1000 = Cycle time {ps)
User-defined o = Shift time (ps)

EthercAT ™
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(3) Configure PDO

@D To add RxPDO and TxPDO, click "Process Data" to select RxPDO and TxPDO.

[[ EthercAT A '¥ims Kinco_FD_RX X |

General

Expert Process Data

Process Data

Startup Parameters
Log
EtherCAT Parameters
EtherCAT I/0 Mapping
| EtherCAT IEC Objects
Status

Information

@

Data" screen.

Select the Outputs Select the Inputs
Name Type Index Name
vl 1681600 RxPDO ]
Target Position DINT 16#607A:00 Actualposition
Control Word UINT 16#6040:00 Status word
Touch probe function UINT 16+60B8:00 Error Code
[]16#1601 RxPDO (excluded by 16#1 modeof operationdisplay
Target Position DINT Touch probe status
Control Word UINT Touch probeRisingl
Qperation mode SINT Digital Inputs
UDINT 6#1A01 TXPDO (excluded by 1
UDINT Actualposition
Touch probe function UINT Status word
16#1602 RxPDO (excluded by 1621 modeof operationdisplay
Profilevelodi DINT Actual Velocity
Target DINT Input status
Error status
Error status2

If the default PDO does not meet your needs, you can

Type Index
DINT 16#6064:00
UINT 16#6041:00
UINT 16#603F:00
SINT 16#6061:00
UINT  16%60B9:00
DINT  16%608A:00
UDINT  16260FD:00
DINT 66064:00
UINT

SINT

DINT

UINT

UINT 16325
UINT  16%2602:00

add or delete it in the "Expert Process

General

' peviee [ EtnercaT A ¥mn Kinco_FD_RX x|

| Sync Manager

Expert Process Data

Process Data

| Startup Parameters
Log
EtherCAT Parameters
EtherCAT I/O Mapping

| EtherCAT IEC Objects
Status

Information

db Add [ Edit X Delete
SM Size  Type PDO List
0 128 Mailbox Out Index Size Name Flags SM
1 128 Mailbox In [{5*1500 8.0 RxPDO 7|
Z 8 Outputs 16%1601 17.0 RxPDO
3 18 Inputs 16%1602 8.0 RxPDO
161400 18.0 TXPDO 3
1641401 17.0 TXPDO
PDO Assignment (1651C12) I ok Insert [ Edit < Delete & MoveUp & Move Down l
v 16%1600 PDO Cantent (16#1600
[ JinEse Index Sze Offs Name Type
[]16#16 ym] 4.0 0.0 TargetPosition DINT
1626040:00 2.0 40 Control Word UINT
16%6088:00 2.0 6.0 Touch probe function UINT

(4) Set startup parameters

8.0

(@ Drive parameters can be set automatically by SDO at power-on. Click "Add" in the "Startup

Parameters" interface to select the parameter to be set at power-on and set the parameter value.

_[@ Device  [[f] EthercAT A Jis Kinco_FD_RX X
General ] dk Add iEdit X Delete 4 MoveUp & Move Down
| ey line  IndexSubindex  Name Value  Bitlength  AbertonErer  JumptoLineon Er
16#3011: 16401 Group_CAN.ECAN_Sync_Cyde 0 8 El [l
ProcssDota 2 16#3011:16502 Group_CAN.ECAN_Sync_Clock 1 8 (] (]
3 16#6007:16500 Abort_connection_option_code 1 16 O O
Startup Parameters 4 16£2390:1650D  Group_SpecialF.Keba i 3 O O
— 5 16#2010:16203 Group_DIO.Dinl_Function 0 16 O E
Log 6 16%2010:16%04 Group_DIO.DinZ_Function o 16 H E
7 16%2010:16#05 Group_DIO.Din3_Function 0 16 O E
et aame s 8  1646060:16%00  Modes_of operation 8 8 (3] O
EtherCAT /O Mapping Select Item from Object Directory
EtherCAT IEC Objects
1 Index:Subindex Mame Flags  Type De A
ok 16#1006:16%00  ECAN_Sync_Period RW UDINT 167
i - 16%1008:16400  ID_Com AW USINT 164
Information
16#100C:16%00  Guard_time RWY UINT 182
16#100D:16800  Lifee_time_factor R UsINT 16
* 16%1010:16200  Store_parameters.Highest_sub_index_supported
+ 16%1011:16#00  Restore_default_parameters.Highest_sub_index_supported
*+. 16#1600:16%00  RPDOOL_mapping.Highest_sub_index_supported
¥ 16#1601:16%00  RPDO02_mapping.Highest_sub_index_supported
* 16%1602:16%00  RPDOO3_mapping.Highest_sub_index_supported
* 16#1603:16%00  RPDOO4_mapping.Highest_sub_index_supported
* 167160416200  RPDOOS_mapping.Highest_sub_index_supported
*+. 16%1605:16%00  RPDOOE_mapping.Highest_sub_index_supported
*. 16#1605:16200  RPDOO7_mapping.Highest_sub_index_supported
¥ 16%1607:16%00  RPDOOS_mapping.Highest_sub_index_supported
¥ 16#1A00:1600  TPDOD1_mapping.Highest_sub_index_supported ¥
< >
Name
Index: 16% o Bit length |8
SubIndex: 165 [0 2 value o ] P
[ Byte array
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@ Drive parameters need to be set for DIN, Keba mode (For details, see Table 3-1),
synchronization cycle and synchronization mode, see the following figures. The synchronization
cycle[301101] should be the same as the controller setting, 0 means 1ms, and the synchronization

mode [301102] should be enabled. These parameters can be set in the "Startup Parameters" screen

above.
K& Digital IC [a]= =
~Digital Input —
Mum  Function must CanC9| 5_} Simulate Real  Polarity Internal
o Frae x| @ e o
DINZ [Reset Errors ﬁj & E‘ ] 2]
DIN3 [Operate Mode Sel »x H o E e
o4 [P + 2l H o H e
oms P 2x @ o H o
(a)
Search || 2340 Search
| Index || Sub. H MName | | Data Type | | Attribute
| 2340 || oD H Keba | | Unsigneds | | RWS \
| Value | Unit |
! | I | | DEC !
Help Information of:Keba
hico tror Enable Keba mode
1: support Keba PLC
KE EC s ===
M |Index |Type Mame Value[Unit
0%[101801 |uint32 |Vendor ID 00681168 HEX
1 |301107 |uintlé [ECAN_Sync 040F)| HEX
2 1100500 |uint32  [Sync ID 27977 [HEX
3 [100C00 |uintl6 [Guard_Time 1000)DEC
4 |100D00 |uint8 Life_Time_Factor 3|DEC
5 [100E00 |uint32 |MWode_Guarding_ID ?72P?[HEX
6 [101400 |uint32 |Emergency Mess ID 22772 HEX
7 |101700 |uintle |Producer Heartbeat T ?7??7?| DEC
© |2F8100 [uinte | CAN Baudrste 22722 DEC
9 §[301101 |uints& ECAM_Sync_Cycle 0JipEC
1d[301102 [uints |ECAN_Sync_Clock 1]lpec
11301103 |uint8 ECAN_Sync_Shift 0| DEC
12301104 |intl6 Sync_TPDO_Diff 0| DEC
13(600700 |intl6 Abort_Connection_Mo 1| DEC
(c)
Table 3-1 Keba parameters Function description
Keba Description
When the servo is not enabled, the Operation Mode Buff [606100] remains 0, and the
0 Operation_Mode [606000] is immediately updated to the Operation Mode Buff [606100] after the
servo is enabled.
1 Whether the servo is enabled or not, the Operation Mode [606000] is immediately updated to the
Operation_Mode Buft [606100]

6. Set the CiA402 axis parameter

(1) Set the scaling of the axis. Double-click the CiA402 axis and set it in "Scaling/Mapping".

v 2 x|| [ ehecar A | Device ## axis x
gkt = . Motor T Scall
K i General otor Type caling
@ éeg‘”“ {500y [] tnvert direction
= PLC Logic
=€ Application Scaling/Mapping @ Rotary 16510000 increments <=> motor turns
- ) Library Manager i . . O Linear l:l motor turns <=3 gear output turns
i @ PLC.PRG (PRG) Commissioning
= = - 1 gear output turns <=2 units in application i
= @ Task Configuration SM_Drive_ETC_GenericDSP402:
& EthercAT Task_A | Bty
=g MainTask || SM_Drive_ETC_GenericDSP402: Jo || Mapping
) pic_rre | Mapping Automatic mapping
- 7 SM_Drive_ETC_GenericDSP402: .
,G LocalBus (LocalBus Adapter) | 1EC Objects In!:uts.
[ Modbus_TCP_Slave (Modbus TCP Slave) | Cydic object Chject number Address Type
[ EtherCAT A (EthercAT_4) Fems status word (in.wStatustord) 6 ‘I UINT
=Ko Kinco FD_RX (FD DOrive_RX) : actual positio osition) 1 'DINT
{i} axis (SM_Drive_GenericDSP402) ] HTTEA actual velod elocity) :
3 SoftMotion General Axis Pool actual torque (wACtTorque)
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(2) Set the axis name. Set in "SM_Drive ETC GenericDSP402:IEC Objects", the name of the object is

the axis name in the MC instruction.

~ 2 x| @ en  ## aas x|
Project? = —_— " =
(7 Device (axso) Eeneral o Add... [ Edit.. » Delete Go to Variable
=-E0 pLC Logic - ) Variable Mapping  Type
B P Scaling/Mapping sl
-} Application | Y% AXIS_REF_ETC_DS402_C5

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
5% EtherCAT Task_a
_..\?Q MainTask
: & PLC_PRG
i Eﬁ LocalBus (LocalBus Adapter)

Commissioning

| 5M_Drive_ETC_GenericDSP402:

Parameters

| SM_Drive_ETC_GenericDSP402: Ij0

Mapping

—
SM_Drive_ETC_GenericDSP402:
IEC Objects

; m Modbus_TCP_Slave (Modbus TCP Slave)
=[] EthercAT_A (EthercaT_a)

=Ko Kinco FD_RX {FD Drive RX)
i {-l? axis (SM_Drive_GenericDSP402) I
"% SoftMation General Axis Pool

7. Write a PLC program

Status

Information

(1) Create a new POU program as shown in the following figures, right-click "Application" — "Add

Object" — "POU... ", and enter the name of the POU.

-/

General & nod. dit. Delete Varable
‘ | e Variable Mapping  Type
P8 ca ¥ s #  AasRER FTC PS4 cs
W Copy
= (@8 Tosk Configuration wste
& EtherCar_Task o K Delete
= & vanTes
8 iira Refactering »
() Locabus ocaius Adapter) £ Properties
T B
= B3 inen_FD_RX (FO Drve_RX) 3 AddFoider. © Application.
P aus (s Drve_Genencospad) [ [T Edit Object @ Axis Group.
2 Softoton General Axis Poal it Object With... @ Comtable.
& Logn @ ONCprogram.
Dot splicaionfrom devics | SN seg
Manager...
¥ Data Sources Manager.
% pur.
B ExtemsiFie
@  Globel Varisble List...
@ Global Variable List itasklecal).
€] ImagePool...
o interface...
@ Network Variable List (Receiver).
@ Network Variabie List (Sender)
P rables.
A Recipe Manager
@  Redundancy Configuration

Project1
[ pevice (axsoo)
= B0 L Logic
= £} Application
1D Library Manager
i PLC_PRG (PRG)
= (E8 Task Configuration
2 EtherCAT Task A
=$ MainTask
& PLCPRG
[ LocalBus {LocalBus Adapter)
[ modbus_TcP_Slave (Modbus TCP Slave)
= [ EthercaT_a (EthercaT_a)
= ¥m3 Kinco_FD_RX (FD Drive_RX)
WP axis (SM_Drive_GenericDSP402)
"8 Softhotion General Axis Pool

(a)

General =+ Add... (¥ Editu. ¥
i [voisbe
Add POU X

[ecar el |

Type
(@ Program
(O Function block
Extends

Implements

Accessspecifier

Methodimplementation language
Structured Text (ST)

O Function

Retum type

Implementation language
Structured Text (5T) v

Cancel

(b)

21



Kinco Driver EtherCAT communication manual

Chapter 3 Application cases

(2) The program "ECAT PRG" is called in the task "EtherCAT Task A" as shown in the following figures.

- 3 x (@ EthercaT A [f] Device |## mis '[5) ECAT_PRG x
Project1 - 1 PROGRAM ECAT_PRG
[ Device (axs00) VAR
% B PLClogc END VAR
= £ Application
D Lirary Manager
|E] ECAT_PRG (PRG)
(8] PLC_PRG (PRG)
# Tesk Configuration
= ManTask & Cut
&) pic_pre B Copy
) LocaiBus (LocaiBus Adapter) Paste
@ Modbus_TCP_Slave (Modbus TCP Slave) | 3¢ Delete
= [{ EtherCAT_A (EtherCAT_A)
= ¥m3 Kinco_FD_RX (FD Drive_RX) Browse L
B axis (SM_Drive_GenericDSP402) Refactoring »
‘3 SoftMotion General Axis Pool
[ Properties...
| Add Object »|@ progomcat. |
Add Folder
(1 Edit Object
Edit Object With..

(a)

arn Cal 4| Input Assistant
TextSearch  Categories
A program eall
Programs
POU to call
Comment
Structured vien
add Concel | | Documentation

Tnsert with arguments Insert with namespace prefix

i) AddLibrary...

Cancel

(b)

(3) Open "ECAT PRG", the upper part is the declaration area, the lower part is the programming area.

~ & X || [E] ECAT PRG x| [f] EtherCAT A [[f] Device  [W® axis |
Project [~ 1| PROGRAM ECAT_PRG
(@ Device (axs00) I VAR
= @) PLC Logic 3 B VAE:
i —a Application f
’ m Library Manager .
[E] =car_prc pra) Claim area

- [E] rLC_PRG (FRG)
= @ Task Configuration
=g EtherCAT Task_A
\.{#] ECAT_PRG

= @ MainTask

8 pLC_PRG
’ E['] LocalBus (LocalBus Adapter)
i ﬂ‘] Modbus_TCP_Slave (Modbus TCP Slave)
[ EtherCAT_A (EtherCAT_A)
= kim0 Kinco_FD_RX {FD Drive_RX)
: M@ axis (SM_Drive_GenericDSP402)
' SoftMotion General Axis Pool

Programming area
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(4) Write a program to control the drive using motion control instructions.

Devices ~ % X| [5] ECAT_PRG x|[[] EtherCAT A | [f) Device |8 axis  |Wmn Kinco FD_RX
=) Projects bl  Device.Application.ECAT_PRG
r
=G i cted] (AX500]
L‘SJJ :L:T[“_WE (x00) Expression Type Value  Prepar. Address Comm..
= ogic
= © Apphcation frumi ® § Power MC_Pawer
i) Lbrary Manager * Eilde HocE
e e % RegulaterOn BOOL
H = + @ MoveVelochy MC_MoveVelodity
PLC_PRG (PRG) =~
= (8 Task Confiquration o Dictdion, g 1]
2 o EthercAT Task A # TargetVel LREAL 200
& ECAT_PRG
=3 g MairTask El Power(
8] pic pre Axis:= axis,
Ly Enable RlEl:= Enzbl-[ENE,
(] Locabus (Localbus Acepter) bRegulatorCnliE qulateronEENEN
; [t Modbus_TcP_Slave (Modbus TCP Slave) bDrivestarcEENE =
=43 [} EtherCAT_A (EtherCAT_A) ¢ Status=> ,
=3k Kinca_FD_RX (FD Drive_RX) k| bRegulatorRealState=> , . -
WP axis (SM_Drive_GenericD5P407) bDriveStartRealStates=> , K5 =ll=]E
‘2 SoftMotion General Axis Pool Busy=> , N |index |Type [Mame Value| Unit
10 Error=> , 0 1606100 |int8 Operation_Mode_Buff 8|DEC
11 ErrorID=> )7 1 |604100 |uint16 |Statusword 5237|HEX
=} MoveVelocity( 2 [606300 [int32  [Pos_Actual 80970048[Inc
Axis:= axis, 3 [606C00 |int32 Speed_Real 202.22| pm
Execute[EE:= Executedove RN, 4 [607800 [inti6 |1 g 0.05|Ap
Velocity[ 20 |:= TargetVel[ 20 ], |5 |268000 |uintl6 [Warning_Word 0000[HEX
1¢f Acceleration 8] 6 [606000 [int8  |Operation_Mode 8|DEC
17 Deceleration] 50 | 7 604000 |uintl6 [Controlword 000F| HEX
8 Jer s |:= 50, 8 |607A00 |int32 Target_Position 9000485 inc
Direction:= , 9 [608100 |uint32 |Profie_Speed 0.00{rpm
BufferMode:= , 10608200 |uint32 |Profile_Acc 100.00]rps/s
InVelocity=> , 11608400 |uint32 [Profile_Dec 100.00| rps/s
Busy=> 12[60FF00 |int32 Target_Speed 0.00{rpm
Activess , 13[607100 |int16 Target_Torque% 0.00)%
CommandEberted=s |, 14]607300 [unt16 [CMD_q_Max 17.30[Ap
15[20200D [int8  |Din_Mode0 -4|DEC
e 16|20200E [int8___|Din_Model 3[DEC
26 ErrorID=> ): =
HEDETING 17]269000 [unt® |Encoder_Data_Reset apEC

3.2 BECKHOFF TwinCAT 3 application

3.2.1 Direct servo control with TwinCAT

1. Create a new TwinCAT project

(1) Before starting TwinCAT, you need to copy the XML file of the drive to the installation directory of
TwinCAT, the default path is C:\TwinCAT\3.1\Config\lo\EtherCAT.

(2) Start TwinCAT and create a new TwinCAT project as shown in the following figures.

I@ start Page - Toxaeshell

file Edit View Project Debug TwinCAT TwinSAFE PLC Team Scope Tools Window
-o|m-u-au |9-¢-] 8

Build 402455 (Default) = _ | < @ | |

Start Page & X

TwinCAT" 3
Open

New project
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New Project
b Recent Sort by: [Default |
4 Installed

E TwinCAT XAE Project (XML format)
b TwinCAT Measurement

1 [TwinCAT Project:

TwinCAT PLC
TcXaeShell Solution

Not finding what you are looking for?

Open Visual Studio Installer

Name: 2 | TwinCAT Project2

TwinCAT Projects

Location: [CAUsers\RDO05 1\Do cuments\TcXaeShell

Solution name:  TwinCAT Project?

Search (Ctrl+E) P~
Type: TwinCAT Projects

TwinCAT XAE System Manager
Configuration

Browse.

Create directory for solution
[ Add to Source Control

(b)

File Edit View Project Bulld Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help

[@ TwinCAT Project2 - TcXaeShell

“o|m-u-mE
© Build 402455 (Loaded ~ -

8|

Solution Explorer

GEi-|o-a| L=

Search Solution Explorer (Ctrl+:)

] Solution 'TwinCAT Project2' (1 project)
4 gl TwinCAT Project?
b @l sYSTEM
e

& ANaLvTICS
3 o

| 9 = & | Release - | TwinCAT RT (x64)
TwinCAT Project2 - <Local> =

(©

2. Install Ethernet real time driver

3

Cancel

- P Attach.. ~

(1) TwinCAT can do NC control of servo directly without PLC, you need to install Ethernet real time

driver before doing NC control.
(@l TWInCAT Project2 - TeXaeShell

Fle Edit View Project Build Debug] [TwinCAT | TwinSAFE

- G - - w
Build 4024.55 (Loaded -~ - ' for B |[ER| &

n Explorer

©- @ pla

2] Solution "TwinCAT Project2’ (1 project)
4 Gl TwinCAT Project2
b @l SYSTEM
& moTioN
M ric
Bl SAFETY
Ces
VISION
& AnaLyTICS
> @& o

Windows
i Activate Configuratio

B Restart TwinCAT Syst

2 Reload Devices

& Toggle Free Run State

|

‘@

)| Show Online Data
Show Sub Items

$& Hide Disabled Items
& Software Protection...
ith

Access Bus Coupler/l

Update Firmware/EEPROM »

Restart TwinCAT (Config Mode)

PLC Team Scope Tools Window Help

n

em

P Link Register...

2 [Show Realtime Ethernet Compatible Devices...|

File Handling
Selected ltem
EtherCAT Devices
@ TcProjectCompare
Multiuser Explorer
Target Browser
AutomationML
Bode Plot
Filter Designer

About TwinCAT
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(2) As shown in the figure above, open the menu "TwinCAT" — "Show Realtime Ethernet
Compatible Devices..." The following window is displayed. Select a local NIC (Network Interface Card)
in the "Incompatible devices" column and click "Install". After successful installation, the NIC is

displayed in "Installed and ready to use devices(for demo use only) " column:

-~ Ethernet Adapters Update List
I Inatalled ard ready to use devicesliesltime capable]
- Installed and ready to use devicesor demo use orly) A2
- & 3 - Realtek FCle GbE Famib Controller

[ e o

LI Incompatible devices é
.5 Disabled devices —]

(3) After the Ethernet driver is installed successfully, you can scan for slaves. According to the official
instructions of BECKHOFF, the computer NIC should choose Intel 100 Mbit/s NIC, other NICs are not

guaranteed to successfully install the driver.

3. Scan for the slave

(1) Right click on "I/O" — "Devices" and click "Scan" to scan the slave.

] Solution "TwinCAT Project2” (1 project)
4 gl TwinCAT Project2
> il sysTEM
& MOTION
M eic
SAFETY
e
@ vision
@l anaLyTICS
1
**. Devices
i Moppioge 10 Add Existing ltem. Shift+ Alt+A

0 Add New item. Ins

Add New Folder...

3[R san ]

(2) As shown in the following figures, after scanning the slave, continue to click "Scan for boxes", and

finally click "Append linked axis to NC - Configuration"

cXaeShel

HINT: Mot all types of devices can be found automatically

Cancel
(a)
B 1 new /O devices found
ﬁ Device 2 (EtherCAT] LA (Realtek PCle GBE Famiy Contrallen] | [ox ]
Cancel
Select Al
Unselect Al

cXaeShe

o Scan for boxes
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Append linked axiz to: © ML - Configuration ok

[_J CML - Configuration
Cancel

(d)

(3) After scanning the slave, you can see the slave information of "Drivel (KincoFD RX)" under
"Devices", and it is automatically connected to the NC axis, TwinCAT automatically turns to the config

mode. - i m @ @ . || If this blue gear does not appear, it will not be able to read and write

SDO normally. The scanning result is shown below.

@ TwincAT Projectz - Texaeshell
XHE SEE WEY WEE) LHE) BERD) TwinCAT TwinSAFE PLC EEAM) Scope IEM HOMW BEIH)
|8-%-2 W X |9 - © | Release - TwinCATRT (x64) DL ) | & license | meREse B
Build 402455 (Loaded ~ iy B |[B]2 . @ |[®]%. & | TwincAT Projet2 - <Local> ~le | | | |

PR TwinCAT Projectz # X

BASEER
General EtherCAT DC  ProcessData Plc  Startup CoE-Online Online
P
™ Update List (OAuto Update le Update (] Show Offine Data
4 [ TwinCAT Project2
> @ sveTem Advanced,
PR
8 momon 700 5 St o,\% Module OD (AcE Partl 0
4 [ NC-Task 1 54F LB
NC-Task 1 5VB
- Index Name Flags  Value Unit
Image
[ Tables 1000 D MRO  0x00020192 (131474)
) Objects 1001 E MRO  0x20(32)
4 E Aves 10030 e eld Highes... -5«
BEaFINCiEE L RW 0x000003E8 (1000)
PLC anu Hpn RO FD425-EA
B sareTy t Version RO va001
% i Software_Version RO FRSE2024062701
(B VISION 1D_Com RW 0x00 ©)
AL RW 0x03€8 (1000)
« @uo 2
4 % Dey RW 0x03 (3)
EE are
= e -2< EEESRNEEESS
Onlin Size  »Add.. InjOut User.[ Linkedto
e magedliifa 0 40 710 mput 0 nDatain1 . In.. Inputs
5 " 0 20 770 mput 0
b 0 10 790 mpt 0
3 5. X 0 20 800  Input 0 nStates, nState6
5 = 3 Touch probe R... X 0 DINT 40 820  mput 0 nDatain3 . In . Inputs
A ERR ML Ll P P
2 (EthercAn) 1 # Digital Inputs 0 UDINT 40 850  Input O
£ - Device 2 (EtherCAT) Info 1 WeState %1 BT 01 15223 input 0 nStated, nStated

4. Set drive parameters via COE-Online

(1) In the COE-Online interface you can set the DIN of the drive. The default functions of DIN1-DIN7
that must be canceled are Enable (value 1), Reset Errors (value 2) and Operate Mode Select (value 4).

Others such as Position Limit (value 0x10 and 0x20) can be set as needed. For details, see the 10

definition chapter of the drive manual.
= 2010:0 Group_DIO.Highest_sub_index_... =41 <
2010:02 Group_DIO.Din_Simulate RW 0x0000 (0)

Group_DIO.Din2_Function RW 0x0000 (0)
2010:05 Group_DIO.Din3_Function RW 0x0000 (0)
2010:06 Group_DIO.Din4_Function RW 0x0000 (0)
2010:07 Group_DIO.Din5_Function RW 0x0000 (0)
2010:08 Group_DIO.Din6_Function RW 0x0000 (0)
Group DIO.Din7 Function RW 0x0000 (0]

(2) Configure the appropriate motor for the drive, and fill in the object [641001] with the hexadecimal

motor code. For details of the relevant motor codes, please refer to the motor chapter of the drive manual.

= 6410:0 Group_Motor =31«
6410:01 Group_Motor.Motor Num RW 0x3542 (13634)

(3) Set the synchronization cycle [301101] of the drive, and enable the synchronization clock mode
([301102] value is 1), as below, the default has enabled the synchronization mode, and the

synchronization cycle is 2ms ([301101] value is 1).
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= 3011:0 Group_CAN.ECAN =8=<
3011:01 Group CAN.ECAN_Sync Cycle RW 0x01 (1)
3011:02 Group CAN.ECAN_Sync_Clock RW w01 (1)
3011:02 Group CAN.ECAN_Sync Shift RW 0x00 (0)
3011:04 Group_CAMN.Sync_TPDO_Diff RW 0

(4) As above, the drive parameters have been set. If it is the first time to set, you need to store the control
parameters ([2FF001] is set to 1) and motor parameters ([2FF003] is set to 1), and it will take effect after

restarting the drive with power off.

=l 2FF0:0 Group_Store RO =3 =
2FF0:01 Group_Panel.Store Data RW 001 (1)
2FF0:02 Group_Panel.Store Calibrate D.. RW 0x00 (0)
2FF0:03 Group_Panel.Store Motor_Data RW 001 (1)

(5) After setting the drive parameters, let the drive work in 8 mode ([606000] is set to 8), NC control is
possible.

6060 Modes_of operation RW P 8
(6) If you need to adjust the drive PI and other performance parameters, you can set the speed loop
(0x60F9 group) and position loop (0x60FB group), etc., for details, see the performance adjustment
chapter of the drive manual. Note that the object units here are drive internal units, need to be converted,

see the unit conversion chapter of the drive manual.
+- 60F9:0 Group Speed_Loop.Highest sub_inde... =0 =
+ 6OFB:0 Group Position Loop.Highest sub ind... = 1000 =

(7) If you can't find the object in COE-Online or want to monitor the drive more conveniently, please

use the KincoServo software.

TwinCAT project setting
(1) Set the control cycle of the NC task, i.e. the cycle of the NC-Task SAF (the cycle in which the NC
axis exchanges data with the drive), here set to 2 ms. In this task, TwinCAT NC completes the calculation

of the set values for position, speed and acceleration.

wincAT Project2 = [

@E-| - | ﬁE Task  Settings Online Add Symbals

| Search Solution Explorer (Ctrl+;) P-

Name: NC-Task 1 SAF Port: 501 :
[a] Solution ‘TwinCAT Project?' (1 project) X — e
4 ] TwinCAT Project B8t st Object id: ~ Bx05000010
|_| Auto Priority Management

Options
Priority: 4 = [C) Disable
|croetos: 2 2 2000 ms] [ Create symbals
Start tick {modulo): D_ Z Include extemal symbols
[ Separate input update
& vision S il 0 =
& anavmcs
d @ 110 () Waming by exceeding 8 /O 2t task begin
4 "2 Devices Message box
4 == Device 2 (EtherCAT) =
*B |mage Watchdog Cycles: o =

‘_’."_ Image-Info

(2) Enable the distributed clock, note that the "Cycle Time" here should be the same as the ECAN

synchronization cycle [301101] of the drive.
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- a] £ General  BtherC, Process Data Plc  Statup CoE -Onine  Online
Search Solution Explorer (Ctrl+;) P
- Operation Mode DC-Synchronaus v
7] Solution "TwinCAT Project?’ (1 project)
b |dll sysTEM
4 [= momon X
b @ NC-Task 1 SAF
-L( UEmDIt sl Distributed Clock
[ saFeTy Cyclc Mode
B o 1] .
NALYTICS Symc Unit Cycle sk 2000
4 il SYNCO
% Devices Cycle Time (=) Shift Time (=)
4 B Device 2 (EtherCAT)
. B|OsmotntCde  x1 User Defined 0
5% Image
*B image-Info () User Defined + SYNCO Cycle
b 2 SyncUnits 2000 «0 = 0
b Inputs b —
b W Outputs [ Based on Input Reference:
3 foData R
3 TXPDO @ Enable SYNG 0 = 0 t
b W RxPDO
b WeState e
b @ InfeData
4 % Mippings © Sync Unit Cycle Cycle Time (=
&7 NC-Task 1 SAF - Device 2 (EtherCAT) 1 O SYNC 0 Cycle x1  ~  Shit Tme (s} []
47, NC-Task 1 SAF - Device 2 (EtherCAT) |
Ll { i () Enable SYNC 1
() Use as potential Reference Clock
Cancel I

(3) The other NC cycle, the NC-Task SVB cycle, is the cycle in which the NC axis exchanges data with

the PLC, with a typical value of 10ms.

Selution Explorer ax
©Oaa- | g ‘ » E Task  Online  Add Symbols
Search Solution Explorer (Ctrl+;) P~ o
Name NC-Task 15VB Port: 511 =
1] Solution TwinCAT Praject?’ {1 project) ) — = —
4 ] TwinCAT Project2 fio dat Object ld:  (x05000020
b @l SYSTEM [ Auto Priority Management Options
4 Priority: 8 [ Disable
| cycleticks: 10 () Create symbs
Start tick {modulo). 0 Include extemal symbols
[T Separate input update
ticks: |

[C] Waming by exceeding
Message box

Watchdog Cycles:

(4) In"Axisl" — "Enc", you can set the "Scaling Factor", i.e. the distance for each encoder pulse.

Bl -
o @E-|o-a|k E General - NC-Encoder) [Farameter | Time Campensation  Orine
Search Solution Explorer (Ctrl+;) p- _
131 Solution TwinCAT Project?” (1 project) Femmetes b Ol
4 Gl TwinCAT Project - Encoder Evaluation:
b [l svsTEM Invert Encoder Counting Direction FALSE | e
4 [ momoN 3 | Scaling Factor Numerator 600 F mm/INC
4 M NGBk AE Sealing Factor Denominator (default: 1.0) F
[Ba NC-Task 1 SVE
by Position Biss 00 Fomm
2 image
53 Tobles Modula Factor (e.q. 360.0°) 3600 Fomm
Objects Tolerance Window for Modula Start 00 Fomm
- I I
4 S Mxes Encoder Mask (maximum encoder value) OxFFFFFFFF b
s 1
1‘ 5 &“E Encoder Sub Mask (absolute range maximum value) Ox00OFFFFF D
e I I
=T Dre Reference System INCREMENTAL' El £
s Ctrl - | Limit Switches:
b0 Inputs Soft Position Limit Minimum Menitering FALSE -l B
b Outputs Minimum Position 00 Fmm
pLC =l
[ sarery Soft Position Limit Maximum Menitoring FALSE B
i coe Maximum Pasition 00 Fomm

(5 In"Axis1" — "Drive", you can set the scaling factor of the set value.
Twincar etz < < |

ime Compensation

Co@t-| B sl
EEEAAEEREER () P
] BRSSE TwinCAT Project2”(1 NEE)

4 Ll TwinCAT Projectz - | Output Settings:
b @l svsTem fas i El
i SiGioN Invert Motor Polarity FALSE e |
NC-Task 1 SAF Reference Velocity 2200.0 F | mmfs
[B1 NC-Task 1 5vB at Output Ratio [0.0 ... 1.0] 1.0 3
% Image - T
I Tables - Position and Velocity Scaling: |
Output Scaling Factor (Position) 10 F
4 B Axes 3 | Output Scaling Factor (Velacity) F
4 =} Axis 1
Output Delay (Veloci 0.0 F |s
> Enc Pt y (Velocity)
1 Minimum Drive Output Limitation [-1.0 ... 1.0] 1.0 F
» Inputs Maximum Drive Output Limitation [-1.0 ... 1.0] 1.0 F
3
i Outputs o e e P
oy Crl
b Inputs + | Optional Position Command Qutput Smoothing Fil...
b Outputs +  Other Settings:

0@ o1~ 28
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(6) Set "Following Error Calculation" to "Extern" to prevent alarms of excessive following error.

Solution Explorer

Search Solution Explorer (Ctrl+;) P~
8] Solution TwinCAT Project2' (1 project)
4 ] TWinCAT Project2
bl svsTEM

MOTION
4 NC-Task 1 SAF
[Z1 NC-Task 1 5VB
*® Image
[ Tables
li‘ Objects
4 S Aves

4 g Axis1

b 4, Enc
1 [p_2+t Drive |
Ty, Ctrl
b [0 Inputs
b B Outputs

- Qutput Settings:
Invert Motor Polarity

Reference Velocity
| at Output Ratio [0 ... 1.0]

o Position and Velocity Scaling:

+  Torque and Acceleration Scaling:

% [Gational Postion Gormmand Outpit Smaathin. |
| Other Settings: |
| Drive Mode

Drift Compensation (DAC-Offset)

E3

3 IFoIIowing Error Calculation

Error Telerance (MC error handling)

-l

STANDARD' 7|

mm/s

=
=

|e
=

mmy/s

(7) Or increase the dead time compensation. Set the dead time compensation to an integer multiple of the

synchronization cycle. 4 times the synchronization cycle is recommended. As shown in the following

figure, if the synchronization cycle is 2ms, the dead time compensation value is set to 0.008s.

Solution Explorer -1 x

come-| o-d| k-
Search Solution Explorer (Crl+:) P~
] Solution TwinCAT Project?” (1 project)

4 gl TWinCAT Project2
b @l SYSTEM
4 MOTION
4 [B] NC-Task 1 5AF
[B1 NC-Task 15V8
*8 Image
[ Tables
Objects
4 o Axes
1
¥, Enc
b= Drive
Ty, Ctrl
b0 Inputs
b R Outputs

& anaymcs
« o
4 " Devices
4 B Device 2 (EtherCAT)
*8 image
*8 Image-Info

TwinCAT Project2 # X

Default Dynamics:

Manusl Mation and Homing:
Fast Axis Stop:
Limit Switches:
Monitoring:
| Setpoint Generator:
| NCI Parameter:
Other Settings:

Data Persistence FALSE b2

The above completes the basic settings of the drive in NC mode.

6. NC control

Position Correction FALSE =
| Fiter Time Position Correction... 0.0 |
| Backlash o0

Error Propagation Mode INSTANTAN... ]

Error Propagation Delay 00

Couple slave to actual values if n... | FALSE -l

| Velocity Window [10 |
Filter Time for Velocity Window | 0.01

Allow motion commands to slave... TRUE =

Allow motion commands to exter...| FALSE |

@M wmm Mm@ mT T om

mm

mm/s

) After the above settings are completed, NC control can be carried out. First, Activate

TcXaeShe

>

Restart TwinCAT System in Run Mode

Cancel

Configuration, click OK to turn to run mode, as shown in the following figure.

(2) Click on the "MOTION" — "Axis 1" — "Online" tab to commission the drive.
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[ Solution Explorer B TinCAT Project2 = X
looaeb-4s]

| Serch Solution Explorer (Ctrl+;) -

General Seftings  Parameter Dynamms Functions Coupling Compensation
Setport Fositon: ]
0.0000 00000

| &1 selution TwinCAT Projectz (1 project)

4 L) ™WinCAT Project2 Lag Distance (min/max): [mm] Actual Velocty: [mm/s] Setpoint Velocty:  fmm/s]
3 SYSTEM 0.0000 (0.000. 0.000) -D.0061 0.0000
1l MOTION Overide [%] Total / Control Output:  [%] Enror
4 B NC-Task 1 SAF 0.0000 % 000/ 000% 0 ()
El. NC-Task 15VB Status flog.) Status (phys.) Enabiing
%% Image [ Ready @ NOT Moving [ Coupled Mode [Controller  Set
(77 Tables (Ocalbrated () Moving Fw (Clin Target Pos. (OFeed Fw
Objects [JHasJob [ Moving Bw [Jin Pos. Range () Feed Bw
4 Z Axes
2 Controller Kv-Factor: [mm/s/mm] Reference Velocity: [mm/s]
b & Enc 1 ] 2200
b =l Drive Target Position [mm] Target Velocity fmm/s]
Tag, Ctrl 0 1 a
> Inputs
b O Outputs —_— - + ++ ® —
@rc E EECS eS8 EGd F5 | Fo
[ sareTY

(3) Click "Set" in the current page, and then click "All" to enable the drive. The "Set Enabling" window
allows you to set the axis enabling, forward and reverse rotation, and speed ratio.

TwinCAT Project2 + x
General Settings Parameter Dynamics Online Functions Coupling Compensation
0 01 1 0 Setpoint Position: mm]
\ ot 0.0000
Lag Distance (min/max): mm] Actual Velocity: [mm/s] Setpoint Velocity:  [mmys]
0.0000 (0.000, 0.000) -0.1012 0.0000
Owerride: [%] Total / Control Qutput: [%] Error:
0.0000 % 0.00/ 0.00 % 0 (0x0)
Status (log.) Status (phys.) Enabling
= : o Set Enablin X
OReady BNOT Moving [ Coupled Mode O controlier 1 9
[calibrated  [JMoving Fw [JIn Target Pos. [JFeed Fw Oianiaier 3 ]
[CHas Job [ Moving Bw (Jin Pos. Range (JFeed Bw (JFeedFu
(JFeedBw Cancel
Controller Kv-Factor: [mm/s/mm] Reference Velocity: [mmy/s] | Overide [%]
1 | 2200 ¥ o 2w
Target Position: [mm] Target Velocity: [mm/s] . .
0 | 0
ey = + ++ ® — e
F1 F2 F8 F4 F8 Fa

(4) After enabling, the "Ready" status will be ticked, press F1 to F4 to perform the jog operation, the jog
speed is set in "Manual Velocity" in "MOTION" — "Axis 1" — "Parameter" tab, the default speed is
100 mm/s and 600 mm/s, which corresponds to slow and fast jog respectively.

TwinCAT Project2 & X

General Settings Parameter Dynamics Online  Functions Coupling Compensation

Setpoint Position: [mm]
0.0000 00008

Lag Distance {min/max):  [mm] Actual Velocity: [mm/s] Setpoint Velocity:  [mm./s]
0.0000 {(0.000, 0.000) 0.0417 0.0000
Ovenide [%] Total / Control Output [%] Emor:
100.0000 % 0.00/ 0.00% 0(0x0)
Status {og.) Status {phys )} Enabling
B Ready 8 NOT Moving (] Coupled Mode 18 Controller Set
(ICalibrated ~ [_) Maving Fw () In Target Pos. 8 Feed Fw
(I Has Job [) Moving Bw (JIn Pos. Range B Feed Bw
Controller Ku-Factor: [mm/s/mm] Reference Velocity: [mm.s]
1 1 200
Target Position: [mm] Target Velocity: [mm/s]
0

1l 0
w| | & H 8l =
F1 F2 F3 F4 F8 F9

The above is an example of direct servo control with TwinCAT, more TwinCAT NC control methods see the
official manual of BECKHOFF.

3.2.2 Servo control with PLC

When BECKHOFF PLC communicates with a single drive, use the network cable to connect the EtherCAT
port of the PLC and the IN port of the drive; when the PLC connects with multiple drives, connect the OUT port of
the previous drive to the IN port of the next drive as shown in the figure below (take BECKHOFF CX5020 as an
example).
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Figure 3-2 BECKHOFF CX5020 connecting drives

1. Create a new PLC project

Add New Item - TwinCAT Project2 ? X

4 installed ity Search (Cirl+E) e

Beclicninticy l Standard PLC Project Plc Templates I Types:Plc Templatis

Creates a new TwinCAT PLC project
Ll | Empty PLC Project Plc Templates  containing a task and a program.

R Solution 'TwinCAT Project2’ (1 project)
4 Ll TwinCAT Project2

b @l SYSTEM

4 @& moTion

4 | NC-Task 1 SAF

[@1 NC-Task 1 5vB

%% image

[ Tables

(@ objects
4 T Axes

Ins

s %0 Add Existing ltem... Shift+Alt+A
@l anaLyTics ename

<@ Vo Add Project from Source Control..
4

= Devices
4 B Device 1 (EtherCAT) b Xri# Name: I Untitled1

. .
5% Image aste - Location: |C:\Users\Lenovo\Documents\TcKaeShel\TwinCAT Project2\TwinCAT Project2) - Browse.
[l Hide PLC Configuration

b 2 SyncUnits Cancel

2. Add the motion control library "Tc2 MC2"

b3t Axdis 1

ntitled1 mec2
Untitled1 Project

Match Library

; Tc2_MC2_Camming

-0 Te2 System - [E] F_cetversion_TeMC2_Camming Te2_MC2_Camming
3 Te3_Module © +i Te2_MC2_Drive
3 DuTs - [E] F_GetversionTeMc2Drive Te2_MC2 Drive
3 6vLs Tcd_MC2_FlyingSaw
b o !
F‘l POUs F F_GetVersion_TcMC2_FlyingSaw Tec2_MC2_FlyingSaw
[ VISUs

6@ Te2_MC2_XFC
b i PlcTask (PleTask1) | e
& i .
I Untitled1 Instance : T s Mivencedtioming

[ careTy - -1 Te3_MC2_AdvancedHoming_XFC
m C++
& AnaLYTICS
/0
4 ﬂ% Devices
4 = Device 1 (EtherCAT)

5% Image-Info
b 2 SyncUnits _ Advanced. . o Cancel

b i Inputs

3. Call the function blocks and write a program
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T 1| PROGRAM MAIN
@& o a| s S| Bl
Search Solution Explorer (Ctrl+;) P~ 3 Bxisl : BXIS_REF;
] Solution TwinCAT Project2' (1 project) : ;:::ie : ‘ch_;z‘_ier:
<« TwinCT: Project g MoveVelocity : MC MoveVelocity;
b ﬂ SYSTEM 7| ExecuteMove : BOOL;
b = MOTION 8 TargstiVel : LREAL:
4 PLC s END_VAR
4 [OF untitledt =
4 =] Untitled1 Project O PDHE;iiS‘ A,
[ External Types 3 Enable:= Enable,
b = References 1 Enable Positive:= TRUE,
3 DUTs H Enable_Negatiwve:= TRUE,
[ GvLs 3 Override:= ,
4 [z POUs 7 BufferMode:= ,
5] MAIN (PRG) Options:= ,
3 VISUs Status=> ,
b B PlcTask (PlcTask1) Pamre &
Of Untitled Instance oS
12 Error=> ,
SAFETY 13 ErrorlD=> };
14 MoweVelocity(

4. Compile the program

) Solution TwinCAT Project2” (1 project)
4 Gl TWinCAT Project2

b @l sysTem

b & moTion

4« @rc

4 [0 Untitied1

Cdl External Types
-4 References
S ouTs
23 GVLs
4 (@ rous
@] MAIN (PRG)
3 VisuUs
b G PlcTask (PlcTask1)
08 Untitled1 Instance
B saFeTY
M ces
@ anaLyTics
<« @wvo
4 " Devices
4 8 Device 1 (EtherCAT)
*® image

%® image-info
b 2 SyncUnits

b Ch Inputs

b @ Outputs

b @ infoData

b [ Term 1 (EX1200)

3] Login

Compile Change Details...

Rel
Check all objects

Clean

Add

Export to ZIP

Add Solution to Source Control..

Import from ZIP 1,

m Export PLCopenXML..
m Import PLCopenXML...

Remove

Save as library ...
Save as library and install ...

€ Open Folder in File Explorer

M Properties

Alt+Enter

5. Associate the NC axis with the PLC axis

ll TwinCAT Projectz = ¢ [EVIAIN

Solution Explorer

@ o-a| k-

Search Solution Explorer (Ctrl+;)

H

2] Solution TwinCAT Project2’ (1 project)
4 ol TwinCAT Project2
bl SYSTEM
4 MOTION
4 [ NC-Task 1 SAF
[Z1 NC-Task 1 SVB
*® image

[ Tables
[ Objects
0

- PROGRAM MAIN
- 2 VAR

P Axisl : AXIS_REF;
(1 4mE) - 4 Power : MC_Power;
- Enable : BODL;

ExecuteMove
TargetVel :
END_VAR

: BOOL;
LREAL;

Power (

General

Parameter Dynamics Online Functions Coupling Compensation

MoveVelocity : MC_MoveVelocity;

[Link To 1/0... ‘Driva 3 (Kinco FD_RX) |

[ [Link To pLC. | MAINAsis? (Unfitled Instance) | |
Axis Type: | CANopen DS402/Profile MDP 742 (e.g. EtherCAT CoE Drive) ~
Unit: mm | = Display (Only)

Position:  [Jpm OModulo

Velocity:  [Imm/min

Untitled 1

7. Run the program to control the servo motion
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TwinCAT Project2 - CX-186826 - Untitled1 - m g

TwinCAT Project2 MAIN [Online] ® X
TwinCAT_Project2.Untitled 1.MAIN
Expression Type Value Prepared value Address Comment
o Axisl AXIS_REF
+ @ Power MC_Power
4 Enable BOOL
+ @ MoveVelociy MC_MaoveVelodty
# BecteMove  BooL [ ]
@ Targetvel LREAL 200
— e K& Basic Operation
- - iner(. i N [Index |Type Name Value | Unit
# Rxis:= Rxisl, 0 |606100 |int8 | Operstion_Mode_Buff. 8|[DEC
3 1 [604100 |uintle |Statusword 9237 [HEX
1 2 |606300 |int32 Pos_Actual 4533096|inc
5 Enable Negative 3 |606C00 |int32 Speed_Real 198.97 [rpm
c Ovarisdess 4 [607800 [int16  [1gq . 0.08[Ap
i 5 | 268000 |uintls |Warning Wors 0000[HEX
BufferMode:= =
__ TLETREnS 6 606000 |int8 | Operation_Mode S{DEC
g Opticnscs » 7 |604000 |uint16 | Controlword 001F[HEX
E Status=> , 8 [607A00 |int32 Target_Position 4557354 |inc
10 Busy=> , 9 |608100 |uint32 |Profie_Speed 0.00{rpm
1T Bctive=> , 10|608300 |uint32 |Profile_Acc 100.00(rps/s
1z Error=s , 111608400 |uint32 Profile_Dec 100.00]rps/s
13 ErrorID=> ); 12|60FF00 [int32 | Target Speed 0.00[rom
a5t 1" Velocit 13|607100 |intl6 Target_Torgue%% 0.00]| %
- MOVEVeTaeTevl 14|607300 |uintls | CMD_g_Max 17.30[Ap
15 Rxis:= Rxisl, 15[20200D [int8 Din_ModeD ~4|DEC
16 Executejyy ExecuteMovegili, 16|20200E |int8 Din_Model -3|DEC
i3 Velocity 200 |:= TargetVel[ 20 | 17|269000 |uint8  |Encoder_Data_Reset 0fDEC
18 Acceleration:= ,

3.2.3 PDO configuration

1. The following figure shows the default RxPDO group (0x1600) and TxPDO group (0x1A00) of the drive.

The default parameters are sufficient for NC control.

Solution Explerer SR d TwinCAT Project? & X

@ & 'l ©-a ‘ ﬁE General EtherCAT DC Process Data Ple Startup  CoE-Online  Online  NC: Qnline  NC: Functions

Search Solution Explorer (Ctrl+;) P~ S Moo / TR
&1 Solution ‘TwinCAT Project?' (1 project)
4 [ TwinCAT Projects SM Sze  Type s Index Sz HName Flags M su
&
> [l svsTEm 0 128 MeOuw 0<1ADD 150 TXPDO 3 [ ]
b [ MoTION 1 128 Mbxk GADl 170 TXPDO [0
pLC 208 Outp [oasm__en ReFDO H [ ]
— i 19 T 10 et T
s 01602 80 RePDO (i
VISION
ANALYTICS
‘o PDO A-asig.ﬁm (o1C12) PDO Content ((x1A00)
4 ™ Devices
4 B Device 2 (EtherCAT) Index Size Offs Name Type Defautt thex)
%8 Image 0:6064:00 4.0 00 Actual postion DINT
28 |mage-Info 0604100 20 40 Status word UINT
b 2 SyncUnits DE03F00 20 €0 Eror Code UINT
b Y 0<6061:00 1.0 20 mode of operation display SINT
» Outputs
» ; |nfogata | Download Predefined PDO Assignment: {none)
4 ko Drive 1 (Kinco FD_RX) J| | BF00 st Load PDO irfa from device
~—T700 8 PDO Configuration e =
& Actual position Narme Dnline Type Size  »Addr. In/Out UserlD Linkedto
1 Status word
R ) Actuslposition X -1 DINT 40 710 Input 0 nDatalnl . In. Inputs . E...
%1 mode of operation display | [ 7 Status word X 21041 UINT 20 750 Input 0 nStatel, nState2
&1 Touch probestatus #1 Error Code 0 UINT 20 770 Input 0
&1 Touch probe Rising1 #| mode of operati.. 0 SINT 10 790 Input 0
# Digital Inputs & Touch probe sta.. X 0 UINT 20 200 Input 0 nStates, nStated
4 W R«PDO 4! Touch probe Risi.. X 0 DINT 40 220 Input 0 nDataln3 . In . Inputs . E...
- Target Position %1 Digital Inputs 1572864 UDINT 40 8.0 Input 0
S Control Werd | 1 westate X0 BIT 01 15223 Input 0 nStated, nStated
% Touch probe function #1 InputToggle X 0 BIT 01 15243 Input O nStated, nStated

2. If the default PDO group does not meet the requirements, then refer to the following figure to select

another PDO group.
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TwinCAT Project2 1 X

Co@E-|e-a| K-

Search Solution Explorer (Ctrl+:) e

General EtherCAT DC

Process Data  Pic Statup CoE-Online Online  NC: Online  NC: Functions

Sync Manager: PDO List
131 Solution TwinCAT Project?' (1 project)
4 [l WinCAT Project? SM  Sze  Type  Flags Index Sze  MName Flags SM su
b @l svsTEm 0 128 MbxOut A0 190 TXPDO 3 [
b 1128 Mbin AT 170 TXPDO 0
2 8 Outputs G600 80 RxPDO 2 0
19 Inputs 01801 170 RxPDO 0
S§lect RxPDO or TxPDO herg [&d62__50 P00 — g
This shows the PDQs contained in each group of
RxPDOs or TxPDOs
& i PDO Assignment ((x1C12): PDO Cortent (0c1600):
4 ™ Devices
4 5 Device 2 (EtherCAT) Index  Sze  Ofs  Name Type Default fhex)
28 Image o ¥ 0 607A00 40 00  Target Postion DINT
%8 Image-Info - &6040:00 20 40  Cortrol Word UINT
S
2 SyncUnits TRfs displays all RxPDO groups| . ceses 30 g0 Touch probe function UINT
it offiTxPDO groups 30

W Outputs

PDOS are dlspla_yecl here and can be added or deleted

Download Predefined PDO Assignment: {none)
InfoData B o
¥ino Drive 1 (Kinco FD_RX) e Load PDO info from device
» ) THPDO 8 PDO Corfiguration o i e =
s Name Online Tpe Size  »Addr. In/Out UserlD Linkedto

3. If you do not have the desired object in the PDO group, you can add or delete it. Right-click in the "PDO

Content" window to remove the default PDO and add the required PDO.
TwinCAT Project? = > |

General EtherCAT DC Process Data  Pic Statup  CoE-Online Online NC:Online NC: Functions

Sync Manager: PDO List
SM  Size Type Rags Index Size Name Rags SM su
0 128 MoxOut (x1A00 190 TXPDO 3 0
1 128 Mbxin Ox1AD1 170 TXPDO 0
2 8 Outputs %1600 80 RxPDO 2 0
3 19 Inputs Ox1601 170 RxPDO 0
1602 80 RxPDO 0
PDO Assignment (Ox1C12). PDO Content ((x1600)
B“‘!ﬁm ] o Index Sze  Ofs Name Type Defauk frex)
Oox 0 x607A00 4.0
Oc6040:00 20 40 Control Word Add New Item... Ctrl+Shift+A
(x6083:00 2.0 6.0 Touch probe function Delete Del
50 Edit
Download Predefined PDO Assignmert Print
8 PO Assig Load PDO info from device Move Up
{8 PDO Configuration
Cimmm 1ol Aumsiommsmnennd Move Down

3.2.4 Write slave E2PROM

1. If TwinCAT has already scanned the slave, but the slave Drivel (Kinco FD) has a question mark next to it

or the PDO cannot be read or written due to a mismatch in the XML file, then you need to write the

correct XML into the drive's EZPROM, as shown in the following figures.

Solution Explorer -8
W e~ &= Ganaral | EtherCAT [pC Frocess Dats | Fle | Startup | CoF - Online | Ondine
S o B Trpe Kinco_¥FD
- b W Outputs = Product/Reviflon T2BI2642 / 32T60142
pLC
Auto Inc Ad o
B sareTY ‘ 2
[~ [ BherCHT hadf [ 1001
« @wo 0
4 *% Devices Praviows Port:  [Has
4 % Device 2 (EtherCAT)
%% Image
% Image-Info 3
b2 SyncUnits
4 0 Inputs
* Frm0State
* FrmOWcState
# FrmOinputToggle
@ SlewComt ] Name Oniine Type Sze  >Add.. In/Out User.. Linkedto
L ts
i ‘o“«D:S“e F Actual position X -114267945 DINT 0 710 Input 0 nDatalnl . In . Inputs ...
puts
- T J i Iy ,
b @ InfoData Status word X 552 UIN 20 750 Input © nStatel, nState2
# WeState X1 BT o1 15223 lnpmt O nStated, nStated
4 © TXPDO # inputioggle X 1 8IT 01 15243 Input O nStated, nStated
# Actual position + State 257 UINT 20 15480 Input O
F Staws word # AdsAddr 169.254206222.. AMSADDR 80 15500 Input 0
4 @ Rx00 # Chnd [ USINT 10 15580 Input ©
- Target Position # DcOutputShit X 610300 DINT 40 15590 Input O nDcOutputTime . In . L.
5 Control Word # DelnoutShift X _ 3389700 DINT 40 15630 lnout 0 rDelnoutTime . In . In.
b WeState
» @ infoData -

(a)
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@ General

Smart View
¢ M_"'“_m’ Config Data (evaluated from ESC) Device Identity (hex)
i Claraid oy E*PROM Size 2088 - Vendor Id 0x00681168
7 POL T, SFL sl Product Cod 0204570862
av b4 t !
Soaiik 4 ype slave roduct Code 2
Configured Device Emulation (state machine emuls Revizon No 0x01F4008E
Enhanced SPI / 8 / 18 KC Interface Sexial o. : B=D0000000
[Smart View| ¥ BUSY Open Drain (¥ BUSY High Active .30
: INT Open Drain INT High Active Toduct: B sion
Hex Editor
FPGA 32 Bit Interface Bl
Memory 74D Open Drain  [#1WD High Active ¥iCeR R L

Input Latch

Ao

Bootstrap Configuration

Spte- SLuwal Contigueati s Out Start/Length: 0 0

STNCO oen Drain [ SYNCO High Activ
7ISTNCO Jnabled  [#ISYNCO 1o FOI IRQ
STHC1 Pren Dyin [T SYNCI High Activ
SINC! Ensbled SINCI te PDI IRQ

In Start/Length 0 1]

Standard Configuration

Out Start/Length 4096 128
Impulse fength (0 1]
In Start/Length 5120 128

¥rite E'PRON Read E'PEON

(b)

Note: Before writing E2PROM, you need to copy the drive XML file to the TwinCAT installation directory,
default path C:\TwinCAT\3.1\Config\lo\Ether CAT.

2. After clicking "Write E2PROM" the following window will pop up, in the window will appear in the list
of XML has been added, select the correct XML, click OK to download.

Write EEPROM | -
Avalable EEPROM Desciptions: Show Hidden Devices — %)
5 858 Beckholf Automation GrbH & Co. KG mﬂ_
@ Kinco Electric (Shenzhen) Ltd
=@ Kinco_FD
8% Kinco_FD (72812642 / 32768142) -
Browse.

3. At the same time, there is a progress bar in the lower right corner of the

TwinCAT window, please observe the status of the progress bar. After the operation is finished, please

power off and restart the PLC and drive, and re-scan the slave to make the newly written XML take effect.

3.3 OMRON NJ series controller application

When Omron NJ series PLC controller communicates with a single drive, directly use the network cable to
connect the EtherCAT port of the controller and the IN port of the drive; when the controller connects with multiple

drives, connect the OUT port of the previous drive to the IN port of the next drive, as shown in Figure 3-3.
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Figure 3-3 Omron NJ controller connecting drives

3.3.1 Drive parameters setting

Use KincoServo software to set the drive parameters, refer to the drive user manual for details, and only the

parameters that must be set and the function description of commonly used parameters are listed below.

1. Cancel the default IO port function definition of the drive. Click Toolbar — Driver — Digital 10
Functions, as shown below. Enable, Reset Errors and Operate Mode Set must be canceled, others such as

Position Limit can be set as needed. See 10 Definition section of drive user manual for details.

K Digital 10 Functions EI'?‘

~Digital Input
Mum  Function J Simulate  Real Polarity Internal
DINT |Enable c@" x| & e @
DINZ WM&I&&& > X| D @ @
DIN3 [Operate Mode Sel 2]}-1 D @ o
DIN4 [P Limit + > CF‘ D @ D o
DINS [P Timit - — X [H o H e
ove | SxE o E e
ov | SxH o B o

o X EH e H e

2. Configure the corresponding motor, click Toolbar — Motor — Motor Settings, as shown below. Just
fill in the hex code of the corresponding motor in the object of the Motor Num in the diagram. The motor

code can be obtained by querying the motor section of the drive user manual or by right-clicking the help.
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K& Motor Settings E@@ Ks More Motors
N Tindex Tye TE— Valnel Unft please visit www_kinco.cn to get more detaill motor information
0 [B6OF612 [uintl6 |Motor It Real 0.00]% Format definition:
1 |B41016 |uintls |Motor_Using B5| ASCI e.g.

04106 | ing Lse_Toner MTLjb 2|DEC Motor Type AAK/LED
3 [641001 |uint16 [Motor Num | Add B5|ASCI ﬂzg:gs-ﬂﬂlD-BDm4LKH K/5948
4 |641002 Juint8  |Feedback Type — 04|HEX oo=AAK; Motor_Nurm: KY, LED display: 5048
5 |641003 |uint32 |Feedback Resolution | EEtE | 55536.00 | inc/r
6 |641004 |uint32 | Feedback Period Help m“ Motor Type AAK/LED

= o

7 |641005 |unt8 |Motor_Pole_Pairs 5.00|2p/r SMG130D-0100-10x00c4LKG P3/3350
8 641006 |uint8 | Commu_Mode L|DEC SMG130D-0100-20300c4LKG P4/3450
9 (641007 |int16 Commu_Curr 3.11|Ap
10|641008 |uintl6 | Commu_Delay 1000.00]ms 5MG130D-0150-2000¢4LKG P5/3550
11|641009 |uintl6 |Motor IIt I 4.20|Ap
12|64100A |uintls | Motor Ift Fiter 64.00(5 SMG130D-0150-20:00c4HKG P6/3650
13|641008 |uintls | Imax_Motor 17.30| Ap SMG130D-0200-20:0064LKG P7/3750
14|B4100C |uintl6 |L_Maotor 11.80{mH
15|641000 [uint8  |R_Motor 3.40/0hm 5MG1300-0200-2000c4HKG  P8/3850
16|64100E [uintl6 |Ke_Motor 29.00] Vrms/krpr| N ——
17|64100F |uintl6 | Kt Mator 0.48| Nm/Arms GEELa A
18[641010 |uint16 |Jr_Motor 0.26|kg*cm™2 SMG180D-0550-15:00¢4HKG PB/4250
19(641011 |uintl6 |Brake_Duty Cycle 89.96|%

3. Set the sync cycle and enable the sync mode. Click Toolbar — Driver — ECAN Configuration —
Others, as shown below. The drive has enabled the sync clock with a sync cycle of 2 ms (value of 1), 1 ms
(value of 0) and 2 ms (value of 1) are recommended, 4 ms and 8 ms lose the meaning of using EtherCAT.
Please note that the drive only supports the four sync cycles of 1, 2, 4, and 8 ms, but the PLC generally
supports more, and only one of the four supported by the drive can be selected at the PLC. The shift of the
sync point can adjust the jitter when the sync signal of the PLC and the command signal are not
synchronized. Generally, it is recommended to set it to 1, indicating that the drive receives the command

signal after the sync signal is shifted by 62.5 us.

9 301101 |uint8 ECAN_Sync_Cycle 0[DEC
10[301102 |uint8 ECAN_Sync_Clock 1{DEC
11[301102 |uint8 ECAN_Sync_Shift 0|DEC

4.  After setting the drive parameters, save the control parameters and motor parameters. Click Toolbar —

Driver — Init Save Reboot.

5. If you need to adjust the PI and other parameters, click Toolbar — Driver — Control Loops to set the
velocity loop and position loop parameters. See the performance adjustment section of the drive user

manual for details.

3.3.2 Controller parameters setting

1. The drive XML file can be downloaded from the official website of Kinco:

https://www.kinco.cn/download/sfqdqdj36.html

2. Copy the drive XML file to the NJ series programming software Sysmac Studio installation directory,
such as:
C:\Program Files\OMRON\Sysmac Studio\lODeviceProfiles\EsiFiles\SystemEsiFiles

When the right toolbar can not find the drive slave, you can add the XML file to:
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C:\Program Files\OMRON\Sysmac Studio\lODeviceProfiles\EsiFiles\UserEsiFiles
If you need to add or change XML files, please exit Sysmac Studio first. The XML files will not take
effect until Sysmac Studio is restarted.

3. Connect the EtherNet port of the computer and the controller with a network cable, open Sysmac Studio,

click New Project, and select the device and version information of the connected controller (found in the

Controller product TAB).

[ Project Properties

Project name kinco-Test
[@ Open Project

Author kinco

&7 Import...

Comment
Online | _
: Type Standard Project
4 Connect to Device
Version Control -
W, Version Control Explorer gj Select Device
License Category [controlier
Device NJ501
E= License ) .
Version 111

Create

4. After creating the project, double-click "EtherCAT" in "Configurations and Setup" on the left, and then

bring up the master view. Then set the parameters of the right master station (generally, the parameters can

be set by default).

File Edit View Insert Project Controller Simulation Tools Window Help
|« 25w

Multiview Explorer

new_Controller 0 v ‘
Master Item name Value

» & CPU/Expansion Racks
# 1/0 Map
» A Controller Setup
» & Motion Control Setup
¢ Cam Data Settings
> Event Settings
 Task Settings
4 Data Trace Settings
¥ rogammivg |
v & POUs
ograms
v i Program0
L& Section0

Device name
Model name
Product name
Number of Slaves

PDO Communicati...
PDO Communicati...

Reference Clock

Master

Master

0

2000

Exist

Fail-soft operatic ¥ |
o]

0
R i

e gy

Select how to operate the master when

5. Find the kinco slave at the bottom of the right toolbox, right click Insert, add the connected slave (insert a
few of the actual connections), after adding the slave, the main view area and the left configuration area

will display the slave and assign the node address, as shown in the following figure (the test takes the

single axis as an example).
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B kinco-Test - new Controller 0 - Sysmac Studio (32bit)

= 2% ﬁ
File  Edit View Insert Project Controller Simulation Tools Window Help. ]

ver -
g

1 -
Kinco FD_RX Rev:0x000001F9 5 LI Terminal Coupler

71 Servo Drives.
Product name I Servo Drives

P

6(44,X5,X6) Sub-devici
X3) Main de
X6) Sub-des

[ ool

Output ﬂ EJIN-HFUC-FCT Rev:1.0

7] GXILMOBC Rew:1.2

Dacl name : KINCo HJ
oduct name : FD Driv

Vendor : |
mment

H Fifter

6. Click the slave to set the slave parameters. Generally, the default parameters in the box as shown below

can meet the basic motion control requirements. If the parameters of multiple slave stations are set, you

can right-click to copy — paste after setting one slave parameter.

File Edit View Insert Project Controller Simulation Tools Window Help.

Y Toolbox
Master ——
N | - .
'"Cd Kinea FD_RX Rev0x000001F9 EXRIG000 11 Terminal Coupler

[1 Servo Drives

[ Frequency Inverter
= Digital I0
= Analoa 10

Input Keyword

W Show all versions

[Enabled [OC
Uisabied

GX-JCO6-H(X4,X5.X6) Sub-

ed for

ﬂ CIW-ECT21 Rev1.0

ﬂ FIN-HFUC-ECT Rev:1.0

EI GX-IEMOBC

FD RX

Butput

B Filter

Comment :
URI: -

If there are other control requirements (for example, if there is no motion control, most of the PDOs need
to be configured only as an ordinary EtherCAT slave), you need to add more PDOs. Click Edit PDO Map Settings,
select output RPDO channel or input TPDO channel, click Add PDO Entry, and select the PDO to be added in the
PDO menu bar that pops up. Then click Apply and OK.
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8.

Master
Master ltem name Value
Device name
Kinco FD_RX Rev:0x000001F9 Model name Kinco FD_RX
- FD Drive_RX
0x000001F9

PDO Communications Cycle 1 (2000 us)
0x0000:00 - 0

0x2601:00 State / Error State
0x2602:00 Error State2 / Error State2 —
0x2680:00 Warning Word / Warning Word
PDO Map 0x6004:00 Pos Abs / Pos Abs
Process Data Size : Input 152 0x6060:00 Modes_of operation / Modes_of operation )0 entry name
Output 6. 0x6063:00 Position_actual internal value / Position actua iton ~~~~_____ [§O/P
Selectionlinput/Outputl  Name Flag 0x6065:00 Following_error_ window / Following_error win = 4 )/
® -  Noopton — Oxﬁﬂggzoo Position window_time / Position window_time
|Output | RxPDO y 0x606B:00 Veloclvty_demandyvalue il Veh_)cny‘demand»val
2 omm Ou:;.;u( wm 0x606C:00 Velocity actual value / Velocity actual value
Output RxPDO 0x6071:00 Target torque / Target torque
0x6073:00 Max current / Max current

»be_Function

- No option 0x6077:00 Torque actual value / Torque actual value

Input TXPDO Editable 0x6078:00 Current actual value / Current actual value

Input TXPDO  Editable 0x6079:00 DC link circuit voltage / DC link circuit voltag
0x607C:00 Home offset / Home offset

OVANTENN  Mav

Data type :
Comment :

Cancel

Move Down Align
Add PDO Entry Delete PDO Entry

OK Cancel
The data is input/output periodicallv by the process data (PDO) communications.

Associate the drive PDO to the controller local 10. In the left menu bar Configuration and Setup,
double-click the I/O Map, then select the slave (note that only one slave can be set at a time, all slaves
need to be set), right-click and select Create Device Variable, and the system will allocate the local 10

variables.

Multiview Explorer

‘ new_Controller 0 v ‘

A4 Configurations and Setup

¥ 5 EtherCAT
L1 Node1 : Kinco FD_RX (Bl
» = CPU/Expansion Racks

Description | R/W | Data Type | Variable
. ] I T
§EC0T_RxPDO_Targd|
F001_RxPDO_Cont
F001_RxPDO_Toud
E001_TXPDO_Posi
£001_TXPDO_Stat
F001 TXPDO Erro
F001_TXPDO Mod
E001_TXPDO_Toud
EC01_TXPDO_Toud
£001_TXPDO Digi

RxPDO_Targ
RxPDO_Contr¢  <OPY
RxPDO_Touch,
TXPDO_POSHtC  jndo
TXPDO Status

» 3 Controller Setup

TXPDO_Mode|  Search
TXPDO_Touch|  Expand/Collapse All
TXPDO _Touch
TXPDO | |
¥ § CPU/Expansion |
" Builtsin . p  Built-in /O Seé
" OptionBos Option Board|

: NXBusMa: »> NX Bus Maste
| Display Node Location Port

» & Motion Control Setup

& Cam Data Settings

> Event Settings
& Task Settings

Create Device Variable

;U;u;nx;u;u;ugsgr‘

Create Device Variable with Prefix
t# Data Trace Settings

N Pogonming

v i3 POUs

Programs

¥ Program0

L& Section0 Output
L ¥ Functions

Sets the period in the task settings. In the Configurations and Setup area, double-click Task Settings to
set the period of the main fixed-cycle task. Note that this task cannot be deleted and the period must
correspond to the sync cycle set by the drive. Otherwise, it will cause the loss of sync messages and cause

the motor operation oscillation!
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File Edit View Insert Project Controller Simulation Tools Window Help
| L/ ]
Multiview Explorer

|new_C0ntm|Ier_0 v /
»

A4 Configurations and Setup

= EtherCAT | Task Name  |Period/Execution (Detailed Execution|Task Period ExceedTask Timeotl

et oo 1 | 1 o fr—a e —3

» = CPU/Expansion Racks

« 1/0 Map
» 3 Controller Setup 7
» & Motion Control Setup g

& Cam Data Settings

» Event Settings 3.75ms

4ms
4.25ms
4.50ms
4.75ms

5ms
v Programs Io% 5.25ms
v Program0 : 5.50ms
| 5.75ms

6ms
i) 6.25ms
unction Blocks Description | Program | | 6.50ms

L& Section0

unctions

9. Select Project = Check All Programs for errors.
10. The basic communication parameters are set, and the program can be downloaded and debugged:
(1) Select Controller — Communication Setup, select the programming port used (such as network
port).
(2) Select Controller — Online. After online, the controller status will be displayed in the bottom right

COorner.

B8 kinco-Test - new Controller 0 - Sysmac Studio (32bit) - O X

File Edit View Insert Project Controller Simulation Tools Window Help

ltamascalscuse
. 0 l ll Master Gows |
A Configurations and Setup
: Model na...  KincoF... FlS e Dines
# 1/0 Map PDO Com... PDO Co...
» # Motion Control Setup Serial Nu... 0x00000...

Multiview Explorer + R EtherCAT X C ~ Toolbox
Node AddressINetwork configuration | | venors v
new_Controller 0 v
— Master tem name ~ Value il
ﬂ }:iﬂ:ﬂ Kinco ED RX 2L LK [1 Terminal Coupler
L= Node1 : Kinco FD_RX (Bl Productn... FD Drive...
. [] Frequency Inverter
» = CPU/Expansion Racks Revision 0x00000... = Digital 10
Node Add... [N Input Keyword
» @ Controller Setup .
Enable/Dis... |Enable ¥ B o
¢ Cam Data Settings DbI7A-
~ Device name

= Event Settings

NX-ECC202 Rev:1.2
= Task Settings !

Set a name for the slave.

1 Data Trace Settings

EI NX-ECC203 Rev:1.6

 Pogemming | — ] L)
v @ POUs 8 02H-ECT ;
v Programs v B X B RBBD-1SANOAH-ECT

¥ = Program0

Description B Locatior | [[]] Re@D-1SANG8H ECT

Section0
L® Functions B RB?D*'I SAN'IU.PE_CT

L® Function Blocks

» @ Data Model name : N

» B Tasks L Product name :
r Revision : 1.2
Vendor : OMR(
H Filter Output I Comment : Fthe
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(3) Select Controller — Synchronize. After synchronization, the comparison between the controller and

the current local engineering program and parameters will be displayed. Select transfer to the

controller, select "Yes" in the prompt box to enter the programming mode, and click "Yes" after the

transfer is completed to enter the running mode.

l kinco-Test - new_Controller_0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer

new_Controller 0 v ‘

M Contouratonsand Sewp |
L= NodeT : Kinco FD_RX (E(‘
» = CPU/Expansion Racks
= 1/0 Map
» 2 Controller Setup
» @ Motion Control Setup
¢ Cam Data Settings
> Event Settings
= Task Settings
# Data Trace Settings
N Pogamming ——
v @ POUs Output
¥ & Programs
V& Program0O
L& Section0
L® Functions
L® Function Blocks
» = Data
» 1 Tasks

I Filter

1
L —
Node AddressINetwork configuration

Master

bincq

E001 5

Kinco FD_RX Rev: SV R RIS VEer
Product na...  Master
Number of.

Reference C
Total Cable...

~ Device name
Set a name for the master.

Toolbox v ¥

Allvendors v
Groups

[1 Terminal Coupler
[ Servo Drives

M Show all versions
ECC201 Rev:1.2
| \NX-ECC201 EtherCAT coupler
I:I NX-ECC202 Rev:1.2

I:I NX-ECC203 Rev:1.6
El R88D-1SANO2H-ECT Rev:1.0

EI R88D-1SANOAH-ECT Rev:1.0

Model name : NX-ECC2
Y Product name : NX-ECC
- Revision : 1.2

Vendor- OMRON Corn

ONLINE 192.168.250.1
ERR/ALM RUN mode

11. If more than one drive is used, you can go back to the EtherCAT settings page, select the master,

right-click to reallocate the slave node address, and assign the slave node address in the settings window

that appears. Generally, the slave address is assigned in order from 1 to 32, etc. Set it and click Write

Slave Node Address.

inco-Test - new_Controller_0 - Sysmac Studio (32bit)

Edit View Insert Project Controller Simulation Tools Window Help

tiview Explorer
, Controller 0 v

‘onfigurations and Setup

L1 Node1 : Kinco FD (EC
v & CPU/Expansion Racks
L= CPU Rack
# 1/0 Map
» 3 Controller Setup
» @ Motion Control Setup
« Cam Data Settings
> Event Settings
® Task Settings
7 Data Trace Settings
rogramming
v @ POUs

¥ = Programs

Output

i Program0
L& Section0
L® Functions
L® Function Blocks

» = Data

Expand All
Collapse All

Calculate Transmission Delay Time of the Master

Write Slave Node Address

~ Toolbox

All vendors v

1al Coupler
IAES

lvord

‘ M Show all versions
MS12x-M-ECT Rev:1.0
11-XXX-ECT Rev:1.0

|W-ECT Rev:1.0

\W-ECT-6 Rev:1.0

|
ECT Rev:1.0
|

Compare and Merge with Actual Network Configuration

Get Slave Serial Numbers

Display Diagnosis/Statistics Information

Display Production Information
Display Packet Monitor
Display ESI Library

' Model name : NX-ECC
| Product name : NX-EC
|Revision : 1.2

\Vendor: OMRON Cot

| Status ~

‘ ; 192.168.250.1
RUN mode
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12. Power off and reboot the controller and drive, power on and online again. The monitor shows the slave

station has been connected normally.

U

iNo Aressletwork configuration ]

= “ Master

.. ) Eool
J K"‘pﬂ Kinco FD Rev:0x000001F9

If the connection is wrong, the box below shows a cross instead of a triangular arrow. Click the Master,
right click to display diagnosis/statistics information, can monitor the network status. If there is an error,

you can select the Toolbar — Tools — Troubleshooting to see the specific error information.

B kinco-Test - new_Controller_0 - Sysmac Studio (32bit) - O X

File Edit View Insert Project C Sil i Tools Window Help

Multiview Explorer i ¥ Toolbox I
— [Alivendors v
new_Controller 0 v | ‘ m

M Coniiuraions and Seup | ‘
L= Nodef : Kinco FD_RX (E! |

DS
erminal Coupler
ervo Drives

» = CPU/Expansion Racks Keyword
« 1/0 Map M Show all versions
» @ Controller Setup

» # Motion Control Setup
Expand All

Collapse All
Sabu NX-ECC203 Rev:1.6
w Task Settings Calculate Transmission Delay Time of the Master ‘ Lo

1 Data Trace Settings l R88D-1SANO2H-ECT Rev:1.0

v ‘ | RBBD-TSANOAH-ECT R0
YR EOU- Output | Write Slave Node Address
Y& Programs | Compare and Merge with Actual Network Configuration Model name : NX-ECC2
e Broniano Get Slave Serial Numbers Product name : NX-ECC

L& Section0 T ——— Revision : 1.2
5 . Vendor- OMRON Carmn
L® Functions

Display Production Information

¢ Cam Data Settings

» = Data

Display Packet Monitor LINE 192.168.250.1

Display ESI Library LY RUN mode

» £ Tasks

13. The corresponding slave data can be viewed and read in the IO map, indicating successful

communication.

Position | " Port Description | R/W | Data Type | Value | Variable
ork Configuration

] | Il I
UINT 0 EO01_RxPDO_Cont
UINT 0 EO01_RxPDO_Touc
DINT 3 E001_TXPDO_Posit
UINT 21104 E001_TXPDO_Statt
UINT 0 EO01_TXPDO_Error
SINT 8 EO01_TXPDO_Mod
UINT E001_TXPDO_Touc
DINT 0 E001_TXPDO _Touc
UDINT 1572864 E001_TXPDO_Digit

RxPDO_Target position_607A_00
RxPDO_Controlword_6040_00
RxPDO Touch_Probe Function 60B8 (

TXPDO_Position_actual value_6064_0(
TXPDO Statusword 6041 00
TXPDO_Error_code_603F_00
TXPDO_Modes _of operation display
TXPDO_Touch_Probe_Status_60B9_00
TXPDO Touch Probe1 Positive Posit ¢
TXPDO_Digital_inputs_60FD_00

Can also view the three indicators of the EtherCAT port in the lower right corner of the controller body.

The meaning of the status of each indicator is as follows:

43



Kinco Driver EtherCAT communication manual Chapter 3 Application cases

Indicator Color Status Meaning
NET RUN Green “./ Lit. EtherCAT communications are in progress.
Eane oy « Inputs and outputs for I/O data are in operation.
‘“E/ Flashing | EtherCAT communications are established.
AN This indicator shows either of the following conditions.

* Only message communications are in operation.
* Only message communications and I/O data inputs are in op-
eration.

D Not lit. | EtherCAT communications are stopped.

* The power supply is OFF or the CPU Unit was reset.

* A MAC address error, communications Controller error, or oth-
er error occurred.

NET ERR Red Lit A hardware error or unrecoverable error occurred, such as for

exception processing.

Flashing | A recoverable error occurred.

LINK/ACT Yellow Lit. Alink is established.

Flashing | Data communications are in progress after establishing link.
Flashes every time data is sent or received.

Not lit. | The link was not established.

)
M
| W Notlit. | There are no errors.
)
2
L]

At this time, in the KincoServo software, click Driver — ECAN Configuration, you can see the PDO
information of successful configuration, as shown below. You can also see whether there is sync data in the

"Others" (the ECAN_Sync is not 0, which means there is sync data and has been synchronized).

File Cummunic_a.t.i“Driver Motor Tools Help

Basic Operation
Control Loops > —
Ll Digital IO Functions 122 | & EcaN Settings o)
PDO1 | TPDO2 Control Modes » §| Tpoo7| TRDOS] N [index [Type [Wame Volue]Unkt
N [index |7y  Object Dictionary Valae| Pt [0 101801 [uin32_| Vendor 1D 00681168|HEX
0 |1A0000 [uir Driver Confi : 7IbEC 1&_301107 uintl6_[ECAN_Sync 1E1F|HEX
1 [1A0001 u.r\ . Ba0020/liex 2 [100500 |unt32 | Sync_ID 22027 |HEX
7 [1A0002 |ur IESECANESIIEICRIS,.  TPDO P o 3 [100C00 [uintl6 | Guard_Time 1000|DEC
3 TiA0003 Jur 485 Configuration RPDO oo ofiex 4 [100D00 [uints | Lfe_Time_Factor 3[pEC
4 [1A0004 |uir Scope Others. 610008 HEX 5 |100E00 |uint32 |Mode_Guarding_ID 2272?|HEX
5 |1A0005 [uir 5UB90010| HEX 6 [101400 [unt32 |Emergency_Mess ID 27772 |HEX
o8l croovs [l 508A0020] bix 7 [101700 [uint16 |Producer_Heartbeat 1| 77777|DEC
7 |1A0007 |uir Error Display 50FD0020] HEX 8 |2FB100 [unt8 | CAN Baudrate 27772|DEC
8 [1A0008 |uir Error History Toon0000| HEX 9 [301101 |uint8 |ECAN_Sync_Cycle 1|DEC
9 180001 [uir Bani DMt 5 22772 HEX. 10{301102 |uint@ | ECAN_Sync_Clock 1|DEC
10180002 |uir : 27272 DEC 11(301103 |uint8 ECAN_Sync_Shift o|pEC
T1[iso003 Jur '™t Save Reboot w5753 DEL 12[301104 |int16 | Sync_TPDO_DIF o[bEc
12(180005 |ur  Driver Properties 372721 DEC 13[600700 [nt16 | Abort_Connection_Mo 1|pec
Kéi Foad s |} |14]23400D |uint8 |Keba 0]DEC
RPDO1 | RPDOZ | RPDO3 | RPDO4 | RPDOS | RPDOG | RPDO7 | RPDOS |
N |Index Type Name Blle lunit
0 [160000 |unte  |Group RX1 PDO 3|bec < B
1 [160001 |unt32 |Rxi_PDO1 507A0020[HEX u
2 (160002 |unt32 |Rx1_PDO2 60400010[HEX | |
3 [160003 |unt32 [RX1_PDO3 50BB0010JHEX “ u
4 [160004 |unt32_[RXL PDO4 0000000 HEX ..h

According to the above information, it means that the controller has successfully communicated with the

EtherCAT of the drive.

3.3.3 Programming control axis motion

1. Point-to-point control
After the communication is established, the variables mapped to the controller by IO in the program can
be assigned to each object of the drive, to control the drive motion. For example, a value can be assigned
to the target velocity, the control word is assigned to OxF, and the operation mode is set to 3 to run the

velocity mode. See the drive user manual and controller programming information for details.
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2. Motion control axis configuration
(1) Add axis. In Configurations and Setup, double-click Motion Control Setup, select Axis Settings, click
Add — Motion Control Axis, the project needs to control a few axes to add a few axes (must

actually connect these axes, otherwise an error will be reported).

B kinco-Test - new Controller 0 - Sysmac Studio (32bit) — O X

Controller Simulation Tools Window Help

File Edit View Insert Project
E ] X il
| S A B R L A |

v a5 e

Toolbox ~q

All vendors v

Multiview Explorer _ v
|Node Address|Network configuration

me Value

'
Model n Master
Product...  Master
Number... 1

PDO Co... 2000 us
PDOCo... -— us
Referen.
Total Ca...

LT

E001
EtherCAT Kinco FD Rev:0x000001F9
L Node1 : Kinco FD (E001)
¥ = CPU/Expansion Racks
L= CPU Rack
< /O Map
» 3 Controller Setup
¥ # Motion Control Setup

[ Frequency Inverter
= Digital 10

Input Keyword
Exist ]

.-

cvice name

how all versions
01 Rev:
€201 EtherCAT coupler]
D NX-ECC202 Rev:1.2

gle-axis Position Control Axis

NX-ECC203 Rev:1.6
I | [ N0 e

¢ Cam Data Settings
> Event Settings
& Task Settings

f# Data Trace Settings

R88D-1SANO2H-ECT Rev:1.C
Axis Setting Table El £

El R88D-1SANO4H-ECT Rev:i.

information Build talled: Frogram0.Section0

{4 Programming ﬂ R88D-1SANOBH-ECT Rev:1.C

(2) Associate PDO to axis control variables. Double-click the axis you added to configure the axis. With
the motion control axis, the point-to-point normal control can no longer be used, and the IO mapping

will be automatically removed when the axis is configured.

) - Sysmac Studio (32bit]

‘ ﬂ kinco-Test - new_Control

Insert  Project C Il Simulati

T
\

s number [ |

| File Edit View

Multiview Explorer

new_Controller 0 v

A4 Configurations and Setup

-y
v 5 EtherCAT

L1 Node1 : Kinco FD (E001)
= CPU/Expansion Racks

L== CPU Rack

1/0 Map

» A Controller Setup

¥ & Motion Control Setup
ve

Axis Settings

oup Sef
& Cam Data Settings
= Event Settings
& Task Settings
4 Data Trace Settings

H Filter

To use the instructions of the MC function module for the axis, the following objects must be set (if the

Motion control  [MICT Primary periodic task |
Axis use

Axis type
Control function
Feedback control
Input device 1
Input device 2
Input device 3
Output device 1
Output device 2
Output device 3

g
[<Not assigned>
[Node : T Kinco FD(EOOT) v
|<Not assigned> v
[<Not assigned> | v
¥ Detailed Settings
Reset to Default
Function Name
= Output (Controller to Device)
* 1. Controlword

Device

Channel
Channel
Channel
Channel
Channel
Channel

| Process Da

I 1 Kinco FD(E00T) ¥ | [6040h-00.0(RxPD!

corresponding PDO map is not selected, please refer to "Edit PDO Settings" on page 50 to add it).
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Function Name

QOutput (Controller to Device)
* 1. Controlword
* 3. Target position

5. Target velocity

1. Target torque

9. Max profile Velocity

11. Modes of operation

15. Positive torque limit value

16. Negative torque limit value

21. Touch probe function

44, Software Switch of Encoder's Input |

Input (Device to Controller)

22. Statusword

23. Position actual value

24. Velocity actual value

25. Torque actual value

d
<Not assigned
<Not assigned

40. Touch probe status
41. Touch probe pos1 pos value
42. Touch probe pos2 pos value

For configuration of other input and output PDOs, refer to the controller manual. If PDO is not necessary,
it is not recommended to configure. Too much configuration will occupy the EtherCAT bus resources and

affect the transmission efficiency.

(3) Set axis parameters such as encoder resolution, maximum velocity, home definition, position limit, etc.

Please refer to the controller manual for details.

ﬂ kinco-Test - new_Controller 0 - Sysmac Studio (32bit)

~ File Edit View Insert Project Controller

Si lati Tools Wi

1 = [ ]
|« a5 @ a|s 4

Multiview Explorer

I
|new. Controller 0 v |

i@ EtherCAT
Node1 : Kinco FD (E001)
v = CPU/Expansion Racks
L== CPU Rack
< 1/0 Map
» 3 Controller Setup

L

v & Motion Control Setup
¥ & Axis Setting

L':‘; Axes Group Settin
¢ Cam Data Settings
> Event Settings
= Task Settings
&4 Data Trace Settings
] Frogomming |
A Filter Ed)

T
% T B

Coﬁ

¥ Unit
Unit of display @ pulse

= T. 1

re according to needs

[ ® um ® nm @ degree @ inch

¥ Travel Distance

Command pulse count per motor rotation 65536 [ SR
© Do not use gearbox

Work travel distance per motor rotation 65536 U

Reference: Unit conversion formula

M
@

Number of pulse: ravel distance [L

Fill in the feedback resolution of Kinco motor encoder

" 1 B
(incorrect value rilyiBENEEEhe motor to malfunction)—

@ Use gearbox

]
]

NJ series motion control instructions conform to PLCopen standard. Kinco drive is the standard

EtherCAT slave. The following is a brief description of CSP mode, CSV mode, and the MC Home homing

instruction. See the controller manual for more MC instructions.
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3. Cyclic Synchronous Position mode (CSP) instruction
This mode can meet the requirements of most working conditions. For specific application instructions,
please refer to the controller manual. The following PDOs need to be configured for this mode.

Reset to Default
Function Name Device Process Data
Output (Controller to Device)

ntrolword Node : 1 Kinco FD(E0OT)
get position Node : 1 Kinco FD(E001)

get velocity <Not assigned>

7. Target torque <Not assigned>

9. Max profile Velocity <Not assigned>
11. Modes of operation Node : 1 Kinco FD(E00T)

itive torque limit value <Not assigned>

ative torque limit value <Not assigned>

21. Touch probe function <Not assigned>

44 Software Switch of Encoder's Input [ <Not assigned>

Input (Device to Controller)

22. Stat { Node : 1 Kinco FD(E00T) 6041h-00.0(TXPDO_Ste
Node : 1 Kinco FD(E00T) 6064h-00.0(TXPDO_Po

city actual value <Not assigned> Not assigned>

rque actual value <Not assigned>

6040h-00.0(RxPDO_Co
607Ah-00.0(RxPDO _Tai

6060h-00.0(

IR R ME IE M NIE HE HE K|

MC_MoveVelocity instruction:

MC_MoveRelative instruction:

Note

-

® (Calculate the actual velocity (RPM) of the motor according to the feedback resolution of the
motor encoder. Because the instruction is CSP mode instruction, the actual velocity of the motor
is about 100000/65536 * 60 = 92 RPM. (65536 is the feedback resolution of the kinco motor

encoder)
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4. Cyclic Synchronous Velocity mode (CSV) instruction

To use this instruction, the target velocity (0x60FF) must be mapped in the controller's axis settings. Here

are the PDOs that need to be configured for this mode.

- Output (Controller to Device)
* 1. Controlword
* 3. Target position
5. Target velocity
7. Target torque
9. Max profile Velocity
11. Modes of operation
15. Positive torque limit value
16. Negative torque limit value
21. Touch probe function
44. Software Switch of Encoder's Input
Input (Device to Controller)
22. Statusword
23. Position actual value
24, Velocity actual value
25. Torque actual value
27. Modes of operation display
40. Touch probe status
41. Touch probe pos1 pos value
42. Touch probe pos2 pos value

Node : 1 Kinco FD(E001)

[Node : 1 Kinco FD{EODT)

Node : 1 Kinco FD(E001)
<Not assigned>
<Not assigned>
Node : 1 Kinco FD(E001)
<Not assigned>
<Not assigned>
<Not assigned>
<Not assigned>

Node : 1 Kinco FD(EOOT)
Node : 1 Kinco FD(EOO1)_
<Not assigned>
<Not assigned>
Node : 1 Kinco FD(EO01)
<Not assigned>

[<Not assigned>
|<Not assigned>

LR N HE IR R IS RIE R LR |

LR MR IR HE MR NE HIE |

6040h-00.0(RxPDO_Co
607Ah-00.0(RxPDO_Tai
GOFFh-00.0(RxPDO _Tar

6060h-00.0(RxPDO_Mc¢

604 Th-00.0(TXPDO_Ste

6064h-00.0(TXPDO_Po

61h-00.0(TXPDO_M:c

The MC_SyncMove Velocity instruction block is called in the program to run.

Note

® Calculate the actual velocity (RPM) of the motor according to the feedback resolution of the

motor encoder. Since the instruction is in CSV mode, the actual velocity of the motor is about

2000000/65536/16.384 * 60 = 111 RPM. (65536 is the feedback resolution of the kinco motor

encoder, 16.384 is the basic unit coefficient of the drive)

5. Use the probe for homing

(1) The drive DIN port defines the fast capture function, as shown in the following figure, DIN2 must be

defined as Fast Capture 1, DIN3 as Fast Capture 2, so that the input state 0x60FDO00 bit17 and bit18

exactly correspond to Fast Capture 1 and Fast Capture 2.
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K& Digital 10 Functions

o] = =

~Digital Input
Num  Function .!_! Simulate  Real Polarity Internal
DIN1 | 33] _?5_! @ ®
DINZ |Fast Capturel 33! _&l L &
DINZ [Fast Capture2 ﬁ! ii @ o
DIN4 | »x [EH e L
DINS | | x| L] L
DING | 33! _&l @ @
DIN7 | i{! ii e b
DING | 22| %] ® @

When using the Z phase signal as the trigger signal, because the Z signal is small, the drive starts the Z signal
capture function after the fast capture 1 rising edge is triggered. That is, the drive will capture the position where
the first Z signal is encountered after the fast capture 1 signal is set, so attention should be paid to reset the fast
capture 1 signal when capturing continuously. The reset of the fast capture signal in DIN does not necessarily
require the digital input port connection level for signal trigger, but can also be triggered by DIN simulation

(0x201002).

(2) Add output and input mapping objects to the axis basic settings. When using the Omron MC_Home
home reset instruction, three objects 0x60B8, 0x60B9 and 0x60BA must be mapped. If these settings

are not made, the controller will alarm the set process data object insufficient error 0x3461.

Multiview Explorer

[newaontrollerfO v

CPU/Expansion Racks

L= CPU Rack
# 1/0 Map
» @ Controller Setup
v # Motion Control Setup

v & Axis Settings

L% Axes Group Settings
¢ Cam Data Settings
> Event Settings
* Task Settings
4 Data Trace Settings

5. Target velocity

1. Target torque

9. Max profile Velocity

11. Modes of operation

15. Positive torque limit value
16. Negative torque limit value signed> v |

21. Touch probe function Node : 1 Kinco FD(E001) |

44. Software Switch of Encoder's Input [<Not assigned> v | [ENe
Input (Device to Controller)
22. Statusword

23. Position actual value

24. Velocity actual value

25. Torque actual value

[Node : 1 Kinco FD(EOOT) v | (6
[Notassigned> v

Node : 1 Kinco FD(E00T) v | [6041h-00.0(TXPDO St v |

27. Modes of operation display
40. Touch probe status
41. Touch probe pos1 pos value

M Fogonming |

vi@a POUs

ograms 42. Touch probe pos2 pos value

_
|

43. Error code

Y Filter

k& Servo abjects 60B8, 60B9 and 60BA [ ]
N EIndex {Type Name Value|Unit
0 |60B800 |uintlé | Touch_Probe_Functim 0000|HEX
1 |60B900 |uintle |Touch_Probe Status 0000|HEX
2 |60BADOD |int32 Touch_Probe_Risingl 0|DEC
3 |60OBBOO |int32 Touch_Probe_Falingl 0|DEC
4 |60BCOO |int32 Touch_Probe_Rising?2 0|DEC
5 |60BDO0 |int32 Touch_Probe_Falling2 0| DEC
& |60FDO0 |uint32 | Digital Inputs 00000000 |HEX
7%|23400D |uint8 Keba 1|DEC
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Set the capture function (0x60B800) according to the application requirements, observe the capture state

(0x60B900) and capture location. The capture function and the capture state are described as follows:

Capture function 0x60FDO00 description:

Bit Value Description
0 Negative position limit signal input is valid
0 1 Negative position limit signal input is invalid
1 0 Positive position limit signal input is valid
1 Positive position limit signal input is invalid
) 0 Home signal input is valid
1 Home signal input is invalid
16 0 Fast capture 1 signal input is valid
1 Fast capture 1 signal input is invalid
17 0 Fast capture 2 signal input is valid
1 Fast capture 2 signal input is invalid

Capture function 0x60B800 description:

Bit Value Description
0 0 Fast capture 1 is invalid
1 Fast capture 1 is valid

Single capture, only a single capture of the position.
0 If you need to trigger fast capture 1 again to capture the
position, you need to reset — set bit 0.

Continuous capture, the position is continuously captured, and the position is captured
every time the fast capture signal 1 is triggered, without the reset — set bit0.

0 Fast capture 1 triggered by an external signal

Ju—

Fast capture 1 triggered by Z signal

3 - None

Fast capture 1 rising edge is invalid

Fast capture 1 rising edge is valid

Fast capture 1 falling edge is invalid

— o=

Fast capture 1 falling edge is valid

6,7 None

0 Fast capture 2 is invalid

Fast capture 2 is valid

Single capture, only a single capture of the position.
0 If you need to trigger fast capture 2 again to capture the
9 position, you need to reset — set bit 0.

Continuous capture, the position is continuously captured, and the position is captured
every time the fast capture signal 2 is triggered, without the reset — set bit0.

10 0 Fast capture 2 triggered by an external signal

—_

Fast capture 2 triggered by Z signal

11 - None

1 0 Fast capture 2 rising edge is invalid
1 Fast capture 2 rising edge is valid
13 0 Fast capture 2 falling edge is invalid
1 Fast capture 2 falling edge is valid
14,15 - None
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Capture function 0x60B900 description:

Bit Value Description
0 0 Fast capture 1 is invalid
1 Fast capture 1 is valid
| 0 Fast capture 1 or Z signal rising edge capture is not completed
1 Fast capture 1 or Z signal rising edge capture is completed
) 0 Fast capture 1 or Z signal falling edge capture is not completed
1 Fast capture 1 or Z signal falling edge capture is completed
3,4,5,6,7 None
3 0 Fast capture 2 is invalid
1 Fast capture 2 is valid
9 0 Fast capture 2 or Z signal rising edge capture is not completed
1 Fast capture 2 or Z signal rising edge capture is completed
10 0 Fast capture 2 or Z signal falling edge capture is not completed
1 Fast capture 2 or Z signal falling edge capture is completed
11,12,13,14,15 - None

(3) In addition to the above three objects, we also need to add a mapping of the digital input to transmit

the relevant signal through 0x60FD. See the figure below to set the digital input.

B kinco-Test - nev

Sysmac S

File Edit View Insert Project C

|
X
14

Multiview Explorer

‘newﬁConlrollerﬁO v
M Co rations and Setup

v i@ EtherCAT
L= Node1 : Kinco FD (E001)
v = CPU/Expansion Racks
L= CPU Rack
#1/0 Map
» @ Controller Setup
v Motion Control Setup

¥ & Axis Settings

xes Group Settings

¢ Cam Data Settings

p obe st

1. Toch probe pos1 pos value
42. Touch probe pos2 pos value
43. Error code

45. Status of Encoder's Input Slave
46. Referenca Position for csp

[Node : 1 Kinco FD(EOOT)
<Not assigned>
<Not aSSanEd) ']

Digftal inputs

28. Positive limit switch

29. Negative limit switch

30. Immediate Stop Input

32. Encoder Phase 7 Detection
33. Home switch

37. External Latch Input 1

. R

=

> Event Settings 38. External Latch Input 2

* Task Settings The combinations of MC Function Module functions and process data are changed.
When changing the combinations, please confirm that they behave as intended.

Invalid combinations may cause unexpected operations of the equipment and machines.

N\II\I\I‘IH\II\ﬁ

4 Data Trace Settings

H Filter

In the above figure, the Home switch is the home proximity input signal of the Omron controller, which
corresponds to the home signal of the drive.
External Latch Input 1 is the home proximity input signal, which corresponds to the fast capture 1 of the
servo.
Positive limit switch is a positive position limit signal, corresponding to the positive limit of the drive.
Negative limit switch is the negative position limit signal, corresponding to the negative limit of the drive.
(4) There are 10 homing methods for selection according to the actual application. Through the homing
setting interface, set the homing method. Please refer to the controller manual for detailed parameter

information.
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!File Edit View Insert Project Controller Simulation Tools Window Help
|+ a5 @

Multiview Explorer oy

‘new,Conn'oller,D v ‘
81 Configurations and Setup)
v i@ EtherCAT
L Nodet : Ki

Homing method [Proximity reverse turn/home proximity input OFF v
¥ = CPU/Expansi Home i [0 ase i

¥ Homing Method

home ¥ |

CPU Rack
2 1JO Map

(%]

Operation selection at pos
Operation selection at negal

% Data Trace Seftings

H Fiter # |

File Edit View Insert Project Controller Simulation Tools Window Help
|+ 2 @

Multiview Explorer

. S 0 - Progr 8 EtherCA > -+ 7
new Controller 0 v | | 1 e
8] Configurations and Setud

v
: Nomalend
= 1/0 Map

Start from pe
» 7 Controll home proximity

¥ Velocity/Acceleration/Deceleration

Homing velocity Homing approach velocity 16700 R
Homing Homing deceleration 700 572

Home input m: ce Home offset | L ™
A Data Trace Settings Homing holding time

Homing compensation value

Homing compensation velocity 1000 SIS
H Filter #

¥ Others

Please refer to the controller manual for the specific setting of the velocity/acceleration/deceleration of the

drive to return the home. Since the homing instruction is CSP mode instruction, the return velocity of the motor is

about 334000/65536 * 60 = 306 RPM

(5) After enabling the drive via MC Power, the execution is triggered by giving a rising edge signal to

the MC Home instruction block. The following figure is the status of the instruction to complete

homing.

Home
MC_Home

MC_AxisO00ss| Axis

Axis jmm MC_Axis000
e ! - JUU
q = — Execute Done

Busy mmnier Variable

CommandAborted s 111 orabie
Error m Enter \Variable

ErroriD mm nier Variable
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(6) The homing method in this example is to use the home proximity input OFF, that is, the motor runs at
the home return velocity after triggering the home instruction, switches to the home return velocity
after touching the rising edge of the home signal, and triggers the fast capture 1 after meeting the
falling edge of the home signal to return the home. The overall definition of DIN input of the drive is

as follows:

'K Digital 10 Functions =1=
~Digital Input

Mum  Function _8_] Simulate  Real  Polarity Internal
DIN1 |Home Signal zal .’.‘_l - .
DIN2 |Fast Capture1 2‘ _5] ® .
DIN3 |Fast Capture2 ﬁ' _xj L] *
DIN4 [P Limit + 2! ﬁ.l & .
DINS [P Limit - zzl _EJ ® .
DINg | 2' _E] @ .
DIN | ﬁi _X_I @ »
DINg | }::‘:] i‘_l D @ s

(7) Through the Controller — MC Monitor Table in the Sysmac Studio software toolbar, the running
status, current operation mode, actual position, and actual velocity of the drive can be monitored. The
final homing status of the axis can be monitored in the MC monitor table. If the homing cannot be

successfully achieved, please refer to step (3) to check whether the digital input setting is correct.

tion Tools Window Help

Multiview Explorer ~ I g vC £

] Axis Name 1 MC_Axis000(0!
‘newﬁCommllerfO V‘ o =
loming

A Configurations and Setup Jopping

= EtherC. ErrorStop
M HETER] Coordinated
L= Nodet : Kinco FD (EC ¥ Details
v = CPU/Expansion Racks Idle
- CPU Rack InPosWaiting

Homed
< 1/0 M:
gl InHome

» 3 Controller Setup VelLimit
Control Setup ¥ Dir

Posi
Nega
_ ¥ DrvStatus
2 Group Settings ServoOn
& Cam Data Settings Ry

> Event Settings MainPower :
; DriveStatus indicates the status of each input signal, such as P_OT
m Task Settings P_OT < > F 9 =

N OT set 1 for positive limit valid input, N_OT set 1 for negative limit
= valid input, HomeSw for home proximity input valid,
Home for home input valid,

4 Data Trace Settings
2oooooing

HomeSw
Home

- ImdStop
B Filter T
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