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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; The minimum synchronization period of the Kinco servo can reach 125ps.

(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 . ‘ Object Dictionary ‘ EtherCAT
°© _ State Machine
‘ SDO ‘ PDO Mapping ‘
JL <b 10
‘ Mailbox ‘ ‘ Process Data ‘ L
DL Distributed
Clock
‘ SMO ‘ SM1 ‘ ‘ SM2 SM3 ‘
PN
J1C
~
PL ‘ IN Port ‘ ‘ OUT Port ‘

Figure 1-1 EtherCAT slave model

EtherCAT uses ESI (EtherCAT Slave Information) files in XML format to fully describe the slave station
devices. The ESI file for the Kinco servo can be obtained via official website.

9 Note

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



Kinco servo EtherCAT communication manual Chapter 1 EtherCAT protocol

1.2 EtherCAT communication specification

Kinco servo communication specifications are as follow table.

Table 1-1 EtherCAT communication specification

Item Specification
Transmission standard IEEE 802.3
Transmission interface 2x 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 Communication standard
DC (Distributed Clock) DC (Distributed Clock)
Synchronous jitter Synchronous jitter
Minimum Ffgrrin(c)l(;romzatlon 12505
Data Link Reftresh time 100 axes about 100 ps
Layer Number of FMMU 8
Number of Sync Manager 8
Size of DPRAM SKB
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 CoE communication Variable PDO mapping
Layer SDO request, SDO response
Cyclic synchronous position mode (CSP)
CoE extended operating mode Cyclic synchronous velocity mode (CSV)
Cyclic synchronous torque mode (CST)
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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.

§ Kinco

3 ﬁ -
- . Slave Controller Slave Controller Slave Controller

. Downlink

! R 0 ey el SR T |- — [T e o | = Loop-
i =) == back
j < X RX {4 —— TX RX F———TX RX

i Uplink

- I Slavel ISlave i Slave n

Master o = ;'3 o = & o — =
‘ [ ) ‘ =
Servo Servo Servo

Figure 1-2 EtherCATsystem 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.
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Figure 1-3 EtherCAT system topology

The EtherCAT communication interface of the Kinco servo is shown as follows.
Table 1-2 EtherCAT communication interface

RJ45 pin definition Pin number Name Description
- 1 TD+ Data transmitting +
ﬂ['Jx- Z
X 5
Xx—a
RD+ 3 o .
Uy H 2 TD- Data transmitting -
—1e 3 RD+ Data receiving +
Hl;(» g
X 4
RD+ 3
rem H
6 RD- Data receiving -

The yellow light on the Kinco servo network port is the L/A indicator light. The L/A(Link/Activity) indicator

light shows the physical layer connection status of each port.
Table 1-3 /A indicator light

L/A indicator light status Description
Off The port is disconnected
Always on This port has a connection but no data transmission
Blink This port is connection and has data transmission
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1.4 EtherCAT 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.

Reference Clock

Slave Clock Slave Clock Slave Clock Slave Clock

! e — —
okl s & B L

I ? [I \ poar # fosr #

i i < = =

id g =

| = "; ".-

Figure 1-4 Distributed clock

When using the DC synchronous mode, the servo needs to enable the synchronous mode and set it through the

ECAN_Sync_Clock [301102]; Kinco servo supports the self-identification function of the synchronous period.

During the transition from Pre-Op to Safe-Op, the slave station will automatically update the synchronous period

set by the master station to the ECAN_Sync_Cycle [301101].

TwinCAT L8 ecat 5 X

ECAN Configuration

Task  Settings Online Add Symbals.

ECAN_Sync_Cycle

1ms

ECAN_Sync_Shift

0

Name: NC-Task 1 SAF Port: 501 B
Auto start
Object Id: | 0x05000010

[J Auto Priority Management Ontan

Priority: 4 e =0
[[ocesas & o0 Jme] T e e

Start tick (modulo). lo | nclude external symbols “
< >

PreOP -> SafeOP

ECAN_Sync
500F

Sync_TPDO_Diff

ECAN_Sync_Clock

clock sync

Enable DC Sync

The DC synchronization period of the Kinco servo can also be manually set to 125us, 250s, SO0OWs, 1ms,

2ms, 4ms and 8ms through the ECAN_Sync Cycle [301101]

Table 1-4 The synchronization period corresponding to the set value of ECAN Sync Cycle [301101]

ECAN_Sync_Cycle [301101] setting value Synchronization period
0 125us
1 250us
2 500us
3 Ims
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2ms

4ms

8ms

Note

® The self-recognition of the synchronous period has a higher priority than manual setting and will

overwrite the manually set value.

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 following table. The distributed clock is

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

Table 1-5 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 EtherCAT state 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 1-6 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 S
P * No process data communication

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

Safe-Operational

* 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 [
(IP) (PI) (IB)| (BI)
4 v
| Pre-Op ‘ ‘ Bootstrap |
'Y [)
(0I) (PS)| (SP)| (SD)
v
(OP), ‘ Safe-Op |
A
(50) (08)
A 4
Op ’

Figure 1-5 EtherCAT state machine

The meanings of each state transition in the above figure are shown in the following table.

Table 1-7 ESM state transition

Transition

Meaning

1P

» Master configures mailbox channel parameters and
starts mailbox communication

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

PI

* Stop mailbox communication

PS

» Master initializes process data mapping using mailbox
* Master configures SM channel used for process data
communication

» Master configures FMMU

« Start updating input process data (TxPDO)

6
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SP « Stop updating input process data (TxPDO)
SO « Start updating output process data (RxPDO)
(0N « Stop updating output process data (RxPDO)
OP * Stop process data communication

« Stop process data communication

SI * Stop mailbox communication

o1 « Stop process data comr_nun_ication
* 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 following

table.
Table 1-8 ESC application layer related register
Address Length (B) Description
0x0120:0x0121 2 Application layer control
0x0130:0x0131 2 Application layer status
0x0134:0x0135 2 Application layer status code

The digital tube of the Kinco servo can display the ESM status and status code.

Table 1-9  The digital tube display the ESM status

Display value Description
0x01 Init
0x02 Pre-Operational
0x03 Boot-Strap
0x04 Safe-Operational
0x08 Operational

9 Note

® When the slave ESM is in an error state, the upper 4 bits of the ESM status value are 1(for
example, 0x14, that is, ErrSafeOp), and the ESM status code indicates the specific error code.
® When a slave station responds to the ID request of the master station, the upper 4 bits of the

ESM status value are 2, and the ESM status code represents the ID value of the slave station.

Table 1-10 ESM error code

Display value Description
0x0011 The state transition request is invalid
0x0012 Unknown status request
0x0015 Incorrect email configuration
0x0016 Incorrect email configuration
0x001B The process data watchdog has exceeded the time limit
0x001D SM2 configuration error
0x001E SM3 configuration error
0x0026 Inconsistent setting
0x002C Synchronization error, SYNCO signal interrupted
0x002D The synchronization signal was not received during the SO conversion
0x0061 The ID selector conflicts with the alias in SII
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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

Application

o=

slave.

CoE

‘ Object Dictionary ‘

‘SDO|

PDO Mapping ‘

1L

l Mailbox I \ Process Data ‘

SMO | SM1 ‘ ‘ SM2 H 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.

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

TxPDO mapping
Subindex 0: Number of object
0x1A00:0x1BFF Subindex 1: The first input data object of the mapping

Subindex n: The last input data object of the mapping
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SM Channel type

0: Mailbox output, aperiodic data communication
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 (RxPDO) and input process data (TxPDO). RxPDO contains the command data updated by the

master station, and TXxPDO contains the status data updated by the slave station

Kinco
b e I 0% | RxPDO
' i | . e (Control Word, etc.)
'l
| It
i g-
: 2 TxPDO
3? I %‘ — (Status Word, etc.)
Master Figure 2-2 Process data communication o '-"-_L““
Slave

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.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)

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. Each PDO mapping can be configured with up to 32 PDOs, and
the total data length of each PDO mapping can be up to 80 byte, which can be configured as needed.
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Table 2-2 Default PDO mapping

Applicable operation mode PDO mapping PDO entry

Controlword[604000]
Operation Mode[606000]
Target Position[607A00]

Target Speed[60FF00]

Target Torque[607100]

Touch Probe Function[60B800]

CSP/CSV/CST Statusword[604100]
Operation_Mode Buff[606100]
Error Code[603F00]

TxPDO 0x1A00 Pos_Actual[606400]

Speed Real[606C00]

Actual Torque[607700]

Touch Probe Status[60B900]

Controlword[604000]
OperationMode[606000]
Target Position[607A00]
RxPDO 0x1601 Profile_Speed[608100]
Profile Acc[608300]

PP/ HM Home_Offset[607C00]

(Position mode/Homing mode) Homing_Method[609800]

Statusword[604100]
Operation_Mode Buft[606100]
TxPDO 0x1A01 Error_Code[603F00]
Pos_Actual[606400]

Speed Real[606C00]

RxPDO 0x1600

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 the PDO allocation is defined by data object 0x1C12. The input process
data uses the SM3 channel and the PDO allocation is defined by the data object 0x1C13.

Table 2-3 PDO allocation

PDO allocation
- PDO mapping index
SM Index:Subindex
SM2 0x1C12:01 0x1600 ~ 0x1601
SM3 0x1C13:01 0x1A00 ~ 0x1A01

After configuring process data communication in KincoServoPro PC software, click Config—Operation mode

—FEtherCAT, and you can see the configured PDO:

TPDO1  TPDOZ TPDO3 TPDO4 TPDOS TPDOG TPDO7  TPDOS RPDO1 RPDOZ RPDO3 RPDO4 RPDOS RPDO6  RPDOT
Index Name Current value Mapping object Mapping object value  Mapping Unit Index Name Current value Mapping object Mapping object value  Mapping Unit
1A0000 Group_TX1P. 7 5 = 5 160000 Group_RX1_P.. 3
1A0001 TX1_PDO1 60640020 Pos_Actual 32 C nc 160001 RX1_PDO1 607A0020 Target_Position 0 inc
1A0002 TX1_PDO2 ©0410010 Statusword 5231 H 160002 RX1_PDO2 60400010 Controlword 6 H
1A0003 TX1_PDO3 603F0010 Error_Code 0 160003 RX1_PDO3 60880010 Touch_Probe_Function ] H
140004 TX1_PDO4 60610008 Operation_Mode_Buff 8 G 160004 RX1_PDO4 0
1A0005 TX1_PDO5 60890010 Touch_Probe_Status 0 H 160005 RX1_PDOS ]
1A0006 TX1_PDO6 H0BAD020 Touch_Probe_Rising1 0 160006 RX1_PDO6& 0
1A0007 TX1_PDO7 60FD0020 Digital_Inputs 180000 H 160007 RX1_PDQ7
1A0008 TX1_PDO8 0 = L - 160008 RX1_PDOS 0

10
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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 SM0O
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

The following figure 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
EtherCAT Node
Jz
EtherCAT Protocol
N
J.C
CoE Protocol

i 1
: DS402 Profile |
! 1
i | Drive Control State Machine i
| I
‘ i
i Modes of Operation i
! 1
| |
|
i !

==

N /\7

Figure 2-4 CoE servo drive structure

2.4.1 Device control state machine

The DS 402 guild regulation defines the device control state machine of the servo drive. 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].

11
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Start
0

Not ready to
switch on
I
Switch on
disabled
T,

Operation
enabled

active

‘ Quick stop

-

3 Fault reaction
active

Power-off or reset

Figure 2-5 Device control state machine

Table 2-4 Device control state machine status

The bit of the statusword [604100]

Status Description Bit6 | Bit5 | Bit3 | Bit2 | Bitl | Bit0
Not ready to switch on The control power is on, but initialization is not 0 « 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
Operation enabled ) 0 1 0 1 1 1
the 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
Fault reaction ) 0 x 1 1 1 1
the error setting, the motor has torque
Fault Error status, the motor has no torque 0 x 1 0 0 0
Table 2-5 Device control state machine conversion description
Conversion Descrintion The bit of the controlword [604000]
P Bit7 | Bit3 | Bi2 | 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 0
7 Get an quickly stop or power cut command from the 0 x X 0 x
master 0 x 0 1 X
8 Get the power cut command from the master 0 x 1 0
9 Get an quickly stop or power cut command from the 0 o « 0 o
master
. 0 X 0 X
10 Get the quickly stop command from the master 0 - 0 1 -
1 After the quickly stop function is executed, the 0 « 0 1 y
power off command is obtained from the master
12 Fault 1] X X 0 X

12
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13 Automatic transfer

14 Get the error reset command from the master

15 Not recommended Rising X X x x
edge

16 Automatic transition after power-on or reset 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 Operation_mode
[606000], and the servo uses Operation_mode_ Buff [606100] to represent the actual operating mode.

The periodic synchronous operation mode uses Bit12 of the Statusword [604100]

Table 2-6 Statusword Bit12 definition in the periodic synchronous operation mode

Bit Value Description

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

1 * CST: Ignore target torque

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

Cyclic synchronous position mode(CSP):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

y . . — Motor
Control Control Control

¥

Sensor

Actual Torque 6077h

Actual Velocity 606Ch

Actual Position 6063h

Figure 2-6 Cyclic synchronous position mode

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 I/‘/

Sensor

_Actual Torque 6077h

Actual Velocity 606Ch

Actual Position 6063h

Figure 2-7 Cyclic synchronous velocity mode
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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 | Motor
Limitation ‘ Control

SEnSLD

Actual Torque 6077h

Actual Velocity 606Ch

Actual Position 6063h

Figure 2-8 Cyclic synchronous torque mode
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Chapter 3 Application cases

3.1 Communication parameter setting

1. Slave station alias setting

The Kinco servo supports the setting of slave station alias. The alias mechanism can ignore the unconnected
slave stations in EtherCAT communication without affecting the normal communication of other stations. It also
allows the connection sequence and configuration sequence of slave stations to be inconsistent as long as the aliases

are set correctly. The setting can be done through the device Node ID [100B00].

B All Param [0] X

Node_ID Q
Index Description Preset value'™ Current value'™ Max Min  Units  Effect mode
100B00 MNode_ID 1] DEC 127 0 Save 8 Reboot

When the device Node ID [100B00] is 0, the PLC/ controller is allowed to configure aliases.
When the device Node ID [100B00] is non-0 (must be greater than 0), only the alias configured by the servo
can be used, and aliases configured by the PLC/ controller are not allowed.

2. Default communication parameter

In order to enable the Kinco servo to be connected to the EtherCAT fieldbus network more accurately and

conveniently, the following factory default settings have been made for the relevant parameters.

a. The digital input (DI) is not configured with any functions by default to prevent conflicts between certain

functions (such as controlword) and EtherCAT control;

[@ 10 Config [0] X

Physical DIO DIO Monitor DIO Settings

Digital Input (D1}

PIN number Function T:::;I Si’?::::o" Polarity Valid input
DIN1 - § High

DIN2 - § High

DIN3 = § High

DiNg - 1 Low ®
DING = t low

DING - § High

DINT = { High

b. Keba [23400D] is set to 1 by default. The function of this parameter is shown in Table 3-1. The default
Operation_mode [606000] is 8 (CSP mode), the ECAN_Sync _Clock [301102] is 1, enabling DC synchronization;
the ECAN_Sync_Cycle [301101] is 3, 1ms; the Abort_Connection_Mode [600700] is 1, enabling communication

error reporting.
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Parameter menitoring

Index Description Current value Units
234000 Keba
606000 Operation_Mode 8

301102 ECAN_Sync_Clock
301101  ECAN_Sync_Cycle 3

600700  Abort_Connection_Mode

Table 3-1 Keba parameter 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 Buftf [606100]

3.2 Kinco AX500 controller application

When AXS500 controller communicates with a single drive, directly use the network cable to connect the
EtherCAT interface of the controller and the IN interface of the servo drive; when the controller connects with

multiple drives, connect the OUT interface of the previous drive to the IN interface of the next drive.

EREBEEEEE - WD 1

Figure 3-1 Kinco AX500 controller connecting drives
1. Create a new CODESYS project
(1) Start CODESYS —“New Project”

® CODESYS
File Edit View Project Build Online Debug Tools Window Help

Y

Bl

Devices -~ 8 x| [ StartPage x|
= @ CODESYS V3.5 SPi8

Basic operations

2] New Project...
[& Open Project...

[ open Project from PLC...

Recent projects
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(2) The following options are available in "New Project™:
a. Select "Standard project".
b. Fill in the project name, such as "Test 1".

c. Select the location to save the project.

d. Select the controller - AX500.

S wETE =
28I(0): HHR(D):
3 Libraries ; :
3 Projects [ o =]
Empty project  HMI praject Standard
POl | projectw...

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

R ‘Testl |
B L:

[c:\eersia 1775 Documents |

BRE B

€. Select a programming language, such as Structured Text (ST).

Standard Project X
You are about to create a new standard project. This wizard will create the following
[ :‘i | objects within this project:

- One programmable device as specifiad below

- A program PLC_PRG in the language specified below

- A cydlic task which calls PLC_PRG

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

Device AX500 (Kinco Automation(Shanghai) Co., Ltd.) -

PLC_PRGin | Structured Text (ST) b

Cancel

f. 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.

(2) Click "Install... ".

® Project! project - CODESYS

File Edit View Project Build Online Dehug Window _ Help

e d R - -] % ¢4 %4 @ CODESYSInstaller...
Library Repository...
Devices ~ 5 x [[3 Device Repository...
= O Aroject! N & Style Repository.
- (1 [Device (AX500) ]
= 8 PiC Loge W LicenseRepository.
<O Application “ OPC UA Information Model Repository..
) Library Manager MW License Manager...
8] Pic_pre RG) Device License Reader...

= (@ Task Configuration

© EtherCAT Task A Customize...
= & MainTask Options...
&) picpre Import and Export Options..

(@ vocaBus (LocalBus Adapter)

Scriptin »
(@ Modbus_TCP_Slave (Modbus TCP Stave) v
@ Ethercat A (EthercaT_8) Edge Gateway »
"3 SoftMotion General Axis Pool Miscellaneous N
& Device Repository X
Locton: [Syetas Hepaston ~| | EditLocations...

(C:\ProgramDiata\CODESYS|Devices)

Installed Device Descriptions

Vendor

\smng for a full text search <Al vendors>

il Install...

Narme Vendor  Version  Description
#- () Miscellaneous

- [ Fieldbuses

- Bl HMI devices

# [l rics
Mgt
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(3) Find the XML file for the drive and install it. The installation is completed as shown below.
@ oeERE X

UL System Repository ) ~ PRiEfu R (E).
(C:\ProgramData\CODESYS\Devices)

FHEAREEEENV)
EEEt e | BB | czatEmE> v FHE (D).
ER ez = " A C)]
+- [ KEBA E4E).

-: 3 Kinco Electric (Shenzhen) Ltd.

= - Kinco Servos

-NimnW Kinco Electric (Shenzhen) Ltd. Revision=1

+- 1 Kollmorgen

+-[_ Panasonic Corporation, Applianc...

£ >

= ¥ C:\codesys_pack_proj\Kinco FD'Winco FD_RX.xml
® 57D O RODHUEG ETFHE )

3. Add servo slave

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

: "
Device... ". ® Project!.project - CODESYS
File Edit View Project Build Online Debug Tools Window Help
2 @ L LR Bl K}
Devices b
= ) Projects % Cut .
= [ Device (Axs00) Copy
= 8 rLc Logic :
= ) Application p
0 Lbrary Mansger | X< Delete
E] PLC_PRG (PRG) Refactoring »

= (@ Task Configuration
& EthercaT_Task | @ Properties.

= & MainTask
BIPCARE | add Folder.
_’J LocalBus (LocalBus Adapter) 2

7 Modbus_TCP_Slave (Modbus | : =
1 [ EthercaT_a Ethercat A ingert Davice...
SaftMotion General Axs Pool S o Devic. ), 0 warning(s)

Disable Device
(2) Find the servo drive and double-click to add the slave.

[ Add Device

Name ‘Iﬂnc\:_FD_Rx
Action

@ Append device () Insert device g - (O Update device
String for a full text search | vendor | <all vendors>
MName Vendor

= [_3 Kinco Blectric (Shenzhen) Ltd.
=4 Kinco Servos
e
+- [ Kolmorgen
* [ Panasonic Corporation, Appliances C...

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

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

® Project! project® - CODESYS

File Edit View Project Build Online Debug Tools Window Help
Hhed & - MRUEBEIN a8
Devices - B X 1] Device x
= ) Project! jj c
= [ Devics (axs00) - Mg
= B PLC Logic B Copy
= ) Application Paste
0 Lxary Mansger X Delete
8 rc_pra pr)
— Refacte 3
1 Tk ot actoring
& EtherCaT Task A [ Properties..
= & ManTask i
& pic_pre ;
J LocalBus (LocalB ter) 2 Add Folder...
@ Modbus_TCP_Slave (Mocbus TP iy Insert Device..
= (3 EtherCAT_A (EtherCAT A Disable Device
1 [#=* sinco_F_Rx D Deive_R) Update Device...
3 “SaftMoton General As Podl [ Edt Object
Edit Object With...
Edit 10 mapping
Import mappings from CSV.
Export mappings to CSV..
2 2 [ Addsonmotion Gtz adis |
Add SoftMotionLight Ciad02 Axis

4. Connect the controller

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

= E PLC Logic

=€} Application

; (i) Library Manager
PLC_PRG (PRG)

={# Task Configuration

[ etercaT A |49 axs

[ kinco FD_RX [ff] Device x

Communication Settings

2 | Sean Network lGateway + | Device ~

Applications

Backup and Restore

Files
& EtherCAT Task A ® 2 ®
Gateway
=& MainTask Log
H 8] pLc_PRG v]  [Axs00 active) V]
[ LocalBus (LocalBus Adapter) PLC Settings 1P-Address: Device Name:
[ Modbus_TCP_Slave (Modbus TCP Siave) localhost AX500
=@ EthercaT_a (EthercaT_a) EL i Port Device Address:
© = Hien Kinco FD_RX (FD Drive_RX) 1217 0064
W& axis (5M_Drive_GenericDsp402) LIECEENT o
"3 SoftMotion General Axis Pool 170D 0082
Access Rights
Target Type:
SymbalRights 4102
TargetVendor:
Licensed Software Metrics Kince Electric (Shenzhen) Ltd,
IEC Objects oo Yomon:
: " " " n
(2) Click on "Scan Network", select "AX500", and then OK.
Select Device X
Select the Network Path to the Controller
= -ﬂ; Gateway-1 Device Name: T
2| 0 |axs00 oos4] | Ax500 -
. Wink
Device Address:
0064
Block driver:
UDP
Humber of channels:
i
Target ID:
170D Q0B2
Target Name:
Kinco ARM 64Hinux SM
v
[[] Hide nen-matching devices, filter by Target ID 3 l! | Cancel

Note

® Make sure that the IP of the controller is in the same network segment as the IP

computer's network card.

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

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

Devices . 3 x @ Eethercara i) pevice x
= P Progectt -
= [ pewee (Axs00) I Communication Settings ScanNetwork _ Gateway + Devie -
= Bl PcLoge =
r
=0 i pplications
Library Manage
M ooy Mansger Backup and Restore
8 Pic_prc prS)
= (@ Task Configuraton e -
= — .
a B AT Tosk A Gateway . .
= & ManTask Log B
&) Pc_rre atevay-1] AX500 (active)
PLC Settinge IP-Address: Device Name:
TCP Slave) Iocalhost AXS00
{ PLC Shell
o i Port: Device Address:
Softonon General Aus ool | & Cut 1217 o064
% Copy
X Delete
Refactoring »
& Properties..

Targetversian:
351830

o AddFolder
Add Device.
Insert Device
Disable Device
Update Device...
' Edit Object
Edit Object With...
£dit 10 mapping
Import mappings from CSV

Export mappings to CSV...

b. Click "Scan Device", select the scanned device, click "Copy to project", the slave will be added to the device tree.

Scan Devices o X

Scanned Devices

Device name Devicetype __ Alias Address

[ Kinco FD KX |FD Drive R O ]

snew airrerences to

[ [ e

Copy to project

Assien Address

Close

Note

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

5. Set EtherCAT communication parameter

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

synchronization cycle, the following figure is 1ms.

v # X|| [ EthercAT A % (8 ais (W fnco FORX | Deviee
Projecti =
—
Eﬁ é?,i(e (Ax500) General [ Autocenfig master/slaves Ethercnt“-
= PLC Logic

=} application
m Library Manager
-] pLc_PRG (PRG)
= @ Task Configuration
2 FtherCAT Task_a
=% MairTask
- PLC_PRG
m LocalBus (LocalBus Adapter)

(] Modbus TCP_Slave (Modbus TCP Slave)
=1 [ EthercAT _a (EthercaT_a)
=W Kinco_FD_RX (FD Drive_RX)

B axis (SM_Drive_GenericDSP402)
3 SoftMotion General Axis Pool

Sync Unit Assignment

EtherCAT Parameters

EtherCAT I/O Mapping

EtherCAT NIC Settings

Destination address (MAC) |FF-FF-FF-FF-FFFF

Broadcast [ ] Redundancy

Select...

Overview

Source address (MAC) 00-00-00-00-00-00
Log

Network name |Eﬂ'|erCAT_A

() Select netwark by MAC

4 Distributed Clock

EtherCAT IEC Objects ‘[ Cyde time 1000 = pe ]
ne offset 30 H %
Status ¥ &
Ds\fn:windowmumturing
Information Sync window 1 Z] ws
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(2) Double-click "Kinco FD RX (FD Drive RX) " — "General" to enable "Expert settings".

= 0 X || ([ EtherCATA  8& axc v Kinco_FD_RX X | (1] Device |

Project] -

] Device (axs00) General Address Additional Eth AT
=) PLC Logic Autolncaddress o S| Expert settings ercAT.
N s Expert Process Data =

Application EtherCAT address 1001 3 [ optional
- Library Manager o .
PLC_PRG (PRG) 4 Distributed Clock
= {8 Task Configuration Starti
p Parameters
H @ EtherCAT Task A | Select DC DC-Synchronous
=8 MairTask Eng Enable Syne unit cydle (us)
; m | E] PLC;PRG EtherCAT P; 1 Ry
H LecalBus {LocalBus Adapter] ert ‘arameters
i “ pier) Enable Sync 0
i [l Modbus_TCP_Slave (Modbus TCP Slave) 1 . . .
= EtherCAT A (EthercaT_a) EtherCAT /O Mapping ® Syncuniteyde [y 1 ~ 1000 = Cycle time (s}
b Kincn o, 0 . [ES ift i
. User-defined o = Shift time (ps)
H axis (SM_Drive_GenericDSP402) BHSEREIEC Oh e
" SoftMotion General Axis Pool e Syncl
atus
[ Enable Sync t
Information Sync unit cycle X1 (1000 : Cycle time (s}
User-defined o = shift time (ps)

(3) Configure PDO

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

b. If the default PDO does not meet your needs, you can add or delete it in the "Expert Process Data" screen.

[ peviee ] Ethercat

Viima Kinco_FD_RX X |

[ Device | EthercaT A W Kinco_FD_RX x|
General Select the Outputs Select the Inputs
1 Name Type Index Type Index
Expert Process Data 7 16#1600 RxPDO
Target Fosition DINT 162607A:00 Actualposition DINT  1626064:00
Process Data
Control Word UINT 1626040:00 Status word UINT  1626041:00
P Touch probe function UINT 16%60B6:00 Error Code UINT  162603F:00
[] 16#1601 RxPDO (excluded by 16#1 modeof operationdisplay SINT 1626061:00
Log TargetPosition DINT Touch probe status UINT  1626083:00
! Control Word UINT Touch probeRisingt DINT  16#60BA:00
EtherCAT Parameters Operation mode SINT Digital Inputs UDINT  16260FD:00
1 Profile_Acce UDINT [] 16#1A01 TXPDO (excluded by 1
EtherCAT 1/0 Mapping Profile_Dece UDINT Actual position DINT
1 Touch probe function UINT Status word UINT
EtherCAT [EC Objects ] 16#1602 RxPDO (excluded by 1681 modeof operation display SINT
I Frofilevelocity DINT Actual Velocity DINT
e Targe DINT Input status UINT
Lo Error status UINT
Error status2 UINT

General

ok add [ Edit ¥ Delete

| Sync Manager

Expert Process Data

Process Data

Startup Parameters

Log

EtherCAT Parameters

EtherCAT If0 Mapping
| EtherCAT IEC Objects

Status

Information

(4) Set startup parameter

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

8.0

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

21

S Size Type BROILEE
(1] 128 Mailbox Out Index Size Mame Flags M
1 128 Mailbox In |m 8.0 RxPD0 Z
2 8 Outputs 1651501 17.0 RxPDO
3 15 Tnputs 1651502 8.0 RxPDO
1651400 19.0 TXPDO 3
1651401 17.0 TXPDO
PDO Assignment (16#1C12) I d Insert [ Edit 3 Delete  Movelp # Move Down l
v 1651600 PDO Content (1651600
[] 161601 {excluded by 16#1600) e Tinge] BRE | Flborn o=
ikt By 16 ) [Tezeo7Ai00 %0 0.0 TargetPosition BINT
1626040:00 20 4.0 Control Word UINT
1626088:00 20 6.0 Touch probe function UINT
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Device

[ EthercaT_A

General
Expert Process Data

Process Data

Log

EtherCAT Parameters

EtherCAT /O Mapping

EtherCAT IEC Objects

Status

Information

6. Set CiA402 axis parameter

Startup Parameters

"imo Kinco_FD_RX x
l 4k Add lEmt X Delete & Movelp & MoveDown
Line  Index:Subindex Name Value BitLength  AbortonEror  Jump to Line on Er
16#3011: 16201 Group_CAN.ECAN_Sync_Cyde 0 8 O 4}
2 16#3011:16%02 Group_CAN.ECAN_Sync_Clock 1 8 O [d]
3 16#6007:16%00 Abort_connection_option_code 1 16 O [ 4]
4 16#2340:16%0D  Group_SpeciaF.Keba i 8 B ]
15 16#2010:16%03  Group_DIO.Din1 Function 0 i m} O
6 16#2010:16404 Group_DI0.Din2_Function 0 16 O 4]
7 16#2010:16%05 Group_DI0.Din3_Function 0 16 O [ 4]
8  16#6060:16%00 Modes_of_operation 8 8 O O
Select Item from Object Directory
Index:Subindex Name Flags  Type
16#1006:16200  ECAN_Sync_Period RW LDINT
16#1008:16500  ID_Com R USINT
162100C:16200  Guard_tme W umnT
- 16¥1000:16%00  Life_time_factor AW USINT

[ Byte array

+16#1010:16500  Store_parameters.Highest_sub_index_supported

- 16#1011:16400  Restore_default parameters.Highest_sub_index_supported

. 16#1600:16500  RPDOD1_mapping Highest_sub_index_supported

# 1621601:16200  RPDOD2_mapping.Highest_sub_index_supported

- 16#1602:16300  RPDO03_mapping Highest_sub_index_supported

- 16#1603:6400  RPDOD4_mapping Highest_sub_index_supported

*# 162160416500  RPDODS_mapping Hihest_sub_index_supported

* 1621605:16300  RPDODS_mapping Highest_sub_index_supported

* 1621606116200  RPDO07_mapping.Highest_sub_index_supported

*- 16#1607:16400  RPDODB_mapping.Highest_sub_index_supported

*- 16#1A00:16#00  TPDOO1 mapping.Highest_sub_index_stpported A

< >
Name
Index: 16% o Bit length |8 ol
Sublndex: 16% [0 2| valee o B P

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

v ® x| [ seecara  [[f] scaTere  [fes onenFoRx ([ Devee &9 aes x
testl = =
- ) SoftMotionE2 ;i R PLBIERRY
T Device (axs00) a2 ER [ Invert direction
-l i Chiy inrements <= motor urs
= Application
m s [OF:7:3 motor turns <=> gear output turns
H B
i gear output turns <= units in application
H FCAT PR (FRE) SM_Drive_ETC_GenericDSP402: 55
i [E] PLC_PRG (PRG) #
- rEme SM_Drive_ETC_GenericDsPéziyo | PR
=g EtherCAT Task_A £ Bahaedd
@] EcaT PRG ;séonve,mjenencn5P402:1Ec i
=& ManTask o B #a
8] pLc_PRG e | status word (in.wStatusWord) UINT
[ LocalBus (LocalBus Adapter) e actual position (diActPosition) 'DINT'
H=) = velocity (diActvelogty) "
[ Modbus TCP_Siave (Modhus TCP Slave) adiel gty @ity
2t m SR S actual torque (wActTorque) il
erCAT A (PhelCAT.A) Modes of operation disglay (OP) ‘wIB1ZCSINT
= 2 Kingo FD_Rx (FD Drive) digital inputs {in.dwDigitalnputs) '%DS  'UDINT'
f HgP axis (SM_Drive_GenericDSP402) ] | Touch Probe Status GIW7 UINT'
" SoftMation General Axis Pool Touch Probe 1rising edge 16#60BA: 16700 '%ID4 DINT'

(2) Set the axis name. Set in "SM_Drive ETC GenericDSP402:IEC Objects", the

name in the MC instruction.

name of the object is the axis

[ Ethercat_a

>~ X
Project1 =
[ Device (ax500)
=B PLC Logic

=} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
g8 EtherCAT_Task_A
=-g8 MainTask
: & pLC_PRG
Eﬁ LocalBus (LocalBus Adapter)
m Modbus_TCP_Slave (Modbus TCP Slave)
=[] EthercAT_A (EtherCAT_4)
= Km0 Kinco FD_RX {FD Drive_RX)
: {-uy axis (SM_Drive_GenericDSP402) I
"% SoftMation General Axis Pool

([ Device 89 axis x

| SM_Drive_ETC_GenericDSP402: IjO

General

'+Add," & Edit... 7 Delete "= Go to Variable

Variable

Scaling/Mapping

Commissioning

SM_Drive ETC_GenericDSP402:
Parameters

Mapping

—
SM_Drive_ETC_GenericDSP402:
IEC Objects
Status

Information
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Type
AXIS_REF_ETC_DS402_C5

Mapping
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7. Write PLC program
(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.

rogecti -
opua— I(,“,.. o Add.. A Edi, ¢ Delete_ "\ Go
= Bl Pic Log Variable Mapping  Type:
(O appleation ] | sbeaazpes :
I ou ? o »  AGSREF ETCPS02.CS
) orary Manager E
[8) c_rra pra) R Copy
= 8 Tusk Confiprotion Paste
& etercar_Tek A X Delete
= & vantest
i~ Refactoring f
i L 3 Propenties...
(@) Locaius Localbus Adapter) [=)
) Mot _TCP_Siave (Modhus TCP Slave) m——ee—
B e e e [ ] O3 [
= bt finco_FD,RX (FD Do R 3 Add Folder.. © Application...
NP 20s (M Dre Genencospanz) [ (5 Edit Object @ ais Group..
SofMaton General Awis Poal Edit Object With... Cam table.
2 i &
©f Login & CNCprogram.
1 Manager
B Data Sousces Mansger.
o2 DUT.
B Extemsl File
@ Global Variable List...
i Global Vaiable List tasklocal.
& image Pool
< interface..
@ Nebwork Varible List (Receiver)..
@ Network Variabie List (Sender)...
&) PO for Implkcit Checks.
A Recipe Manager..
@  Redundancy Configuration..
Project1 =] T
[ Device (axso0) II Ceocral e F R AL
=80 pcLogc 1 Variable
| =1 Application Add POU x
() Library Manager
PLC_PRG (FRG)
= {E8 Task Configuration Create a new POU (Program Organization Unit)
& EtherCAT Task A
= 2 MairTask
&) rLc_PRG
[ Localbus (LocalBus Adapter) [ECAT_PRa] j
(@ Modbus_TCP_Slave (Modbus TCP Slave)
= ([ EthercaT_A [EthercaT_A) Type
© = Himt Kinco_FD_RYX (FD Drive_RX) @® Program
H# axis (SM_Drive_GenericDSP402) ) Function block
'3 SoftMotion General Axis Pool
Extends
Implements

Access specifier

Method implementation language
Structured Text (ST)

() Function

Returntype

Implementation language

Add ][ concel |

(b)

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

- 3 X 3] Ethercat A 3 Device o axis [5] ECAT_PRG X
Project! -l 1| PROGRAM ECAT_PRG
[ Device (Axs00) i VAR
= B PCloge END_VAR
= €3 Application §
M) Lorary Manager
(5] EcaT_rrG (PRG)

|B] PLC_PRG (PRG)

|
& Cut
&) pc_prG Ry Copy
{ LocaBus (LocalBus Adapter) L Paste

) Modbus_TCP_Siave (Modus TP Slave) | % Delete
= [ EtherCAT_A (EtherCAT_A)
= B3 Kinco_FD_RX (FD Drive_RX)
NP s (SM_Drive_GenericDSP402) Refactoring ’
3 SoftMotion General Axis Pool

Browse »

3 Properties..
.| Add Object

Add Folder

@] Program Call... I

Edit Object
Edit Object With...

L‘i

(a)
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| @am= X
pex s
@ EFRR
E1d - ER =2 sE
oy
=
—
MgiamEs)
= | RSB FHBTEREEAN
5 Lk ] p:¢-[C)
@ rddtbran. wE

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

~ & X| 5] eCcAT_PRG x| (] EthercAT A |[[] Device |8 axis
1 PROGRAM ECAT_PRG

Frojecti 50
[ Device (axs00) 2 VAR
= 8l pLC Logic ¥ END_VAR
- =¥ Application 7
m Library Manager .
2] EcaT_PRG (PRG) Claim area

~[5] rLc_Pré (PRE)
= @ Task Configuration
=% EtherCAT Task_A
"] ECAT_PRG
=8 MainTask = 1l
: 45 pLC_PRG
m LocalBus (LocalBus Adapter)
H m Modbus_TCP_Slave (Modbus TCP Slave)
=-[{] EtherCAT_A (EtherCAT_A) .
. 2K Kinco_FD_RYX (FD Drive_RX) Prog ramming area
B axis (SM_Drive_GenericDSP40Z)
"% SoftMotion General Axis Pool

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

Instruction Role
MC_Power Servo enable operation
MC Jog Servo point operation
MC_MoveVelocity Servo operates at the specified speed.
MC_MoveRelative Servo relative displacement
MC_MoveAdditive The relative displacement of the superimposed servo target
MC_MoveAbsolute Clear the servo alarm
MC Halt Servo stop running
MC_Stop Servo stop running and lock
MC Home Servo homing command
MC_SetPosition Set position offset
MC_SetControllerMode Set servo control mode
MC_SetTorque Set servo torque
MC_ReadStatus Read servo axis status
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wE > 3 x|
=3 testi =
= [ Device [EEEAT] (AX500)
- B rcEE
= £ Application (ET1
) EEs

ECAT_PRG (PRG)
PLC_PRG (PRG)
= @ ammE
= £33 EtherCAT Task_A
& ECAT PRG
=358 MainTask
& pLc_PRG
* [ LocalBus (LocalBus Adapter)
(] Modbus_TCP_Siave (Modbus TCP Slave)
= 5[] EtherCAT_A (EtherCAT_A)
= 3Kimn Kinco_FD_RX (FD Drive)
HgP axis (SM_Drive_GenericDSP402)
"3 SoftMotion General Axis Pool

3.3 TwinCAT3 application

3.3.1 Direct servo control with TwinCAT
1. Create TwinCAT project

[5] ECAT_PRG x|8é axis
Device Application.ECAT_PRG

K Kinco_FD_RX

[@ oevie | (@ Evercara

= ESi) &
F @ Power MC_Power
# Enable B00L
@ Regulateron BOOL TRUE
# & MoveVelodty MC_Mavevelodity
# BxecuteMove B00L
@ Targetvel LREAL 200
B i[o Power(
2 Axis:= axis,
3 EnablefENEL:= Enable EENE,
bRegulatoron RENE

RegulaterCnEENEN,
EbDriveStart RENEN E
Status=> ,
bRequlatorRealstate=> ,
bDriveStartRealState=>
Busy=> ,

Error=> ,

ErrorID=> ):
MoveVelocity(
Axis:= axis,
ExecuteENEl:= ExscuteMoveEENE,
Velocity[ 200 |:= TargetVell 200 |,
L Acceleration 80 =
17 Deceleration %}
18 Jer_—®_:= 50,
15 Direction:= ,
2 BufferMode:= ,
InVelocity=> ,
Busy=> ,
Aetive=> ,

CommandAborted=> ,
25 Error=> ,
ErrorID=> ) ;[EETURM]

(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 figure.

{@ start Page - TexasShell

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

[8-a-ow

* | Build 4024.55 (Default) = _

Solution Explorer

b Recent Sort by: [Default

4 Installed

b TwinCAT Measurement

e

TwinCAT PLC
TeXasShell Solution

Not finding what you are looking for?
Open Visual Studio Installer

w2 [r]

i TwinCAT XAE Project (XML format)

TwinCAT 3

Open
Open Project/ Solution

New project

j nCAT Py

(a)

Seorch oD

TWinCAT Projects  TYPe: TwinCAT Projects

TwinCAT XAE System Manager

Configuration

Location: [CAUsers\RD0051\D ocuments\TcXaeShell <] | Browse.

Solution name:  TwinCAT Project2

Create directory for solution

[] Add to Source Control

3

(b)
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[@ TwinCAT Project2 - TcXaeShell
Fle Edit View Project Buld Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help

[B~-0-2 | | 9 = & <[ Release - |TwincAT RT (x64) - b Attach.. -
| Build 402455 (Loaded ~| _ ! g

& | TwinCAT Project2 - <local= 3

Solution Explorer
@i - d| g
Search Solution Explorer (Ctrl+;) p-
R Solution TwinCAT Praject2’ (1 project)
4 ol TwinCAT Project?
b @l SYSTEM
=

B c++

VISION

& anaLyTIcS
b & o

(c)
2. Install Ethernet real time drive
(1)  TwinCAT can do NC control of servo directly without PLC, you need to install Ethernet real time driver

before doing NC control.

@ TwinCAT Project2 - TcXaeShell
Fle Edit View Project Bulld Debug][TwinCAT | TwinSAFE PLC Team Scope Tools Window Help
V-a-2 w0 Windows ’

Build 4024.55 (Loaded ~ | - g 2 & Activate Configuration

_ B Restart TwinCAT System
Solution Explorer

[B3] Restart TwinCAT (Config Mode)

G- o-2|F
E 2 Reload Devices
& Solution TwinCAT Project2’ (1 project) @ Toggle Free Run State
4 gl TwinCAT Project2 =
> dl svstem [®)] show Oniine Data
= moTioN ?. Show Sub ltems
[ LTe $& Hide Disabled Items
8 SAFETY -
Eii & Software Protection...
VISION #% Access Bus Coupler/IP Link Register...
il AnaLyTics Update Firmware/EEPROM ’
> = - -
& 2 [Show Realtime Ethernet Compatible Devices. I
File Handling »
Selected Item »

EtherCAT Devices b
@ TeProjectCompare
Multiuser Explorer
Target Browser
AutomationML
Bode Plot

Filter Designer

About TwinCAT

(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:

b4

~ Ethemet Adapters & Update List

: If? Installed and ready to use devices(realtime capable)

E| |nstalled and ready to use devices|for demo use only]
I? 121 #7F3 - Realtek PCle GbE Family Controller
TE TEviEE

i+ I Incompatible devices
“ [P 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.
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3. Scan for slave

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

&) Solution TwinCAT Project2’ (1 project)
4 gl TwinCAT Project2
b il SYSTEM
& moTioN
H ric
i SAFETY
[ ce+
@ vision
il anawvmics
1(+ &8 10}

"% Devices

Y . 0 Add New item.. Ins
27 Mappings ;
0 Add Existing Item... Shift+Alt+A

Add New Folder...

(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"

TcXaeShel o

HIMT: Mot all types of devices can be found automatically

cancel
(a)
| ew |
I B Device 2 (EtherCaT) [k (Realek PCle GBE Family Controller]] I | ok I
Cancel
Select &l
Unszelect Al
(b)
TcXaeShe
o Scan for boxes
Yes Mo
(c)
Aippend linked axis to: I © ML - Configuration ok I

{_) CNC - 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 - da} e w-

If this blue gear does not appear, it will not be able to read and write SDO normally. The scanning result is shown
below.
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{8 TwinCAT Project? - TcXacShel
XHF REE WAV WEP)  SEE)

BHOD) TwinCAT  TwinSAFE  PLC  EIAIM)

Scope TR HOW EEH)

|8 -a-2 WX E | Release  ~ TwinCAT RT (x64) - b Kbl - | B license RerREme B
Build 402455 (Loaded - - & E1|[B]2 . @ |[®] 7. & | TwinCAT Project? -/ <local~ - | | | | Al
—
RASREREER AR TwinCAT Project2 + X
-l o-a -
@&-[o-5| "'E General EtherCAT DC  ProcessData Ple  Startup COE - Online Online
o-
5] S TwinCAT Project2(1 MEE) (O Auto Update Sle Update (] show Offine Data
4 L] TwinCAT Projectz
b @l sysTEM Advanced
=]
“ @ woron Al o St onlingsflea Module OD (A Porty 0
4 [ NC-Task 1 SAF _—
NC-Task 1 SVB
,B'i o= Index Name Flags Value Unit
Image
7 Tables Device MRO 0300020192 (131474)
Objects Ergpf register MRO 020 (32)
4 e Axes fe_defined_error field Highes... »5<
b ads 1) SFTFINCIRERE ECAN_Sync Period RW 0x000002E8 (1000)
PLC Manufacturer_device_name RO FD425-EA
4| SAFETY Product Version RO V4001
% oHe Software_Version RO FRSE2024062701
VISION
- ID_Com RW 000 ©)
i anauyrics Guard th RW 0x03EB (1000)
< @wo uard time x
4" Daviess Life time_factor RW 0x03 (3)
4 % Device 2 (EtherCAT) Store_parametersHighest sub... »2< Bl BENCiax TS
3 tmage Name. Online Type Sze  =Add. In/Out User. Linkedto
>
o Image-Info # Actual position X 0 DINT 40 710 Inpt O nDataln . In . Inputs
2 SyncUnit:
) I""i il Ftatusword X 0 UINT 20 750 Inptt 0O nStatel, nState2
nputs
b o # Error Code 0 UINT 20 770 Input O
AR 1 mode of oper. 0 SINT 10 790 Input O
# Touch probe s.. X 0 VINT 20 80.0 Input 0 nState5, nState6
4 S Tiappige RO EER S # Touch probe R.. X 0 DINT 40 820 Input O nDataln3 . In . Inputs
% NC-Task 1 SAF - Device 2 (EtherCAT) 1 #1 Digital Inputs 0 UDINT 40 860  Input 0
m’) NC-Task 1 SAF - Device 2 (EtherCAT) Info # WcState Kot BIT 0.1 1522.3  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_DI0.Highest_sub_index_... =41 =
2010:02 Group DIO.Din_Simulate RW 0x0000 (0)
010:03 Group_DIO.Din1_Function RW OxG000 (0)
2010:04 Group DIO.Din2 Function RW 0x0000 (0)
2010:05 Group_DIO.Din3 Function RW 0x0000 (0)
2010:06 Group_DIO.Dind_Function RW 0x0000 (0)
2010:07 Group_DIO.Din5_Function RW 0x0000 (0)
2010:08 Group_DIO.Din6_Function RW 0x0000 (0)
2010:09 Group DIQ.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.

=31 <
0x3542 (13634)

6410:0 Group_Motor

6410:01 Group_Motor.Motor Num RW

(3) Set the ECAN_Sync_Cycle [301101] of the drive, and enable the ECAN_Sync Clock ([301102] value is 1), as
below, the default has enabled the synchronization mode, and the ECAN_Sync_Cycle is 2ms ([301101] value is 1).

=--3011:0 Group CAMN.ECAN =8 =
3011:01 Group_ CAMN.ECAN_Sync_Cycle RW 001 (1)
3011:02 Group CAN.ECAN Sync Clock RW 001 (1)
3011:03 Group_CAN.ECAN_Sync_Shift RW 0x00 (0}
3011:04 Group_ CAN.Sync TPDO_Diff RW o

(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 2FFD:0 Group_Store RO =3 =
2FF0:01 Group_Panel.Store Data RW 0x01 (1)
2FF0:02 Group_Panel.Store Calibrate D... RW 0x00 (0}
2FF0:03 Group_Panel.Store Motor Data RW 001 (1)

28



Kinco servo EtherCAT communication manual Chapter 3 Application cases

(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.

5. 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.

= i
| @8- o-a| k-] Task  Sekings Online Add Symbols
| Search Solution Explarer (Ctrl+;) P~
I Name: NC-Task 1 SAF Port. 501 =
[ Solution TwinCAT Project?’ (1 project) ) = e
4 ) TwinCAT Project2 B o st Object Id: ~ Dx05000010
b .:ﬁ SYSTEM (] Auto Priority Management Options
Priorty 4 + ) Disable
I Cycle ticks: 2 B 2000 |ms I ) Create symbols
Start tick {modulo): 1] % Include extemal symbols

[ Separate input update

2 vision Biatiks 0B
& anawymcs
4 Bwo () Waming by exceeding 8170 at task begin
4 L Devices Message box
4 =¥ Device 2 (EtherCAT) =
h Watchdog Cycles o E

38 Image-Info

(2) Enable the distributed clock, note that the "Cycle Time" here should be the same as the ECAN_Sync Cycle
[301101] of the drive.

| Solution Explorer MR TinCAT Project2 + X

G- o-d| "El General  EtherC) ProcessData Ple  Statup CoE-Onime Oriine
Search Solution Explorer (Ctrl+;) P
Operation Mode: DC-Synchronous v
3] Solution "TwinCAT Project?' (1 project)
b [l SYSTEM
4 MOTION Advanced Settings
b [B NC-Task 1 SAF
¥ %C - Distributed Clock Distributed Clock
| SAFETY Cydlic Mode
‘SI;;UN Operation Mode: 4 __I]C'Synchmnnus %
& Anavmcs 5 Syc Uni Cycle s): 2000
“ /o SYNCO
4 %% Devices Cycle Time (s Shift Time (us):
=
P;:Z;iahﬂ[m 6|OSmcUntlycle — x1 - User Defined []
%% Image-Info © User Defined +SYNCO Cycle
b 2 SyncUnits 2000 el = 0
b Inputs
b Bl Outputs [C)Based on Input Reference
b InfoData
1
T TXFDO @ Enabie SYNCO - o
b W RxPDO
b @ WcState S
b @ InfoData -
4 9% Wi O Syne Unit Cycle Cycle Tme (i) 2000
% NC-Task 1 SAF - Device 2 (EtherCAT) 1 © SYNC0Cyele ¥l v|  ShitTime s) [)
% NC-Task 1 SAF - Device 2 (EtherCAT) | _
() Enable SYNC 1
[0 Use as potential Reference Clock
7 Cancel
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(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.

Solution Explorer

» o e e
o oaa ‘ o= | » EI Task  Online  Add Symbols
Search Solution Explorer (Ctrl+:} P2~ —
Name NC-Task 15VB Port 511 =
%] Solution 'TwinCAT Project?' (1 project) - —_ -
4 ) TwinCAT Project2 Hio gt Object Id: ~ 0x05000020
b @ svSTEM [ Auto Priority Management Options
Priority: 8 [ Disable
MNC-Task 1 SAF
[ycleticks: 10 () Create symbols
Start tick {modulo). 0 Include extemal symbols
[) Separate input update
Pre ticks o :'
[C) Waming by exceeding

Message box

Watchdog Cycles

co@t-le-a| k- General  NC Encoder) [Farameter | Tme Compensation  Orine
Search Solution Explorer (Ctrl+:) e
[ Solution TwinCAT Project2’ (1 project) oleibad oine ol Cniintiie [
4 Gl WinCAT Project2 - Encoder Evaluation:
> @l svsTEM Invert Encoder Counting Direction FALSE =l B
4 = 3 |S(ahng Factor Numerator 0.0 F o mm/NC
P g _l
Scaling Factor Denominator (default 1.0 F
[Ey NC-Task 1 SVB =] ! )
am, Position Biss 00 Fomm
4% Image
[ Tables Medulo Factor (s.g. 360.07) 3600 Fo|mm
@ Objects Tolerance Window for Modulo Start 00 mm
4 = Axes Encoder Mask (maximum encoder value) OXFFFFFFFF D
Axis 1
1‘ Encoder Sub Mask (absolute range maximum value) OxDODFFFFF D
nc
R T Reference System INCREMENTAL =l E
sy Ctl - Limit Switches
b L Inputs Soft Pesition Limit Minimum Menitering FALSE =l B
Y. Mujoums Minimurm Position 00 F|mm
@ pLc 1
) sarey Soft Position Limit Maximum Monitoring FALSE - B
Bl Maximum Position 00 Fomm

(5) In "Axis1" — "Drive", you can set the scaling factor of the set value.

TuincaT projec2 > [

combl-|o-a
@b e-d|kr- Genersl NC-Drivg Time Compensation
EEEAAREREERCrl+) P~
] BRAE TwinCAT Project2”(1 -MAE)
4 ] TwinCAT Project2 - | Output Settings:
b @l SVSTEM i i 5| 1
i MOTION Invert Motor Polarity FALSE { | B
Pl NC-Task 1 SAF Reference Velocity 2200.0 F |mmfs
[B1 NC-Task 1 svB at Output Ratio [0.0 ... 1.0] 1.0
5% image Pomston and Velouty Seal: [
1 Tables 'osition and Velocity Scaling:
Qutput Scaling Factor (Position) 1.0 F
3 | output scaling Factor (Velacity) F
Output Delay (Veloci F s
> & Enc Pl y (Velacity)
1 Minimum Drive Output Limitation [-1.0 ... 1.0] -1.0 F
Inputs Maximum Drive Output Limitation [-1.0 ... 1.0] 1.0 F
> Outputs w2 | Tt e e e
las Crrl
b Inputs +  Optional Position Command Qutput Smoothing Fil...
b W Outputs +  Other Settings:
[ Tl

(6) Set "Following Error Calculation" to "Extern" to prevent alarms of excessive following error.

TwinCAT Project2

%5
2 [ &[] General] NC.Dive he Compenzabon
LERASEEEEES(Cry) p- 2
] BBEA S TwinCAT Project2”(1 NAR)
4 ] TwinCAT Project2 | Bkt Eatings:
b @l sysTEm T Bl
4 [ MoTION Invert Motor Polarity FALSE B
4 [B] NC-Task 1 SAF Reference Velocity 2200.0 F | mm/s
%. NC-Task 1 5VB 2t Output Ratio [0.0... 1.0] 10 3
by
Image
EI Tablis e e
Objects + | Torque and Acceleration Scaling:
4 Zm Aes +  Optional Position Command Qutput Smoothing Fil..
4 B fsis 1
- e - Other Settings:
b &, Enc 1 I
il Drive Mode | 'STANDARD' = 1& |
b L Inputs Drift Compensation (DAC-Offset) 0.0 Foomm/s
3 ] :
Iu? ID““’““ 3 IFonwmg Error Calculation “Extern’ jl 3
trl
b Inputs Error Tolerance (NC error handling) 'STANDARD' <] E
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(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.

BRnEEReES
EEREELOER
] S E TwinCAT Project2(1 NAE)
4 o7 TwinCAT Project2 Em—
b @l sySTEM e
u MOTION + .Lll’ml Switches:
4 L@ NC-Task 1 SAF +  Monitoring:
[E1 NC-Task 1 5vB + | Setpoint Generatar:
"'3 Image NCI P; eter:
D b o+ arameter:
[@ Objects Other Settings:
4 T Ax 13 2 _j
S Axes Position Correction FALSE =
1 = = z
Filter Time Position Correction (P-T1 0.0
b &, Enc [
4 =] Drive Backlash 0.0
b Inputs Error Propagation Mode INSTANTANEOUS' ™)
b
8 Outputs Error Propagation Delay 00
Taw. Ctrl
b inpits Couple slave to actual values if not enabled FALSE =l
b W Outputs Velocity Window 1.0
pLc Filter Time for Velocity Window 001
SAFETY T
o Allow motion commands 1o slave axis TRUE =
VISION Allow motion commands fo external setpoint axis | FALSE =
MLYRCS 3 | Dead Time Compensation (Delay Velo and Position)  0.008 |
4« Eio
2 *% Devices Data Persistence FALSE =

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

6. NC control

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

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

P

0 Restart TwinCAT System in Run Mode

Cancel

(2) Click on the "MOTION" — "Axis 1" — "Online" tab to commission the drive.

BEAEEREES S Bl TwinCAT Project2 & X
Bl m-a
& | he | ﬁ|E| General Settings Parameter Dynamics Functions Coupling Compensation
EERESEEREER(Crl) P - 3
] BRI TwinCAT Project2’(1 IE) \ -0.011( Seteoint Position:  mm]
4 [ TwinCAT Project? | o 0.0000
b @l svsTEM Lag Distance (minfmax): mm] Actual Velocity: [mmys] Setpoint Velocity: [mmys]
1l k= MOTION] 0.0000 (0.000, 0.000) 0.2385 0.0000
4 |8 NC-Task 1 5AF Override: [%] Total / Control Output: [%] Erron:
[B1 NC-Task 1 5VE
+m 0.0000 % 0.00/ 0.00 % 0 (0x0)
S+ Image
[ Tables Status (log.) Status (phys.) Enabling
= i
4 E::ds [ Ready @ NOT Moving [JJCoupled Mode [[J Controller Set
2 [C) Calibrated [ Moving Fw [Clin Target Pos. [C) Feed Fw
is i
> ® Enc [CIHas Job [[] Moving Bw [CJIn Pos. Range [[] Feed Bw
b 2l Drive
T Ctrl Controller Kv-Factor: [mm/s/mm] Reference Velocity: [mm/s]
b Inputs 1 4 2200 1
b Outputs
E pLC Target Position: [mm] Target Velocity: [mm/s]
|5 saFETY 0 ﬂ 0
@ C++
VISION == = + ++ ® —e
& Anavyics BN EEON BECN NE F8 | _F9
4« @io
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(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 proiec > > [
General Settings Parameter Dynamics Online Functions Coupling Compensation
0.0110 Setpoint Position:  mm]
. 0.0000
Lag Distance (min/max): mm] Actual Velodity: [mm/s] Setpoint Velocity:  [mm/s]
0.0000 (0.000, 0.000) -0.1012 0.0000
Override: [%] Total / Control Output: [%] Error:
0.0000 % 0.00/ 0.00 % 0 (0x0)
Status (log.) Status (phys.) Enabling
[JReady BINOT Moving [ Coupled Mode Oicontroller 1[[ et | S X
O calibrated [ Moving Fw O 1n Target Pos. DFeed Fw Ofigi 3]
[JHas Jab [ Moving Bw [JIn Pos. Range (IFeed Bw [ FeadFuw
[ FeedBu Cancel
Controller Kv-Factor: [mm/s/mm] Reference Velocity: [mmy/s]  Overide [%]
1 1 2200 Y o 2w
Target Position: [mm] Target Velocity: [mm/s]
(] ﬂ 0
— = + ++ ® o
il E2 F3 F4 F8 Fg

(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 EtherCAT DC Process Data Plc Startup Cof - Online Online NC: Online  NC: Functions
0.0101 Setpoint Position:  mm]
. -0.0101
Lag Distance (minfmax): mm] Actual Velocity: [mm/s] Setpoint Velacity:  [mm/s]
0.0000 (0.000, 0.000) -0.0671 0.0000
Override: [%] Total / Control Output: [%] Error:
{EEokA 1000000 % 0.00 / 0.00 % 0 (0x0)
Status (log.) Status (phys.) Enabling
B Ready B NOT Moving (] Coupled Mode B Controller | Set
Ocalibrated [ Moving Fw (Oin Target Pos. B Feed Fuw
[ Has Job [JMoving Bw [JIn Pos. Range B Feed Bw
Controller Kv-Factor: [mm/s/mm] Reference Velocity: [mm/s]
1 1 2200 Ry
Target Position: [mm] Target Velocity: [mm/s]
0 ﬂ o
- - + ++ ® —
Eil E2 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.
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3.3.2 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 interface of the drive; when the PLC connects with multiple drives, connect the OUT
interface  of the previous drive to the IN interface of the next drive as shown in the figure below (take

BECKHOFF CX5020 as an example).

&
s
2
2
2
2

Figure 3-2 BECKHOFF CX5020 connecting drives

1. Create a new PLC project

Add New Item - TwinCAT Project2 ? x

4 Instaled Sart by: Search (Crri+6) a5

Type: Plc Templates
Creates a new TwinCAT PLC project

Plc Templates

LH | empty PLC Project Plc Templates ~ containing a task and a program.
& Solution "TwinCAT Project2’ (1 project)
4 [l TwinCAT Project2
b @l SYSTEM
4 @ mortioN
4 @& NC-Task 1 SAF
[# NC-Task 1 SVB
*® image
[T] Tables
Objects
4 T hves
bt Aods 1
Ca "0 Add Existing Htem... shift+Alt+ A
il anaLyTIcS Rename
= Zzo . Add Project from Source Cantrol.
4 *% Devices
4 B Device 1 (EtherCAT)
%% Image
-
5% image-info @l Hide PLC Configuration
b & SyncUnits
Name: I Untitled
Location: |CA\Users\Lenove\Documents\TeXaeShel\TwinCAT ProjectZ\TwinCAT Project2y ~| | Browse..
Add Cancel
3 3 ” "
2. Add the motion control library "Tc2_MC2
PLC RONRE >
4 [0 Untitled1
4 g Untitled Project mc2 85 =
| External Types =5 [

4 [ References =

3 Te2_Standard | vc B
3 Te2_System +2 Te2_MC2_Camming
3 Te3_Module |E] F_Getversion_TcMC2_Camming Tc2_MC2_Camming
3 buTs 48 Tc2_MC2_Drive
3 Gvis (5] F_cetversionTeMc2Drive Tc2_MC2_Drive
b [ POUs @ Tc2_MC2_FlyingSaw
3 VIsUs [E] F_Getverson_TcMC2_FiyingSaw Tc2_MC2_FlyingSaw

b 5 PlcTask (PlcTask)
213 Untitled1.tmc
OF Untitled1 Instance
[ sareTy
@ C++
& anaLvTics
170
4 *% Devices
4 = Device 1 (EtherCAT)
*® Image

+8 Tc2_MC2_XFC
< Tc3_MC2_AdvancedHoming
@ Te3_MC2_AdvancedHoming_XFC

*® Image-Info
b 2 SyncUnits iR o o HTE B
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3. Call the function blocks and write a program

3 T2 System -
3 Te3_Module
3 buTs +
3 GVLs
4 [ POUs
&1 MAIN (PRG) L
[ VISUs s 1
b & PicTask (PlcTask) i
23 Untitled1.tmc
I Untitled1 Instance
|8 saFeTY
E C++

& AnALYTICS

r@o 3

4 L Devices

4 =% Device 1 (EtherCAT)
22 Image

%% Image-info
TR

4. Compile the program

@7 Solution TwinCAT Project?” (1 project)
4 Jll TwinCAT Project2
» il sysTEm
» @ momon
4 @ec
4 [l untitied)

(3 External Types |
4 References
8 ouTs
2 GVLs
4 i Pous
&) MAIN (PRG)
& Visus
b Gh PlcTask PlcTask1)
8 Untitled1 Instance
B sareTy
Hce
@ anavvmics
« @vo
4 *% Devices
4 Device 1 (EtherCAT) w
2% image x
™ Image-info
2 SyncUnits
Inputs
W Outputs. {4
& InfoData »
W Term 1 (EX1200)

-

vevwvww

PROGRAM MAIN
VAR
Axisl : AXIS REF;
Power : MC_Power;
Enable : BOOL;
MoveVelocity : MC_MoveVelocity:
ExecuteMove : BOOL;
TargetVel : LREAL;
END_VAR
=
Power(

Axis:= Rxisl,
Enable:= Enable,
Enable_Positive
Enable_Negative:
Override:= ,
BufferMode:= ,
Optiona:= ,
Status=> ,
Busy=> ,
Active=> ,
Error=> ,
ErrozlD=> );
MoveVelocity(

Login
Compile Change Details...

Rebuild
Check all objects

Clean

add .
Add Selution to Source Control...

Export to ZIP

Import from Z21P 1
Export PLCopenXML.
Import PLCopenXML.

Remove Del

Save as library

Save as library and install .. -
Open Folder in File Explorer

Properties AlsEnter

5. Associate the NC axis with the PLC axis

MAIN 2

> 3 x

Parameter Dynamics Online Functions Coupling Compensation

Objects - Link To 1/O... ‘Dr]ve 3 (Kinco FD_RX) ‘
4 T Axes
b ARET I |Link To PLC... | IMAIN.Axm (Untitled Instance) I J
i rc
| Untitled1 Axis Type: | CANopen DS402/Profile MDP 742 (e.g. EtherCAT CoE Drive) v
&5 Untitled1 Project
3 External Types e -mm v‘ Display (Only)
4 | References
3 Te2 MC2 Position:  [Jum [IModulo
-3 Te2_Standard
3 Te2_System Velocity:  [Jmm/min
3 Tc3_Module
\J DUTs Result
[ GVLs Position: Velocity: Acceleration: Jerk:
4 [ POUS i
] MAIN (PRG) [mm l Imm/s ] [mm/sZ me/sS
[ VISUs
6. Log in to the PLC after activating the configuration
° @8 | TwinCAT Project2 ~ CX-186B26 ~ - Untitled? S

| =
r

"1 4ARE) -

PROGRAM MAIN
2 VAR
Axisl : AXIS_REF;
4 Power : MC_Power;
E Enable : BOOL:
€ MoveVelocity : MC_MoveVelocity;
ExecuteMove : BOOL:
TargetVel : LREAL;
END_VAR
1 Power (
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7. Run the program to control the servo motion

[|®]%. & | TwincaT Project2 -1 cx-186B26 - =% Untitled1 - | n g

* & Power MC_Power
# Enable BOOL
# # MoveVelocty MC_Movevelodity
# ExecuteMove  BOOL
® Targetvel LREAL 200
< >
v -
= L Power( n

2 Axis:= Axisl

€ Override

Options:= ,
5 Status=> ,
Busy=> ,
11 Active=> ,

12 Error=> ,
13 ErrorID=> );

= 14/& MoveVelocity(
15 Axis:= Axisl,
L Execut ExecuteMove]
17 Velocity[ 200 |:= TargetVel 200 |,

L Acceleration:= ,

3.3.3 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.

B o-a| k- General EtheCAT DG ProcessDale Pic  Statp CoE-Onlne Onine NC:Online NC:Functions
s (Ct =
Search Solution Explorer (Ctrl+;) P PO , TR
157 Selution "TwinCAT Project?” (1 project]
4 G TwinCAT Projece2 SM Sz Tipe index  Size  Name Flags S su
ul
b @ svsTEm 0 128 MbxOut 1A 190 TXPDO 3 [ |
» [E MOTION 1128 Mbxn GAADT__170___TXPDO [0
Bie 2 8 Oup G600 80 RaPDO. 2 [ |
3 saFeTv R} TT0T 170 FePO0 T
— 1602 80  RPDO 0
VISION
ANALYTICS
qu PDO Contert (0x 1A0D):
a evices
4 = Device 2 (EtherCAT) Index Sz O MName Type Default thex)
48 Image (605400 40 00  Acualposkion DINT
22 Image-Info GE04100 20 40 Statuswond UINT
b 2 SyncUnits GEOIF00 20 60 EmorCode UINT
b Inputs (06100 10 80  mode of operation cisplay SINT
b Outputs
- o Download Predefined PDO Assignmert: frane)
4 wms Drive 1 (Kinca FD_RX) WP fasormer Load PDO i from device
T TREDO 18 PO Corfiguration
1 Actual position Name Online Type Sze  »Addr. In/Out UserlD Linkedto
#1 Status word 3 )
. e # Actual position X -1 DINT 40 76 Inpwt O nDatalnl . In . Inputs . E...
1 mode of operation display | [ & Stetusword X 21081 UINT 20 70 Input O nStatel, nState2
£ Touch probe status #1 Enror Code [ UINT 20 70 nput O
8 Totuch probe Riing) # mode of operati.. 0 SINT 10 70 Inpwt 0
% Digital Inputs # Touch probesta... X 0 UINT 20 80 Input O nState5, nStates
4 W RaPDO #1 Touch probe Risi.. X 0 DINT 40 820  Input O nDataln3. In. Inputs . E...
Target Position #1 Digital Inputs 1572854 UDINT 40 860  Inpwt O
e Targ
%> Control Word £ WcState X0 BIT o1 1523 Input O nStated, nStated
% Touch probe function # InputToggle X0 BIT o1 1543 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.

SRAS- SRRl ;'E General BherCAT DC  ProcessDala Plc  Statup CoE-Onine Online NC:Onine NC: Functions

Search Solution Explorer (Ctrl+;) p- S i

T3] Solution TwinCAT Project?’ (1 praject]

2 [ TincaTproject SM Sz Tipe  Pags Idex Sz Mame Fags s su
0 28 MbkOuw GIAID 180 TXPDO 3 ]
1128 Mbin BIADT 170 TXPDO ]
2 8 Outputs BI80 80 RxPDO 2 ]
318 ps ®I601 170 RxPDO ]

S@lect RxPDO or TxPDQ here | &xI602 80 R<PDO i)

This shows the PDOs contained in each group of
RxPDOs or TxPDOs

PDO Assignmert (Bx1C12) PDO Content (01600}
4 % Devices
4 == Device 2 (EtherCAT) Index Size Offs MName Type Defautt (hex)
*8 Image 10 BOOFAD 40 00 Target Postion DINT
+B
*8 mage-Info - BE4O00 20 40 Control Word UINT
b 2 Synclnits 4] 'IS' |‘5:)pé)ays all RxPDO groups] cgaso 20 50 Touch probeficion UNT
b Mt off Tx groups 5
b W Outputs PDUs are displayed here and can be added or deleted
b Download Predefined PDO Assignmert: {rone),
2t Drive 1 (Kinco FO_RX) 8 PO Assigrmert Load PDO info from device
18 PDO Configuration ——
N Name Online Tpe Sze  >Addr. In/Out UserlD Linkedto
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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.

General EtherCAT DC

Process Data Plc

TwinCAT Project2 + X

Startup CoE - Online Online NC: Online NC: Functions

(@ PDO Assignment

3.3.4 Write slave E2PROM

Sync Manager: PDO List:
SM Size Type  Flags Index  Size  Name Flags M su
0 128 MbxOut 0x1A00 190  TXPDO 3 0
1128 Mbxin 0x1A01 170  TXPDO 0
2 8  Ouputs 0x1600 80  RxPDO 2 0
319 Inputs 0x1601 170  RxPDO )
0x1602 80  RxPDO )
PDO Assignment (0x1C12): PDO Content (0x1600):
0:1600 Index Sze Offs  Name Type Default (h... ‘
8 o X Target Position
0x604000 20 40  Control Word
0x60B8:00 20 60  Touch probe function
80
Ctrl+P
Download Predefined PDO Assignment: (none)

Move Up

Load PDO info from device Move Down

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 E?PROM, as shown in the following figures.

Sclution Explorer -9
LA Genaral| $4rCAT [ [ Process Data|Tle | Startup | Col - Online | Online
O LA Y L | . Kinea 1D
» W Outputs B rretscureifo TmIZE / RTEOIE
_ mc Aats Tne A 0l
B sareTy T
e EtharCAT Ad 1001 ( dranced Settings
« @wo
4 "% Devices Previous Port:  |Mast
4 8 Device 2 (EtherCAT)
2% imege
*¥ image-info 3
b 2 SyncUnits
“ Inputs.
* FrmOState
¥ FrmOWcState
# Frm0lnputToggle
# SlaveCount 1 Name Online Type Size  »Add.. In/Out User.. Linkedto
< .;mcm”"“ # Actusl position X 114267045 DINT 40 70  Inpa 0 ADaal., In.. Inpts
5 B tdabuts # Satusword X 552 UINT 20 750 inpst O nStatel, nState2
# WeState X 1 BIT 01 15223 npst O nStated, nStated
4 1 TXP0O # nputToggle X 1 87 01 15243 nput 0 nStated, nStated
1 Acksl position * State 257 UINT 20 15480 Inpt O
# Status word # Adsaddr 169254206222.. AMSADDR 80 15500 Input O
+ W RPDO * Chnd ] USINT 10 15580 input O
% Target Position # DcOutputShit X 610300 DINT 40 15590 Input 0 nDcOutputTime . In . 1.
I Control Woed # DelnoutShift X 3389700 DINT 40 13830 Inout 0 nDelnoutTime _In _ In.
b WeState
» @ InfoData =
(a)
(- General Smart View
@ Mailbox Config Data (evaluated from ESC) Device Tdentity (hex)
- Distributed Clock é
s E*PROM Size 2048 v Vendor Td 0x00631188
= ESC Access
PII Type: SPI slave v Froduct Code: 0x04570862
£ E3PROM 4
. I Davi 0x01F4008E
Configured $tati |Device Emulation (state machine emuls Revison No.
Enhanced IRk T SFL/ 8 / 18 € Interface Serial Yo.: 0x00000000
" vl v i
Sart Vi [7IBUST Open Drain  [/IBUST Kigh Active s r e
- | INT Open Drain INT High Active Foductibavist ooy
Hex Editor
FPGA 32 Bit Interface Nailbox )
Memory 7I¥D Open Drain  [#1WD Migh Active #iCoE 1808 Sk FaE
| Input. Latch AR
Bootstrap Configuration
Syne Signgl Configuratién Out Start/Length: 0 ]
SYNCO (pen Drain []SYNCO Migh Activ
= In Start/Length: 0 o
[¥/STNCO fnabled [ SYNCO to PDI IRQ
CIstict Poen 5in Flsuct Kigh Activ St e i
[ SYNCI Enabled SYNCI to PDI IRQ
Out Start/Length. 4096 128
Impulse fength (1 0
In Start/Length: 5120 128
Hrite E*PROM. .. Read E'PROM. ..

(b)
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9 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\EtherCAT.

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 i

Show Hekden Devacer e

Avsltie EEPAOM Dascrphons

o G & Co K6
rarchan) L1d. Cancel

3. At the same time, there is a progress bar ﬂ 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.

3.3.5 FoE upgrades the slave firmware

FoE supports the firmware download function from the master station to the slave station in the boot state via
EtherCAT communication. Before downloading, the Kinco server needs to be switched to the Init state first, then to
the Boot state, and then click Download, and select the firmware in the.elf format for downloading. After the

download is complete, switch the server to the Init state, and then power off and restart the server.

v
s -
‘ g | # General EtherCAT DC Process Data  Plc Startup CoE - Online

B (Cirl+;) P~ 2
State Machine 3 4

-
0.

| g

1l

' TwinCAT L8_ecat”(1 -"TIH)

ICAT LB ecat Il Init I I Bootstrap I
AOTION Pre-Op Safe-Op
Requested State: |:|

c
AFETY Op Clear Error

T+
i
IS10H DLL Status

(NALYTICS
= Device 3 (EtherCAT) ot s

’? Image

8 Image-Info
b 2 SyncUnits

3 Inputs
b Outputs File Access over EtherCAT
b @ InfoData 1

B TXPDO

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

with multiple drives, connect the OUT interface of the previous drive to the IN interface of the next drive.

Figure 3-3 Omron NJ controller connecting drives

3.4.1 Drive parameter setting

Use KincoServoPRO 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. In the digital input (DI), functions such as limit functions can be set as needed.
B AllParam (1] X | [ 10 Config [1] X

Physical DIO DIO Monitor  DIOSettings  1.DIO Settings Default To Retrieve 10 Configuration In Real Time Get the 10's con

evel
Digital Input (D) Polarity
Selection
Polarity

PiNnumber  Funcion  2.Function Selection
DINT [ enatle

Clear The Current Functionl

Batch C1

‘ 4 High

. .
i Enable Reset Errors Operation Mode Selection Kui Off itk
DIN3 £ High
Position limit + Position fimit - Homing Signal Invert Direction

oine

Din Vel Index0 Din Vel Index1 Din Pos Index0 Din Pos Index1
DINS
DING Quick Stop Start Homing Activate Command I High
DIN?

S

§ High
Digital Output (D

PIN number

. Polarity
DOUT1

4 High
Clear The Current Function | Clear 3.Click Send £ High

§ High

pout2

DOUT3

DoUT4 £ High
DOUTS £ High
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2. Configure the corresponding motor. In the function configuration section, find the Motor Config , as shown in
the following figure. The Kinco servo offers three configuration methods. It can read the parameters stored
internally in the encoder or read the parameters stored in the motor's inventory; for third-party motors, custom

configuration can be done based on the motor parameter drawings.

* Function Setting

Function Configuration Bar

3. When using Omron controller, the EtherCAT communication station number must be set through the Node ID
[100B00]. It is recommended to set it according to the actual physical connection sequence to facilitate
management and configuration.

4. After the servo parameters are set, it is necessary to save the control parameters and motor parameters. Click the
[Init param] and [Save param] tnitifam Saviram buttons in the project directory.

5. If it is necessary to adjust parameters such as the servo P, set the parameters of the speed loop and position loop.
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3.4.2 Controller parameter setting

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

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

When the right toolbar can not find the drive slave, you can add the XML file to:

C:\Program Files\OMRON\Sysmac Studio\IODeviceProfiles\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

fa Open Project Author

& Import.

Comment
Online
Type Standard Project
4 Connect to Device

Version Control

Iiﬂ Select Device

A, Version Control Explorer
Category [Controller
Device NJ501

License

License
Version 11

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
|* a5 @

Multiview Explorer

— : , ‘
new_Controller 0 v \
— . — Ttem name Value
A4 Configurations and Sejf “
R | Device name

L] Model name Master

Product name Master

[liten e

PDO Communicati.. us

PDO Communicati.. us

Reference Clock Exist

¢ Cam Data Settings Total Cable Length [N~

e e (Fo-sort Gperaton... | TR

e o, Wait Time for Slave...  ECHN
PDO communicatio.

» 2 Controller Setup

» @ Motion Control Setup

# Data Trace Settings Ravisinn Charl Mot | EamSe R T

v POUs Select how to operate the master when
a major fault level error s found on a

¥ = Programs

v Program0

L& Section0

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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[u] Xﬁ

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

Controller  Simulation  Tools  Window
1

S AT R SA

I Servo Drives

B Freq inverter
0

= Analoa 10

input Keyword
Serial Number 0x00 W Show all versions
GX-ICOB(INX2.X3) Main devic

3 Product name
Revision
PDO Commur
Node Addres:

(606400 1000 COBHAXSXE) Sub-dovic
A6 HON 12,63 M de
(5:6) Sub-dey
@ v e
Output @ o

I G FLMOBC Revit.2

Model name ; Kinco FU
name : FD Driv

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.

Window  Help.

File  Edit  View Insert Project Controller Simulation Tools.
| e N EXE LT
NIGRIEw Exore

[caeE | |

B4 Configurations and Setup

< Node1 : Kinco FD_R

L1 Terminal Coupler
PDO/Target position [1 Servo Drives
DO

604090 RPDO/Controword 2 Frequency Inverter
o Q08B0 RPDO/Touch Probe = Digital 10

2 1/0 Map

» 3 Controlle Setup PDO Map Settings 1 Input Keyword
v % []

= Analon 10

Contr

Data Settings 60BA Touch.Probet = B(INX233) Main de

Lnsabled 6-H(IN.X2.X3) Main

[EE CXI0EH0UX5X6) -

[ CwECT? R

Oiitput x | |l BT Re1o

] S voscRevi2

o

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.

1 name T vawe ]
Device name [
Kinc FD_RX Revx000001F9 Model name

le 1{2000 us)
0x0000:00

te / Error_State
7 / Error State2
680:00 Warning_Word / Waming_ Word
PDO Map Pos Abs / Pos_Ab:

wfinput/Output!  Nam -\
Tt 8 f Position window time
value / Velocity demand val
ity actual value
arget torg
Max_current / Max cu
Torque_actual value / ctual_value

Output

Input
input

R

Data type
Comment :

Move Down Align

e PDO Entry
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7. 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.

- File  Edit View Insert Project Controller Simulation Tools Window Help

|* ama o

Multiview Explorer

‘ Po: | | RPW | DataType |  Variable

T

v EtherCAT 1] RxP DO,Target;
L5 Nodef : Kinco FD_RX (&t | RxPDO_Contrg
RxPDO_Touch|
TXPDO_Positic  (jndo
TXPDO Status
ontroller Setup TXPDO Error |
» & Motion Control Setup = TXPDO Mode  Search
¢ Cam Data Settings | TXPDO _Touch|  Expand/Collapse All
> Event Settings TXPDO_Touch)
¥ Task Settings TXPDO_Digital
# Data Trace Settings | ¥ % CPU/Expansion
A | Built-in /¢ p Built-in /O S¢
v @ POUs ‘ OptionBo: Option Board|
v Programs 1: NXBusMa: b NX Bus Maste
| | Display Node Location Port

Create Device Variable

mmBmE PP RDESS

- - - - [F007_TXPDO_Digif |
Create Device Variable with Prefix

¥ & ProgramQ
L& SectionQ Output
L% Functions

8. 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!

‘File Edit View Insert Project Si i Tools  Winds Help

|« am &

Multiview Explorer ~a

|new7C0nlruIIer70 E / / I C
»
44 Configurations and Setup 2 |
k

- — - . —
V3 EtherCAT Task Name  |Period/Execution (|Detailed Execution|Task Period ExceedTask Timeou

GO Zrs | [ Ve~ | [Gmsiperiod

L= Node1 : Kinco FD_RX (E( s
»= CPU/Expansion Racks 1D 225ms
« 1/0 Map 2.50ms
2.75ms

3ms
3.25ms

» 3 Controller Setup
» % Motion Control Setup
¢ Cam Data Settings

™ Event Settings

4 Data Trace Settings
¥ rogonming |
v @ POUs
Y & Programs
v ProgramO
L& Section0

L% Functions

# Function Blocks > Program |

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
corner.
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[ Kinco-Test - new_Controller_0 - Sysmac Studio (32bit)

|+ aaa
Multiview Explorer

new_Controller 0 v
84 Configurations and Setup

Vi £
L= Node1 : Kinco FD_RX (El
» = CPU/Expansion Racks
#1/0 Map
» 2 Controller Setup
» & Motion Control Setup
& Cam Data Settings
> Event Settings
w Task Settings
i Daf e Settings
¥ vogommng |
v POUs =
v Programs 2
v Program0
L& Section0 L
L #® Functions
L# Function Blocks
»m Data

»m Tasks

B Fifter

R U ETOr

File Edit View Insert Project Controller Simulation Tools Window Help

Description |

Item name Value

~ Toolbox
Al vendors

roups

[Device na.- 001 | groups

[ PSS CTTm

Product n...
Revision
PDO Com...

Serial Nu...
WBOTA
Device name

Set a name for the slave.

0x00000...

[ Terminal Coupler
[ Servo Drives

B2 Frequency Inverter
= Digital 10

Input Keyword

[l Show all versions

D NX-ECC203 Rev:1.6

E] R88D-1SANO2H-ECT

v X E] R88D-1SANO4H-ECT

Program | Locatio

EI R88D-1SANO8H-ECT

El R88D-1SANT0F-ECT

Model name : M
(e Product name :
r Revision : 1.2

Vendor: OMR(

Comment : Ethe

(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.

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

File Edit View Insert Project Controller Simulation Tools Window Help

Muitiview Explorer

new_Controller 0 v |

Nodef : Kinco FD_RX (El
J/Expansion Racks

ntrol Setup
Settings

Output

L® Functions

L@ Function Blocks
» = Data
» a1 Tasks

H Filter

Master

" E001
x'"‘ﬂ Kinco FD_RX Rev:

tem name __ Value
Model name ~ Master
Product na... Master
Number of... 1
PDO Comm... 2000 us
PDO Comm. us
Reference C.
Total Cable... 1 m

~Device name
Set a name for the master

<| Toolbox
Vendors
Groups
All groups
[ Terminal Coupler
[ Servo Drives
Input Keyword

M Show all versions

I:I NX-ECC203 Rev:1.6
ﬂ R88D-1SANO2H-ECT Rev:1.0
E' R88D-1SANO4H-ECT Rev:1.0
Model name : NX-ECC2
= Product name : NX-ECC

LA Revision: 1.2
Vendor - OMRON Com

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.
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inco-Test - new_Controller 0 - Sysmac Studio (32bit) - o X

Edit  View Insert Project Controll Tools Window Help:

] 2

oolb ?
ATl vendors i
ontroller 0
onfigurations and Setup . Mm;(;m
5 i Kind \ind ¢
ord
0
5 ollap e :
on De o
0
0
rogramming Dl
; p ompare erge with Actual Network Co atio
Diagno: o

12. Power off and reboot the controller and drive, power on and online again. The monitor shows the slave station

has been connected normally.

2ss|Network confguration

= Magter

l z E001
ting

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.

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

File Edit View Insert Project Ce ||l Simulati

Multiview Explorer

new_Controller 0 v |

Lo Node1 : Kinco FD_RX (E( |

» = CPU/Expansion Racks

= 1/0 Map
» & Controller Setup
» & Motion Control Setup

¢ Cam Data Settings

> Event Settings

& Task Settings

4 Data Trace Settings

Qutput
¥ & Programs

v & Program0
L& Section0
L® Functions
L& Function Blocks
» ™ Data

» 3 Tasks

Expand All
Collapse All

Calculate Transmission Delay Time of the Master

Write Slave Node Address

Compare and Merge with Actual Network Configuration

Get Slave Serial Numbers

‘erminal Coupler
ervo Drives

Il Show all versions

‘ NX-ECC203 Rev:1.6

l R88D-1SANO2H-ECT Rev:1.0

‘ R88D-1SANO4H-ECT Rev:1.0

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

Vendor: OMRON Corn

|| Display Diagnosis/Statistics Information | ST, B

Display Production Information
Display Packet Monitor
Display ESI Library
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13. The corresponding slave data can be viewed and read in the 10 map, indicating successful communication.

e | W&
v € EtherCATREARIS

i ¥ ' Kinco FD
RxPDO_Target_position_607A_00
RxPDO_Controlword 6040 00
RxPDO_Touch_Probe_Function_60B8_00

1188971479

536

29472

TXPDO_Position_actual_value_6064_00
TXPDO_Statusword_6041_00
TXPDO_Error_code_603F 00

TXPDO_Modes_of operation_display_6061_00
TXPDO_Touch_Probe _Status_6089_00
TXPDO_Touch_Probel_Positive_Posit_60BA_00
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:

Indicator | Color Status Meaning
NET RUN Green \./ Lit. EtherCAT communications are in progress.
S + |nputs and outputs for I/O data are in operation.

‘!]’ Flashing | EtherCAT communications are established.
B 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.

[l 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.
‘m’ Flashing | A recoverable error occurred.
A

| D Not lit. There are no errors.

LINK/ACT Yellow \D/ Lit. Alink is established.

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

D Notlit. | The link was not established.

At this time, in the KincoServoPro software, click Operation mode— EtherCAT, 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).

TPDO1 | TPDO2 | TPDO3 TPDO4 TPDO5 TPDO6 TPDOT = TPDOB RPDO1 RPDO2 RPDO3 RPDO4 RPDO5 RPDO6 RPDO7  RPDOS
Index Name Current value j Mapping object value Mapping Unit Index Name Current value Mapping object Mapping object value Mapping Unit
140000 Group TX1P.. T - - - 160000 Group RX1P.. 3
140001 TX1_PDO1 60640020 Pos_Actual 52 D inc 160001 RX1_PDO1 607AD020 H | Target Position [} D inc
1A0002 TX1_PDO2 60410010 H Statusword 5231 H 160002 RX1_PDO2 60400010 H  Controlword 5 H
140003 TX1_PDO3 60370010 Error Code 0 160003 RX1_PDO3 60880010 H  Touch Probe Function 0 H
1A0004 TX1_PDO4 60610008 Operation_Mode Buff 8 D 160004 RX1_PDO4 o
140005 TX1_PDOS 60830010 H  Touch Probe Status 0 H 160005 RX1_PDOS 0
140006 TX1_PDOG 60BA0020 [ Touch_Probe Rising! 0 D 160006 RX1_PDOG [
1A0007 TX1_PDOT 60FD0020 H  Digital Inputs 180000 H 160007 RX1_PDOT [
140008 TX1_PDOB 0 - - - 160008 RX1_PDOB [

ECAN Configuration

ECAN _Sync_Cycle ECAN_Sync_Shift
Ims a

ECAN_Sync ECAN_Sync_Clock

[ 500E clock sync

Sync_TPDO_Diff

0

According to the above information, it means that the controller has successfully communicated with the EtherCAT
of the drive.
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3.4.3 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 0xF, and the operation mode is set to 3 to run the velocity mode. See

the drive user manual and controller programming information for details.

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

File Edit View Insert Project Controller Simulati Tools Wind Help
1 2 i, - | 5 T
| o m o alsAausm®m s a

Multiview Explorer ~ Toolbox
|Node AddressINetwork configuration
3rQUDS
Value 'All groups

g 20 - e
Kl inco £ Rev 00000017 [y emmtvoem E;g:\'::lgirli:;umer

Node1 : Ki FD (E001) I E
L= Node1 : Kinco FD (E001) Famiet. Lt [ Frequency Inverter

v = CPU/Expansion Racks Number... 1 = pigital 10
L CPU Rack ggg Eo... 2000 us - — -
- O.. -— us Input Keywor:
cAeEy Referen...  Exist =
» 3 Controller Setup e .

5o s i
Motion Control Setup . _ 201 EtherCAT coupler|

D NX-ECC202 Rev:1.2

Single- Position Control Axis E I:I NX-ECC203 Rev:1.6

S e, ——————

< Bl e : : R88D-1SANO2H-ECT Rev:1.C
N crina Axis Setting Table E'

[ Ree0-1sANOAH-ECT Revil

f4 Data Trace Settings .
information Build falled: Frogram0.Section0

ig Programming [1]] RBBD-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 10 mapping will be automatically

removed when the axis is configured.

| ﬂ‘:u*: )-Test - new_Controller 0 - Sysmac Studio (32bit — O e ‘
| File Edit View Insert Project Controller Simulati Tools  Wind Help.
|v o & ¢ ERNELENE

Multiview Explorer

S 00000 0 -
new_Controller 0 v ’—‘ ‘ Axi ~ttings
A4 Configurations and Setup a )
v 7% EtherCAT s number [
L= Node1 : Kinco FD (E001) Motion control  [MICTEPrimary periodic task v |
¥ = CPU/Expansion Racks H Axis use
Lan CPU Rack Axis type
2 1/0 Map Control function
» @ Controller Setup eEilagy CO!‘IUO‘
Input device 1 Channel

¥ # Motion Control Setup Input device 2 Fassigned Channel

v @& Axis Settings Input device 3 S Channel
Output device 1 'Node : ) Channel

= Giop Sethne - Outputdevice?  [<Notassigned> v Channel
Output device 3  [<Notassigned> || v Channel

¥ Detailed Settings
Reset to Default
Function Name Device | Process Da

Output (Controller to Device)
* 1. Controlword [Node : 1 Kinco FD(E0T) v | [6040h-00.0(RxPD!

¢ 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

corresponding PDO map is not selected, please refer to "Edit PDO Settings" to add it).
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Function Name Device | Process Data |

- Output (Controller to Device)
% 1. Controlword [Node : 1 Kinco FD(EOOT)
%* 3. Target position N

5. Target velocity

7. Target torque @bj

9. Max profile Velocity <Not assi

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

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.

B kinco-Test - new_Controller 0 - Sysmac Studio (32bit) — m] X

File Edit View Insert Project Ci il i Tools i Help

1 _ 1
¥ & @ @ a5 AR

Multiview Explorer ~ 3 v T+ 1

[new_Controller 0 v | e €O Ire according to needs
M Confouraions and sewp [

v i@ EtherCAT ¥ Unit

- = Node1 : Kinco FD (E001) Unit of display © pulse @ mm @ um [ @ degree @ inch
= CPU/Ex) ion Rack: 3
Y /Epansion Raks ¥ Travel Distance
Le= CPU Rack - :
Command pulse count per motor rotation [EEE pulse/rev - (1)
2 1/0 Map

» 3 Controller Setup J O Do not use gearbox
Work travel distance per motor rotation EEEL pulse/rev — (2)

v @& Motion Control Setup Referance: Unitcorven
v & Axis Settings .
Number of pulses [pulsel]

= ” Travel distance [L
. MC_Axis00C 1) L (

L% Axes Group Settings

& s @ Use gearbox Fill in the feedback resolution of Kinco motor encoder

- . | |8
> Event Settings . (incorrect value rilEylEENEEEhe motor to malfunction)y—

® Task Settings

 Data Trace Settings
> —
A Filter £l

NIJ 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.

HEEAE
%3 HENE

521 Kinco FD{E001) 6040h-00.0(RxPDO_Co ¥

607Ah-00.0(RxPDO_Ta v

6060h-00.0{RxPDO_Mc

v
v
v
v
v
v
v
v
v

6041h-00.0{TXPDO _St: v
6064h-00.0(TXPDO Po v

4 4 4 4 «

MC_MoveVelocity instruction

MC_MoveRelative instruction

9 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. Cyeclic 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

Node : 1 Kinco FD{E00T)
Node : 1 Kinco FD(E0OT)
Node : 1 Kinco FD(E001)
<Not assigned>
<Not assigned>
Node : 1 Kinco FD(E001)

6040h-00.0(RxPDO _Co

607Ah-00.0(RxPDO_Tar

60FFh-00.0(RxPDO_Tar
zf

6060h-00.0(RxPDO_Mc

15. Positive torque limit value
16. Negative torque limit value <Not assigned>
21. Touch probe function <Not assigned>
44. Software Switch of Encoder's Input [<Not assigned>

<Not assigned>

4[4 € 44444 4«

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

Node : T Kinco FD(EOOT)
Node : 1 Kinco FD(E001)
<Not assigned>
<Not assigned>
Node : 1 Kinco FD(E00T)
<Not assigned>

[604Th-00.0(TXPDO_Ste

6064h-00.0(TXPDO_Po

6061h-00.0(TXPDO_M¢

41. Touch probe pos1 pos value
42. Touch probe pos?2 pos value

<Not assigned>
<Not assigned>

44|44 4|« |«

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

9 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.

Get the IO's configuration in real time

Digital Input (DI)

PIN number Function Batch Clear Polarity

DINT
DIN2 Fast Capture % @
DNz Fast Capture? i

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
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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.

new_Controller 0 v

» = CPU/F R

P
5. Target velocity
7. Target torque
9. Max profile Velocity
11. Modes of operation
15. Positive torque limit value
16 Nanatue trrruia limit valia
21. Touch probe function §+)
44. Software Switch of Encoder’s Input

©BARERIEEE)
22 Statusword 1 Kinco FD(EO01)

v
v
v
v
v
v
v

23. Position actual value :1 Kinco FD(EOO1)
24, Velocity actual value <FHE>

25. Torque actual value <FHE>

27. Modes of operation display

40. Touch probe status

41. Touch probe pos1 pos value

42. Touch probe pos2 pos value

6061h-00.0(TXPDO_Mc ¥
60B9h-00.0(TXPDO_To ¥
60BAR-00.0(TXPDO_T6 v
<FHE>

Program0

44444444

L & Section0
L Tk
L@ ThRER

i e

Index Description Current value Units
608800  Touch_Probe_Function 0 H

60B900 Touch_Probe Status 0 H

B0BADD  Touch Probe Risingl W]

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 0 Negative position limit signal input is valid
1 Negative position limit signal input is invalid
. 0 Positive position limit signal input is valid
1 Positive position limit signal input is invalid
0 Home signal input is valid
2 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
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Capture function 0x60B800 description:

Bit Value Description
0 Fast capture 1 is invalid
0 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
1 position, you need to reset — set bit 0.
1 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
1 Fast capture 1 triggered by Z signal
3 - None
0 Fast capture 1 rising edge is invalid
N 1 Fast capture 1 rising edge is valid
0 Fast capture 1 falling edge is invalid
> 1 Fast capture 1 falling edge is valid
6,7 - None
0 Fast capture 2 is invalid
8 1 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
0 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
1 Fast capture 2 triggered by Z signal
11 None
12 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

Capture function 0x60B900 description:

Bit Value Description
0 Fast capture 1 is invalid
0 - -
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
p 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

51




Kinco servo EtherCAT communication manual

Chapter 3 Application cases

(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 - new_Controller 0 - Sysmac Studio (32bit

File Edit View

a T

1. .
|»

Multiview Explorer

A4 Configurations and Setup

v 2 EtherCAT
L= Nodet : Kinco FD (E001)
v = CPU/Expansion Racks
L= CPU Rack
= 1/0 Map
» 3 Controller Setup

v % Motion Control Setup

L # Axes Group Settings
¢ Cam Data Settings

> Event Settings

* Task Settings

# Data Trace Settings

[ Filter

In the above figure:

Insert Project Controller Simulation Tools Window Help
|5 2« & =

0. Touch probe status
41. Touch probe pos1 pos value
42. Touch probe pos2 pos value
43. Error code
45. Status of Encoder’s Input Slave
46. Reference Position for csp
Digital inputs
28. Positive limit switch
29. Negative limit switch [Node : 1 Kinco FD(EO rnw—q

30. Immediate Stop Input <Not assigned> ~

32. Encoder Phase Z Detection
33. Home switch

37. External Latch Input 1

38. External Latch Input 2

\II\I\I‘I\I\II\E

A\ 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.

Node : 1 Kinco FD(E001) v | [60FDh-00.17(TXPDO.C v |
Node : 1 Kinco FD(E001) 60FDh-00.18(TXPDO_C v

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.

[File Edit View Insert Project Controller Simulation Tools Window Help

¥ Homing Method

Homing method

Operation selection at positive
&

|* am @

Multiview Explorer ~ 0

new_Controller 0 v | |

¥ Others

| File Edit View Insert Project Controller Simulation Tools

Window  Help

Homing approach velocity
Homing deceleration

Home input mask distance
Homi hnmmn time

Home ofset ]
Homing compensation velocity 1000 [T
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Note
® 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.

e
Bifiene MC_ Axis ———— M’ = MC_Axis000
Ll Execute o
‘Busypm &S
CommandAborted s © | =
Emorjm & 1 5
ErrorIDm (i |

(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:

DIO Monitor DIO Settings

Digital Input (DI)

PIN number  Function ?;‘l'ft' 5"?:;'['“" Polarity  Valid input
DNt - § High

DNz Fast Capture] ¥ High

DN Fast Capturs2 § High

o - S 1 ®
DN z T Low °
DING ; ¥ High

DINT 5 § High

(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.

File Edit View Insert Project Contre Si i Tools Wi Help.

Multiview Explorer

new_Controller 0 v ‘ Hnm’ing
1 Configurations and Setup fioERo

e ErrorStop
sttt Coordinated
L Node1 : Kinco FD (EC W Details
v = CPU/Expansion Racks Idle
L CPU Rack InPosWaiting
»1/0 Map e
’ InHome
» 3 Controller Setup VelLimit
v Motion Control Setup ¥ Dir
Posi
Axis000 QM - | Nega
¥ DrvStatus

xes G Setti
xes Group Settings ServoOn

« Cam Data Settings Ready

» Event Settings MainPower v = : 5

® Task Settings p.OT DriveStatus mgmagesv the status of each input signal, sugh as PfOT
= 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
44 pogamming |

HomeSw
Home

— ImdStop
i IC | Latch1
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