How to create a new project and connect 2 FD1x4S-EA-000 drives.

Follow the Codesys Installation document for installing the program and the required
.package files for the AK840.

Since we are going to be connecting to FD servo drives in this example, we will need to load
the required .xml file for the drives

We are looking for the Kinco FD.xml file in the same download from the Codesys setup.

https://anaheimautomation.com/media/anaheim/files/software/Kinco_Ethercat XML.zip

We need to add the new Servo FD.xml File, Click on Tools->Device Repository...

@Y CODESYS

File Edit View Project Build Online Debug | Tools | Window Help
B W oo % By R X |44 85 44 5@ CODESYSInstaller...
’ m Library Repository...
[ Devices v 3 X I |m Device Repository...
Bt @] Visualization Element Repository
—‘ i @ Visualization Style Repository...

Click on Install, browse to Kinco FD.xml in the download saved earlier

Location  System Repository v Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed Device Descriptions

String for a full text search Vendor <Al vendors> v
Name Vendor Version Description
+ (@ Miscellaneous
+ \:ﬂ Fieldbuses
+ QHMI devices

+- (@ pLcs
+ 9 SoftMotion drives

Close
i



You should see a new Kinco Servos folder with the FD Drive installed

e Repository

Location iéystem Repository | | Edit Locations... .
{C:\ProgramData\CODESYS\Devices)

Installed Device Descriptions

String for a full text search Vendor | zal vendors> “| | Install...
MName ~ ) Uninstall
+- [ Delta Electronics, Inc. T e
- [ Festo e
-] Hitachi Industrial Equipment Systems Co. Ltd.
+- [ ifm electronic
+ [ ifm electronic - ifm electronic EtherCAT Devices
# - [ KEB Automation KG - C6 PRO/ADVANCED drive controllers
+- 1 kEBA

1= [l Kinco Electric (Shenzhen) Ltd.
+- [ Kinco Servo

= [ Kinco Servos
Do | Detais..
+ - [ Terminal Coupler )
[ Kollmorgen

-3 Mitsubishi Electric Corparation

[4 Panasonic Corporation, Appliances Company - AC Servo Driver

- [ Panasonic Corporation, Automotive & Industrial Systems Company

[ Panasonic Corporation, Industrial Solutions Company

< >

=- €% v:\Servos\iSMK\Ethercat config for ISMK\Kinco FD.xml
- 4% Device 'FD Drive” installed to device repository

Close




Start a New Project

Select the AK840M Device and your default programming language here

Standard Project

objects within this project:

- One programmable device as specified below
- & program PLC_PRG in the language specified belaw
- & gyclic task which calls PLC_PRG

PLC PRGin Ladder (LD2)

You are about to create a new standard project. This wizard will create the following

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

Device AKB40M-DB0BOTN/P {KINCO Electric {Shenzhen) Ltd.) v

Device Stack of New Project

Devices
=3 Servo Test
= [ Device (AK840M-0808DTN/P)
= @1] PLC Logic
= o Application
i) Library Manager
[ pLc_PRG (PRG)
= {# Task Configuration
L EtherCAT Task
= & MainTask
&) pLc_PrRG
(@ Hsto (Hs10)
(@ exp_o E®®_0)
@ ee_1Exr_1)
Eﬂ LocalBus (LocalBus)
[ Modbus_Slave_TCP (Modbus Slave TCP ETH1)
(g EtherCAT (EtherCAT Master SoftMotion)
'3 SoftMotion General Axis Pool

We need to connect the AK840M Now

Click on Device (AK840M-0808DTN/P) in the Device Tree

v X

= £ Application

(i Library Manager

9 pLC_PRG (PRG)

= @ Task Configuration
B4 EtherCAT Task
= & MainTask
&) pLc_PRG

(@ Hsto Hsto)
(@ ex;_oE@r_0)
@ er_1Ee_)
(@ LocalBus (LocalBus)
(@ Modbus_Slave_TCP (Modbus Slave TCP ETH1)
[ EtherCAT (EtherCAT Master SoftMotion)
3 SoftMotion General Axis Pool

[ pevice x

‘ScanNetwork |Gaheway v | Device ~

Communication Settings

e ——

Applications

Backup and Restore

Gateway

[30mnp-pc

Files —
| Log
[Gotevy-1
PLC Settings IP-Address:
localhost
| PLC Shell
| Port:
| 1217
Users and Groups
Access Rights

Press ENTER to set active path



The program will scan the network — Select the device when itis found and click OK

Select the Network Path to the Controller

= g Gateway-1 Device Name:
# s

Device Address:

00D

Extended Scan
wink

Block driver:

uDP

Encrypted Communication:

[TLS supported

MNumber of channels:

s

Serial number:

002355C20F56

Target ID:
1043 0003

Target Name:
Knco-ARM Cortex-Linux

B Hiide non-matching devices, filter by Target 1D [ Cancel

Next we need to link the Source Address for the EtherCAT communication
Double Click on EtherCAT (EtherCAT Master SoftMotion) in the Device Tree

Click on Select

Devices v 72X [@ Device () EthercAT x
=) Untitled1 e b
Device (AKB40M-0B0BOTNP) General (@ Autoconfig master/slaves EtherCAT. *
PLC Logic )
= € Application SyacUoitAssignment EtherCAT NIC Settings
(D Lorary Manager Ovecon Destination address(MAC) F= Broadcast (1] Redundancy
) PLC_PRG (PRG) o T
& @ Tesk Coniuration e Source address (MAC) 0 (Select... )
B EtherCAT Task Network name EtherCAT
= & vanTask EtherCAT 1/0 Mapping O Select network by MAC © Select network by name
&] PLC_PRG
(@ wsto (s10) ElherCATIECObieds 4 Distributed Clock Options
@ ero@r_0)
@ er_1@Ee_1) Status Cydle time 4000 CH T
(@ LocaBus (LocalBus) o Sync offset 20 ] =
() Modbus_Slave _TCP (Modbus Slave TCP ETH1) monRation
(B EtherCAT (EtherCAT Master SoftMotion)
&St Gl ALK el (0 Sync window monitoring
Sync window 1 2] e

Select EtherCAT as the Adapter and then click on OK

Select Network Adapter

MAC address Name Description
st
BAJ1TEB444A2 EtherNET1
SAFB7FSBA4TA EtherNET2

You will see the Source address (MAC) change when this step is completed

(@ Device (] EthercAT x

General @ Autoconfig master/slaves EtherCAT —

Sync Unit Assignment EtherCAT NIC Settings

Overdiow Destination address (MAC) Fr-FF-FF-FF-FFFF @ Broadcast (] Redundancy
Source address (MAC)  00-23-55-C2-0F-56 Select...

Log
Network name EtherCAT

EtherCAT /O Mapping (O Select network by MAC © Select network by name

EtherCAT IEC Objects 4 Distributed Clock Options

Status Cycle time 4000 S s

. Sync offset 20 2] %
Information

(0 Sync window monitoring

Sync window 1 Sk



We want to use a Cycle time of 2mS (2000us) so we need to make sure that this is setin the

EtherCAT properties

[ Device [ EthercAT x

General

Autoconfig master/slaves

Sync Unit Assigament EtherCAT NIC Settings

Overview Destination address (MAC)

Source address (MAC) 55
Log
Netwiork name EtherCAT

EtherCAT I/O Mapping (O Select network by MAC

EtherCAT IEC Objects Distributed Clock

Status Cydle time fpooo s us

Sync offset 20 ] %
Information

(0 Sync window monitoring

Sync window 1 bs

EthercAT

@ Broadcast () Redundancy

Select...

(O Select netviork by name

Options

We also want to expand the Options Selection and click on Automatically restart slaves.
This will reconnect the EtherCAT devices without having to power down the AK840M if the
power is reset on the FD Drives (this takes about a minute to reconnect after power cycling

the FD Drives)

[] Move Absolute 1  x [[fj RP20_0016DTN

I General Autoconfig master/slaves

SyncUnit Assigoment EtherCAT NIC Settings

Overven Destination address (MAC) F

Source address (MAC)

Log

Network name EtherCAT

EtherCAT 1/0 Mapping (O Select network by MAC

EtherCAT IEC Objects Distributed Clock

Status Cydletime 2000

Sync offset 20

() EtherCAT x |¥mo Kinco FD_1

fima_Kinco_FD W F02 (o
ey
EtherCAT.
@ Broadcast () Redundancy
Select...

© Select netviork by name

Ophuns

() Use LRW instead of LWR/LRD

() Messages pertask

Information @ Automatically restartslaves

() sync window monitoring

Sync window 1 us

Since we are going to connect to 2 FD Servo drives, we need to make sure that the following

addresses are set as shown below using KincoServo+ or KincoServo3
ECAN_Sync_Cycle — Register 301101 = 0001 (2mS)

ECAN_Sync_Clock - Register 301102 = 0001 (Clock Sync)

Keba - Register 23400D = 0001 (Support Keba PLC)

Sim_ABZ - Register 64101F = 10,000 (sets 10,000 pulses per revolution)
Now we will Add the 2 FD Servo Drive Devices to the EtherCAT Device Tree
Right Click on EtherCAT and select Add Device...

Expand the Kinco Electric (Shenzhen) Ltd. Option

Expand the Kinco Servos option



Select FD Drive and click on Add Device 2 times since we are adding 2 FD drives

i Add Device

Name Kinco FD

Action

© 2ppend device () Insert device Elug device () Update device

String for & full text search vendor | <Al vendors>

Name Vendor

&

[ Balluff GmbH
d Bosch Rexroth AG
[ Control Technigues
[ Delta Electronics, Inc.
[ Festo
[ Hitachi Industrial Equipment Systems Co. Ltd,
[ ifm electronic
[ ifm electronic - ifm electronic EtherCAT Devices
[l KEB Automation KG - C& PROJADVANCED drive controllers
+ [ kEBA
[ Kinco Electric (Shenzhen) Ltd.
+- [ Kinco Servo
- [ Kinco Servos
¥ia[FD Drive
+-[1 Terminal Coupler
- [ Kollmorgen
[l Mitsubishi Electric Corparation
[l Panasonic Corporation, Appliances Company - AC Servo Driver
[l Panasonic Corporation, Automotive & Industrial Systems Company

&
+ [ Panasnnic Carnaratinn  Tndistrial Sabitinne Camnany

R

b o - B

&

Kinco Electric (Shenzhen) Ltd.

&

L

@ Group by category  [_] Display all versions{for experts only) (| Display outdated versions

Hinco Mame: FD Crive

Vendeor: Kinco Electric {Shenzhen) Ltd,

Categories: Slave

Version: Revision=16%000001F%

Order Number: Kinco FD

Description: EtherCAT Slave imported from Slave XML: Kinco FD.xml Device; FD Drive. FD Drive

o

Append selected device as last child of
EtherCAT

€ (You can select another target node inthe navigator while this window is open.)

Add Device Close

This is the FD Drive you want to use when creating your programs.

DO NOT USE THE FD DRIVE IN THE KINCO SERVO (WITHOUT S) FOLDER.

Device Tree after adding the 2 Servo devices

Devices
=3 Untitied!
=i Device (AK840M-0808DTN/P)
= @1] PLC Logic
= Application
m Library Manager
{# PLC_PRG (PRG)
= 1E Task Configuration
L EtherCAT Task
=& MainTask
&) rLc_PRG
[@ Hst0 (Hs10)
@ exp_o ExP_0)
@ exr_1er_1)
L"B LocalBus (LocalBus)
(@ Modbus_Slave_TCP (Modbus Slave TCP ETH1)
= [ EtherCAT (EtherCAT Master SoftMotion)
Kimo Kinco_FD (FD Drive)
¥in:e Kinco_FD_1 (FD Drive)
3 SoftMotion General Axis Pool




To control the Servo with Codesys Commands we need to add Soft Motion CiA402 devices
to each drive

For both Kinco_FD and Kinco_FD_1 drives now in the Device Tree, right click and select Add
SoftMotion CiA402 Axis

Devices v 2 x
= _]] Servo Test S
= () Device (AK840M-0808DTN/P)
= B0 pLC Logic
= O Application
m Library Manager
™ PLC_PRG (PRG)

= \E Task Configuration
&, EtherCAT Task
= @ MainTask
&) pLC_PRG
(@ Hsto (Hs10)
@ exe_o Exr_0)
@ er_1Er_1)
m LocalBus (LocalBus)
Eﬂ Modbus_Slave_TCP (Modbus Slave TCP ETH1)
[ EtherCAT (EtherCAT Master SoftMotion)
= [@g EtherCAT Master (EtherCAT Master)

¥ins Kinco_FD (FD Drj

'3 SoftMotion General 4 &
Copy

Cut

A Paste
XK Delete
Refactoring »
Properties...
Add Object
) Add Folder...
Insert Device...
Disable Device
Update Device...
Edit Object
Edit Object With...

)

Edit |0 mapping
Import mappings from CSV...
Export mappings to CSV...

[ Add SoftMotion CiA402 Axis |
Add SoftMotionLight CiA402 Axis

This notification box will pop up, select OK

Please note that this driver has not been verified or tested
with the device instance you are trying to link it. All or some
functions may not wark as expected. This can include
unexpected or uncantrolled movements of the device,

=




Device Tree after add CiA402 axis

Devices v 2 X
=3 Untitled1 ed
= (i Device (AK840M-0808DTN/P)
= B0 PLC Logic
= €} Application
.ﬂ Library Manager

™ pLC_PRG (PRG)
= @ Task Configuration
B EtherCAT Task
=& MainTask
&) pLC_PRG
(i Hsto (Hs10)
(@ ero@e0)
@ ee_1@P_)
(@ vLocalBus (LocalBus)
( Modbus_Slave_TCP (Modbus Slave TCP ETH1)
= [@g EtherCAT [EtherCAT Master SoftMotion)
= ¥ina Kinco_FD (FD Drive)
H&P 5 SM_Drive_GenericDSP402 (SM_Drive_GenericDSP402)
=X Kinco_FD_1 (FD Drive)
H@P; SM_Drive_GenericDSP402_1 (SM_Drive_GenericDSP402)
‘3 Softiotion General Axis Pool

Double Click Kinco_FD Device
In General Tab
Click Expert Settings

Verify Sync unit cycle = 2000

| 7@ veike | (@ EbecAT ims Kinco_rD x

General Address Additional
T
Autolncaddress [0 S @ Eoertsettings EtherCAT.

Bxpert Process Data
EtherCAT address  [1001 5 (O optional

Process Data
4 Distributed Clock

Startup Parameters

SelectDC DC-Synchvonous v
Log @ Ensble 2000 Syncunit cycle (us)
EtherCAT 1/0 Mepping svast
@ Enoble synco
EtherCAT IEC Objects O Syncunitoyde  x 1 v 2000 2| cydetime (us)
Satie © User-defined o < shifttime (us)
fomation (1) Based on Input Reference
sync1
() Enable Sync 1
Syncunitcyde [2000 S Cydle time (ps)
User-defined o o] shifttime (us)
Startup Checking Timeouts
DC Cydlic Unit Control: Assign to Local iC and Latch
Watchdog
Identification
© Disabled
O Configured station alias (ADO 0x0012) value 1001

In Process Data Tab select the correct Outputs as shown below

[ vevce | (@ EhercAT ' ts Kinco_FD x

General Select the Outputs Select the Inputs.
Name Type Index Neme Type Index
| Bpert Process Data 16#1600 RxPDO (excluded by 16#1 v/ 16#1A00 TXPDO

Actualposition DINT  1626064:16200
Process Data

Status vord UINT
e T on Error Code uNT
I 16#1601 RxPDO modeof operationdisplay ST
oG Target Position DINT  162607A:16200 Touch probestatus Ut
Control Word Ut Touch probe Rising1 oINT
| EthercaT1/0 Mapping Operationmode ST Digital Inputs UDINT
Profile_Acce UDINT 16#1A01 TXPDO (excluded by 1
| EtherCAT IEC Objects. Profile_Dece UDINT
Touch probe function UINT
| sutus 116#1602 RxPDO (excluded by 16#1

Information




Do the same for the Kinco_FD_1 Device

Now we want to Rename the CiA402 Devices so it is easier to select the proper Axis in the
program

Right Click on SM_Drive_GenericDSP402 -> Refactoring -> Rename

New Name is set to FD1 then click OK

Current name  SM_Drive_GenericDSP402

New name FDi|

oK Cancel

Another window will pop up showing the new name in RED. There is nhothing to change here,
Click OK

Refactoring B %

Rename 'Device.EtherCAT.Kinco_FD.SH_Drive_GenericDSP402' to 'FD1'. Apply all changes. | Select Affected Objects..
= [ pevie Nime Type Value Variable Ac
. # B PLcLogic # [l Ax1S_REF: Standard
(@ s # [ AXIS_REF: Scalings
@ ewo +--( Logical device settings
@ e * [ standard driver setngs
@ Localbus *#- [ AxIS_REF: DSP4DZconfiguration
- [ Modbus_Siave TP + [ possible cydlic driverin-foutputs
= [@ ehercar # address_8010 STRING QW10
=N Kinco_FD # Type_solo STRING UINT
B4 [Fo1 * 8010 POINTER TO BYTE ADR(%QW10)
-Himo Kinco_FD_1 # Address_s020 STRING %QD4
"2 SoftMotion General Axis Fool # Type_s020 STRING DINT
@ Project settings % AddressPointer 8020 POINTER TO BYTE ADR(%QD4)
# Address_8030 STRING o
% Type 8030 STRING
% AddressPointer 8030 FOINTER TO BYTE ]
@ Address_8040 STRING i
% Type 8040 STRING
% AddressPointer 8040 FOINTER TO BYTE ]

oK Cancel

Repeat for the Second Drive
Right Click on SM_Drive_GenericDSP402_1 -> Refactoring -> Rename
Rename Device to FD2

The Device Tree should look like this after both devices are renamed.

| Devices
=) Untitled1
= (i Device (AK840M-0808DTN/P)
=& pLcLogic
= €} Application
i Library Manager
[ PLC_PRG (PRG)
= (& Task Configuration
S EtherCAT Task
= & MainTask
&) pLc_PRG
(@ Hsto (Hs10)
@ er_o@Er_0)
@ er_1ee_y)
(@ LocalBus (LocalBus)
[ Modbus_Slave_TCP (Modbus Slave TCP ETH1)
(@ EtherCAT (EtherCAT Master SoftMotion)
= ¥ims Kinco_FD (FD Drive)
H&P s FD1(SM_Drive_GenericDsP402)
= ¥ims Kinco_FD_1 (FD Drive)
M5 FD2 (SM_Drive_GenericDSP402)
3 Softiotion General Axis Pool




We need to set the Encoder Resolution to match the Servo Drive
Double Click FD1 and Select Scaling/Mapping

Change increments <=> motor turns to 16#2710 (2710 hex = 10,000 dec)

([ Device ([ EthercaT ¥ino  Kinco_FD ¥ino  Kinco_FD_1 49 FD1 X
General Motor Type Scaling
([ Invert direction
| Scaling/Mapping O Rotary 1622710 increments <=> motor turs 1

Commissioning (Q Linear 1 motor turns <=> gear output turns 1

<= i licati
SM_Drive_ETC_GenericDSP402: 1/0 1 gear output turns <=> units in application 1

Mapping

SM_Drive_ETC_GenericDSP402: Mapping
IEC Objects Automatic mapping
Status Inputs:

Cydic object Object number Address Type
Information © wetatucWord 16260 2060 RTW 1Y e

Outputs:

Cydic object Object number Address Type

Do the same for the FD2 Device

Save the project at this point as we are now ready to Logln to PLC and verify that everything
is connected correctly.

For EtherCAT, the first device connected to the AK840M will be FD1. The second device
connected to FD1 will be FD2. The sequence of how the devices are listed under the
EtherCAT Device Tree matter and if you add other devices, the list must be in the same
order as the connection.

Log In to the PLC

L
File Edit View Project Build Online Debug Tools Window Help

e & 4 2 44 05 (=) (3" |{# | Application [Device: PLC Logic] LY w

If you receive any pop up messages please select yes to overwrite and download our new
setting into the AK840M.

A

The program will now compile and download the settings into the AK840M



At this point the program is not running, you will see that the PLC is connected and in STOP
mode. Also the EtherCAT has a triangle next to it indicating it is not running.

»
Fle Edit View Project Buld Onine Debug Tools Window Help
@& v o~ AN - 3 |8 | Application [Device: PLC Logic] + &5 O ) 3 =

R e e I X

Application

Lostbuld: 00 90 precorpie i [ Program loaded

—
Now let’s Run the AK840M - Click the Start button

v £
File Edit View Project Build Online Debug Tools Window Help
e & o 4 2% 44 45 - (7" | ¥ | Application [Device: PLC Logic] ~ %O S(25=¢=+=23 | M=

At this point, all the icons on the left of the devices should turn green. We have a
successful connection via EtherCAT to both FD Servo Drives from the AK840M.

Devices v 3 X

=) Untitled1
= () Device [connected] (AK840M-0808DTN/P)
=80 pLC Logic
= ) Application [run]
m Library Manager
{9 pLC_PRG (PRG)
= @ Task Configuration
L, EtherCAT Task
= & MainTask
&) PLC_PRG
(@ Hsto (Hs10)
@ exe_0 E®P_0)
@ ep_1eP_y)
_|i LocalBus (LocalBus)
ﬂ Modbus_Slave_TCP (Modbus Slave TCP ETH1)
ﬂg EtherCAT (EtherCAT Master SoftMotion)
¥ino Kinco_FD (FD Drive)
K& FD1(SM_Drive_GenericDSP402)
¥io Kinco_FD_1 (FD Drive)
H&; FD2 (SM_Drive_GenericDSP402)
'3 softMotion General Axis Pool

You are now setup with the AK840M Controller and 2 FD Drives.

Press the Stop button and LogOut of the AK840M, You are now ready to start programming.



