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1. Introduction

This document introduces how to setup entire environment for demonstration of AX58100 EVB_DIO. The
application of EtherCAT master side develops by PLC (Programmable Logic Controller) language through
Beckhoff TwinCAT engineering (XAE). And the IDE relies on Microsoft Visual Studio 2013 / 2015. The
EtherCAT master application can be executed through the mentioned IDE or pure Beckhoff runtime package
(XAR). In addition, the EtherCAT slave side employs AX58100 EVB board.
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Figure-1. AX58100 EVB Board

2. Requirements

Before starting to setup, the demonstration environment that includes software and hardware. We list
software / hardware requirements as following:

EtherCAT Master Side
[Software]
® Windows 7 operation system (service pack 1 or later)
® Microsoft Visual Studio 2013 / 2015
® Beckhoff TWInCAT XAE (Version 4020.32 or higher)
® AX58100 EVB_DIO ESI file (xml)

[Hardware]
® An INTEL Network Adapter

EtherCAT Slave Side
[Hardware]
® An AX58100 EVB
® AX58100 EVB board

Note: On 2018/04/27, we found the Windows security update, hotfix number KB4093118, can affect TWinCAT
Master. If you installed, the PLC program when you run at master side will cause Windows system
immediately frozen and you can’t do anything anymore, the only way is to restart Windows. Please don'’t
install hotfix KB4093118 on Windows if you want to run TwinCAT PLC program
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3. System Topology

The system topology of demonstration is very simple. We only setup a TwinCAT master and let it connect to
an EtherCAT slave. Below figure illustrates topology and block diagram in system upper layer:

TwinCAT
PLC Demonstration Program

TwinCAT Master

IA i

EtherCAT Cable
Network Adapter AX58100 EVB

Figure-2.  System topology
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4. Environment Setup

This chapter describes how to setup entire environment for demonstration of AX58100 EVB DIO. It contains 3
parts: TwWinCAT Project / TWinCAT PLC / EtherCAT Slave.

4-1. EtherCAT Slave

The EtherCAT Slave of AX58100 EVB provides 32 GPIO indicate the Input/output status. In this
demonstration, we should connect EtherCAT slave with TwinCAT runtime PC. Please follow below steps:

® Step 1: Connect AX58100 EVB board with the PC you want to execute TwinCAT. AX58100 EVB board
provided 2 Ethernet ports, port 0 and port 1, plug-in cable on port 0, another side plug-in on PC NIC port.
The AX58100 EVB board powered by USB cable. The type is micro-USB.
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Figure-3.  AX58100 EVB board
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® Step 2: Please check the power led light on and PORT 0 ACT LED is blinking

Figure-4.  Connect
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4-2. TwinCAT Project

After installed TwWinCAT XAE successfully, you can start the XAE through system try icon as below figure. The
TwinCAT development environment is already integrated into Visual Studio. We can use Visual Studio 2015
as development IDE.

& About TwinCAT...

’(;3 TwinCAT XAE (VS 2015) [

Tools »

Router »

System

Toolbox

Publish a
Figure-5.  Open Visual Studio
Any common deployment or application through TwinCAT XAE should be processed under a TwinCAT
project. We create an empty TwinCAT project and scan out EtherCAT slaves that linked to the master. If you
have a Beckhoff real-time compatible network adapter (ex: Intel 1-350) in the system, TwinCAT master can
bundle the adapter as main EtherCAT port. If you have 2 adapters, the second adapter can be used for
redundancy. Whatever affairs EtherCAT related must be under TwinCAT XAE. Create a TwinCAT project first
and please refer to below steps:

® Step 1: Click “New TwinCAT Project...”

Figure-6. Create new empty TwinCAT project
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b Recent
4 Installed

inCAT XAE 5 Manager
Configuri

Figure-7.  Set Project name

3: Click “Show Realtime Ethernet Compatible Devices...”

o ToncAT:

FILE EDIT WVIEW ( C / 14 PLC TEAM TC

_j Restart TwinCAT 5
Restart TwinCAT (Config Mode)

Reload Devices

Toggle Free R ate
Inline Data
ub Items
Security Management...
Coupler/IP Link R
EPRC

ealtime Ethernet Compatible Devices

Handling

Figure-8.  select “Realtime Ethernet Compatible Devices”
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® Step 4: Make sure your network adapter installed Beckhoff EtherCAT real-time driver. If your network
adapter appears under “Compatible”, select and click the “Install” button to install Beckhoff real-time
driver.

Installed and ready to use devices(realtime capable)
¥ TRIFELR - TwinCAT-Intel PCI Ethemet Adapter (Gigabit) #2
¥ Installed and ready to use devices{for demo use only)
L Compatible devices
Incompatible devices
" Disabled devices

I Show Bindings

Figure-9.  NIC list and drive install

® Step 5: Please copy the correct AX58100 ESI file (e.g.
“AX58100_EVB_DIO_ESI_00010200_00000001_20180410.xml”) into TwinCAT ESI directory
“C:\TwinCAT\3.1\Config\lo\EtherCAT".

- -
)v‘ . » Computer » System (C) )ITwinCAT » 31 » Config » Io » EtherCAT bI .
nize v c_‘:’, Open ~ Burn New folder
. Boot 2 Name
.. Components
g . Beckhoff AXS5p0c
. Config
old
) Io
. RES
. CANopen
: I‘ | AX58100_EVB_DIO_ESI_00010200_00000001_20180410.xml I
. DeviceNet —
Eok || Beckhoff AT2x0cxml
. Es
o || Beckhoff AX2xotxml
. EtherCAT
|2 Beckhoff AXSxoxml
.. EtherCATAP =
T 2| Beckhoff BKxoowxml
. EtherNetIP ‘
| =] Beckhoff Clxootxml
. Interbus
] |2 Beckhoff CXxcootxml
. I0OLink
o || Beckhoff EJ1xocxml
' |2 Beckhoff EJ2xotxml
. Profibus
_ |2 Beckhoff EJ3xccxml
. Profinet

|| Beckhoff Eldxocxml

Tarmnlata

Figure-10. ESI file location
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® Step 6: Click “Reload Device Descriptions”

About TwinCAT

Figure-11. Reload device descriptions

® Step 7: Right-click on “IO -> Devices” and select “Scan”

al o El_i ect)

Add New tem...

g tem... Shift+Alt+A

Figure-12. Scan device
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® Step 8: Click “OK” for below dialog.

Microsoft Visual Stuc =

HIMT: Mot all types of devices can be found automatically

Figure-13. Attention dialog

® Step 9: Select correct local area connection that link to EtherCAT slave and click “OK”.

[7]Device 2 [EtherCAT)  [[®3Z3HRER (TwinCAT-Intel PCI Ethernet Adapter (Gigab] 0K

Cancel

Select All

1

Unselect All

Figure-14. Choose NIC

® Step 10: Click “Yes” for below dialog.

=)

:I Scan for boxes

Figure-15. confirm
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® Step 11: Click “Yes” for below dialog.

Microsoft Visual Studi

:I Activate Free Run

Figure-16. Auto into free run mode
® Step 12: TwinCAT master will scan out all EtherCAT slaves via Ethernet port of the network adapter.
Now we double click “I/O->Devices->Device X (EtherCAT)”, at the right-window shows the
EtherCAT slaves that master found. In this example, we found Box 1 (AX58100_EVB_DIO_186).

Note: Please confirm that slave already at “OP” state and Run Led already light on.

Solution Explorer e Al TwinCAT Projects5 + X
@ o-a| &= | General | Adapter | EtherCAT | Oniine | CoE - Online |
Search Solution Explorer (Ctrl+;) peid
&7 Solution TwinCAT Projects’ (1 project) to Addr | Name State CRC
4 1] TWinCAT Project5 o 1001 Box 1(AX58100_EVB_DIO_16)  OP
> @l SYSTEM
MOTION
PLC
[&] SAFETY
C++
4 7o}
4 "% Devices
4 ~% Device 2 (EtherCAT)
*8 Image
8 Image-Info
b g Symciits Actual State: OP Counter Cyclic Queued
b Inputs
- Ostputs ((int_) [Pre0p ) [Saie0p) [[0p ) | Send Frames 9757+ 538
b [ InfoData [ Clear CRC ] [ Clear Frames ] E’:’:i;;zc 399 * (1)9
+
b &H Box1 (AX58100_EVB_DIO_16)
&7, Mappin Tx/Rx Erors 0 /3
a2 Mappings
Number Box Name Online Address  Type
N1 Box1 (AX58100_EVB_DI... 1001 AX58100_EVB_D

Figure-17. The EtherCAT slave list
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Figure-18. The Run LED lights on

15
Copyright (C) 2019-2020 Reserved by ASIX Electronics Corporation, All Rights



AX58100 EVB_DIO
Demonstration User Guide

5. 16 Bit DIO Verify

If you finish the procedures above chapters mentioned, here we can start to verify 16 Bit DIO.

Solution Explorer 'l TwinCAT Project5 + X
B
@ o-a| &= [ General | EtherCAT [ DC | Process Data | Online |
Search Solution Explorer (Ctrl+;) P~ .
4 gl TwinCAT ProjectS oy (it ] [(Bootstrap |
> (@ SYSTEM [ ] [ ] Curent State: OP
= Pre-Op Safe-Op
MOTION Requested State: OoP
PLC IOp ] [Clear Emor
SAFETY
Crx DLL Status
4 |y Carier / Oy
7 q% Devices Port A: mier / Open
4 == Device 2 (EtherCAT) Port B: No Carrier / Closed
*8 Image Port ( No Carier / Closed

*8 Image-Info

b 2 SyncUnits

4 Inputs

b [ Outputs

b [ InfoData
4 Byte
b Bytel
b [ Byte0_1
4
4

No Carrier / Closed

File Access over EtherCAT

Download Upload

W Bytell
3 WcState
b [ InfoData
&’; Mappings v

Name Online Type Size >Addr... In/Out User
# Input OxFF (255) BITARRS 1.0 26.0 Input 0

Figure-19. EtherCAT slave list and active

5-1. GPIO Output

Please follow below steps to verify GPIO output.

® Step 1: Please choose the output pin which one you want to verify.

Solution Explorer AR Bl TwinCAT Project5 + X
@& o-a| &=

Search Solution Explorer (Ctrl+;) P~

[ General | EtherCAT [ DC__| Process Data | Oniine |

State Machine
A @ ) |
4 Byte 0
b Bytel [Pre-0p | [SafeOp
4 [ Byte01 [0p I [
4 [ Output
- Output[0]
&~ Output{l]
E- Output[2]
B~ Output[3] Port B: No Carrier / Closed
E- Output[4]
& Output(5]
&~ Output[6] Port C No Canier / Closed
E Output([7]
4 [ Bytell File Access over EtherCAT
4 [ Output Download Upload.
E- Output[0]
E~ Output(1]
&~ Output(2]
E~ Output([3]
E- Output[4]
:: ngm[Z] Name Online Type Size >Addr.. In/Out UserID Linked to
B ouu:ziu - | # Input OxFF (255) BITARRS 10 26.0 Input 0

Curent State: op
Requested State: oP

DLL Status
Port A: Carrier / Open

No Carier / Closed

Figure-20. EtherCAT slave GPIO output pin list
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D o-0 &=

+ W Bos 1 (AXSER00_EVE DI 14 -

» Byted

» Bytel

s @ hredd

s B Oupas

& Ouprd]
B Outpen(l]
B Outpen(l)
B Outpen(3]
B Outpenid)
& Output(s)
B Outpestit]
B Outpenl?]

o @ Pell

¢ B Oupa

B Ovptl0]
B Oupet(l]
B Outpen(2]
B Outpa(3]
B Outpurid)
B Outpen(s)

I x| :

Figure-21. EtherCAT slave GPIO output pin status select.

® Step 3: Confirm the voltage change by multimeter is correct or not.

Vatatie | Flags  Onive

_TRUE RMS MULTIMETER

Hew Valoe

Set Vadee Duiog

2
)

Figure-22. EtherCAT slave GPIO output pin status=1.
TwinCATprjects < [ ;
Voratée | Fags | Orire %

Vol 0

New e CWee—)
Cormars,
Set Value Dislog ot
Dec 2 [:JUR
Hex 00 Carcel |
e | Float ‘ -
-—
e [ et
Brary. 00
4| BeSce 1 08 15 ROKO?
| =S

B \

Figure-23. EtherCAT slave GPIO output pin status=0.

® Step 4: Repeat stepl — step 3.
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5-2. GPIO Input

® Step 1: Please choose the Input pin which one you want to verify.

Solution Explorer MR TWinCAT Project5 # X
@ o-a| s = [ General | EtherCAT [ DC_ | Process Data | Orline |
Search Solution EJ-;;:?err (Ctrl+;) P~ T
' Box 1 (AX58100_EVB_DIO_16) (it ) [Bo TR ]
4 Byte0 = | (s4e0 ] Current State: oP
re-Op e-Op
A e lput Reguested State: OP
! Input{0] [op | [Clear Emor
%! Input[1]
W nputlz) DLL Status
%! Input[3]
# Input(d] Port A: Carier / Open
#! Input[5] Port B: No Carier / Closed
%! Input(6] No Carier / Closed
#1 Input[7]
" Bytel Port L No Carier / Closed
4 % Input
#1 Input{0] File Access over EtherCAT
%! Input[1] Download Upload
#1 Input[2]
#! Input[3]
#! Input[4]
%! Input(5]
#1 Input[6]
- By:O Ilnput[7] Name Online Type Size >Addr... In/Out UserID Linkedto
el_.
b @ Bytell ol # Input 0xFF (255) BITARRS 1.0 26.0 Input 0

Figure-24. EtherCAT slave GPIO input pin list.

® Step 2: Please connect to the input pin with GPIO output pin or pull-high(3.3V) / pull- low.
® Example as below: GP1O output [7] connect to GPIO input [0] on EVB board.

Pin5 GPIOO (input[0]) Pin38 GPIO31 (output([7])

Figure-25. Connection of GPIO output pin connect to input pin.
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® Step 3: Confirm the voltage change by multimeter or status value of input pin is correct or not.

Solution Explorer
SO R e-a| & -
Search Solution Explorer (Ctrl+;)

4 B Box1 (AX58100_EVB_DIO_16) -

P[5 Byte0

14 Bytel

4 [l Byte 01

4 v Output

- Output[0]
B~ Output[1]
B~ Output[2]
- Output[3]
B~ Output[4]
- Output[5]
&~ Output[6]
- Output[7]

4 [l Bytell

4 v Output

- Output[0]
B~ Output[1]
B~ Output[2]
- Output[3]
- Output[4]
- Output[5]

Solution Explorer + 3
PO oG F -
Search Solution Explorer (Ctrls

4 W Box1 (AXS8100_EVB_DIO_16) 4
“ Byte0
: @
Inputi2]
Input{3]
Inputfd]
Input{5]
Inputi6)
2 Inputf?]
p Bytel
> Wl Byte0 1
4 W Bpreld
4 B Outpnt
B Output[0]
B Outpu(l)
B Output(2)
B Output[3)
B Output[4)
B OutpuaS)
B Output[6)
B Output(7) v

LB E R R

R TincaT Pojects + > [

[ Variable | Flags | Online

Value: '
New Value: Force Release Wiite...
Commentr:
Set Value Dialog ﬂ
Dec: i oK |
hec o
. Float: -
— I
| Boot (| (] f'
j‘E Binary: om 1
— | BitSize: @1 ®8% ©16 ©R2 O6t O —
e e e o e e o e i e o o i e o e s Y

Figure-26. GPIO output select =1, GPIO input status value =1.
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Solution Explorer
@& o-d| &=
Search Solution Explorer (Ctrl+;)

4 ¥ Box1 (AX58100_EVB_DIO_16)
b Byte 0
b Bytel
4 [ Byte 01
4 [E Output
- Output[0]
E» Outputfl]
- Output[2]
- Output[3]
- Output[4]
&~ Output[5]
- Output[6]
K- Output[7]
4 [ Bytell
4 [ Output

A Sl TwinCAT Project5 # X

Variable | Flags | Online

Value:

New Value:

Comment;
r

Force

Set Value Dialog

Bool:

Binary: i}

Cancel

S
oK

!
(=]

A

Bit Size: @1 ®8 ©®
&~ Output[0] ~ =

- Output[1]

B~ Output[2]

- Output[3]

B~ Output[4]

- Output[5]
)

M |
Solution Explorer v
R o-& &
Search Solution Explorer (Ctre
4 W Box1 (AXS8100_EVB_DIO_16) -
4 Byted

44 ¥

TwinCAT Projecth & X

12 Inputi0)
P
Input{2]
Input{3]
Input(d]
Inpet{S)
Inputi6)
# Input{?] 04
b Bytel :
b Wl Byte01
4 W Bytell
4 B Output

& Output(0)

& Output(l)

& Output(2)

- Output(3)

B Output(4)

B Output]s)

B¢ Output(s)

B Output(7) .

Figure-27. GPIO output select =0, GPIO input status value =0.

RN RN

® Step 4: Repeat stepl — step 3.
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