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Preface

Thank you for choosing this Doosan Robotics product. Before installing the product, please read
through this manual and follow the instructions for each installation process provided in this manual.
The contents of this manual are current as of the date this manual was written, and product-related
information may be modified without prior notification to the user.

Copyright

The copyright and intellectual property rights of the contents of this manual are held by Doosan
Robotics. It is therefore prohibited to use, copy, or distribute the contents without written approval from
Doosan Robotics. In the event of abuse or modification of the patent right, the user will be fully
responsible for the consequences.

While the information in this manual is reliable, Doosan Robotics is not responsible for any damage
that occurs due to errors or typos. The contents of this manual may be modified according to product
improvement without prior notification.

For details on updated manuals, refer to the Doosan Robotics website (www.doosanrobotics.com).

*© 2018 Doosan Robotics Inc., All rights reserved*

Open Source Software License Information (FOSS)

The software installed in this product was developed based on free/open source software.

Details about the free/open source software license can be found on the use of FOSS page on the
Doosan Robotics website (www.doosanrobotics.com/kr/foss/licensel/).

For related inquires, contact the Marketing Department of Doosan Robotics
(marketing.robotics@doosan.com).



http://www.doosanrobotics.com/kr/foss/license/
mailto:marketing.robotics@doosan.com

1 Modbus TCP
1.1 Support

1.1.1 Features

The Modbus TCP of Doosan Robotics only supports Master functions, and it can be used for
data transmission through I/O expansion or direct connection to other devices.

1.1.2 Signal Type

Discrete Input Read-only 1bit
Call Read-Write 1bit
Input Register Read-only 16bits
Holding Register Read-Write 16bits

1.1.3 Function Code

Function Code Description

1 Read Coils

2 Read Discrete Inputs

3 Read Multiple Holding Registers
4 Read Input Registers

5 Write Single Call

6 Write Single Holding Register

*DRL (set_modbus_outputs()) is configured to internally call FC5 and FC6 multiple times.

1.14 Limitations

Up to five Modbus TCP Slave devices can be connected.
Each device can register up to 50 registers.

The total number of registers cannot exceed 100.



1.2 Network Setting Configuration

1.2.1 Robot Controller IP Configuration

The IP set for the robot controller can be checked through Setting — Network of the TP, and
the operator can modify the IP address if necessary.

IP Address 192.168.127.100
Subnet Mask 255.255.255.0
Default Gateway 192.168.137.1

1.2.2 Slave Equipment IP Configuration

The IP address of the Slave equipment can be modified to the same band of the robot
controller IP address.

1.3 H/W Connection

WAN LAN1 LAN2 LAN3 LAN4

CICICIC 0T
1L

> ModbusTCP
Slave

The physical connection is established by connecting one of the LAN ports on the internal
router to the Modbus TCP Slave equipment.



1.4 Modbus Setting

1.4.1 Modbus Slave Registration

Use the Add Modbus Slave button at Setting — Modbus Slave to register a new device.

2 s O

Enter the IP address of the Slave device, configure the port (default 502),

|
||

IP Address Port 502 Delete

Signal Type Signal Address Signal Name Output Value Input Status

o add Signal

use Add Signal to configure Signal Type, Signal Address and Signal Name, and click Confirm.

=

IP Address Port 502 Delete

Signal Type Signal Address Signal Name QOutput Value Input Status

discrete ir v

o add Signal

The registered Signal Name can be used to read or write values appropriate for the Signal Type of the
corresponding

Signal Address.



2 Using Other Fieldbus / Industrial Ethernet

The Doosan Robotics controller officially supports only the Modbus TCP Master function. Therefore, in
order to use another Fieldbus/Industrial Ethernet, it is necessary to convert them using a Gateway.

The Modbus settings are identical, but refer to the Gateway manufacturer’s manual for the Gateway

settings.

The Gateways tested with Doosan Robotics controller are as follows:

Anybus X-Gateway Modbus TCP Slave — PROFIBUS DP Slave
Hilscher NT 50-CC-EN Modbus TCP Slave — CC-Link

Hilscher? NT 50-DP-EN Modbus TCP Slave — PROFIBUS DP Slave
Hilscher? NT 100-RE-EN Modbus TCP Slave — EtherNet/IP Scanner

T Refer to Attachment 1. Doosan Machine Tools and PROFIBUS DP Linking Method

2 Refer to Attachment 2. Doosan Machine Tools and EtherNet/IP Linking Method



Attachment 1. Doosan Machine Tools and
PROFIBUS DP Linking Method

1. Structure

M Gateway
(NT50-DP-EN)

s — Modbus TCP
PROFIBUS - DP

The system structure of Doosan machine tool is as shown above. Doosan machine tool and Hilsche
Gateway are connected via Profibus communication, and Hilsche Gateway and Doosan robot controller are
connected via Modbus TCP communication. As a result, the Doosan robot controller and Doosan machine
tool can communicate through a Gateway.

2. Setting

To establish communication between a Doosan machine tool and the Doosan robot controller via Gateway,
a GSD file is required.

During initial device configuration, use the Hilscher Ethernet Device Configuration Tool to allocate an IP to
the Gateway. Click Search Devices to search for connected devices, and use Configure -> Set IP Address to
allocate an IP to the Gateway. For demonstration purposes, this example has allocated 192.168.127.151.

& Ethernet Device Configuration - X

Devices Online Find: | next previous

MAC Address Device ... | Device Name [ IP Address [ Protocol | Devic... | Vend... IDl
00-02-A2-3E-€9-5A NETTAP... nefTAP50... 192.168.127.... Netld... - - -
IP Configuration for 00-02-A2-3E-E9-9A X
IP Address: . 168 . 127 . 151
Subnet mask: o .0 .0 .0
Search Devices Configure P




Run Sycon.net to configure the Gateway, and create a new project.
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Select Import Device Descriptions from the Network tab on the top to add a new Profibus Slave.

B SYCON.net - [Untitled.spj]
| File View Device | Network | Extras Help
D | @ 4=

netProject

P

The settings of Doosan machine tool are saved as a GSD file. Go to the folder where the
corresponding file is located and then click the Open button to import it.

K COMX 10
comx 19
K COMX 10
. comx 19
= simo: [T 56 7 - b
sz sm0: [ B - 7] emom S o
s 238 wR £ - NETX 100
) 30i-8_Slav: 20180821 28 11 GO HE NS0 |
waop - = Impont Device Description 8 NeT 500
[ | - NETX 0P
HiE B2 Imported files - NETX DR
i 2 1000

[\ netDevice - Import Device Description x

Device description files 1
m leon or bitmap fles 0 2 NJ100xx]
a0z 9 N 10KD
Do you want to reload the catalog? = N 10%D)
! B nre 10
1 PC '
] o= B oo
@ NT 50-xx
-2 Master
& 2 e
DR 0N [30-B.Shvasa Y N, Feldbus ¢ Vend
DR WAT:  [PROFIBUS GS0 (- g5+ ~.gadim gstrm g o v

[T

Click ProfibusDPV1 — Slave on the right side of the screen to check whether the FANUC CNC item is
added.
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Select NT 50-XX-XX (select according to Gateway type) from the Profibus DPV1 — Gateway / Stand-
Alone Slave on the right and drag it to the Workspace on the left to download the image of the Gateway
that supports the Profibus protocol.

Using the mouse, right-click on the added device and click Configuration -> Gateway to configure the
communication protocol of Port x2 and x3.

WP SCON s - Uit - o x
Fle View Device Network Dars help

DEl I EEE)
) < —
& L Project Unttied
§ RS 555
DRLTAPINT 503000 <>(#1)
| Y-
Onconnect
Oownioad
Uplosd
ca
copy
puitn
« . >
> [« 40 v\ Network View /- Deene.
Symocic Name.
§..u\m,(m/ ] o
Baady Admewtrator M

Configure TCP connection. Go to Settings — Driver — netX Driver and click TCP Connection.
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P netDevice - Gateway netTAPINT 50-XX-XX] < >(#1)

- a X
e 10Device:  NT 500X Device ID:
Vendor: Hischer GrbH Vendor ID: Ox01E T
Navigaton e () | netX Driver
123 Settings
B )
fp netx Oriver |
i ¥ Enable TCP Connector (Restart of OOM required)
123 Configuration
Settings Select IP Range: —-[ Ix] ScanTmeout: [100 iims
Signal Mapping 1 Confguraion N
I~ Dissble 1P Configuration
1P Address ™ Use 1P Range. TCP Port Address Count
 r—— i [
Send Tmeout: Hms Keep e Tmeout: i’] ms
Reset Timeout: ﬂ ms
Restore Save savedl |
| o Cancel Heb
0

_Iciick the button to add an IP range. Enter the Gateway IP in IP Address and click the Save button.

P netDevice - Gateway netTAP[NT 50-XX-XX]<>(#1)

- o x
10 Device: NT 50-X0¢-XX Device ID: =
Vendor: Hischer GmbH Vendor ID: Ox011E
Navigation area = I netx Driver
3 Settings.
S Drer USB/RS232 Connection  TCP Connection |
e v
Device Assignment
153 configuration
Settings.
Signal Mapping
1P Address ™ Use IP Range TCP Port Address Count
[152 .18 127 151 -[ 0 . 0 0 : [so1mn [
Send Tmeout: [1000 2 m Koo A Timcout: [2000 Hm
Reset Timeout: [20000 i‘ ms
Restore s, Save Al
=0

To configure the Gateway through the TCP connection, the IP address of the station with Sycon.net
installed must be configured to the same band. Open the Control Panel and add an IP in the same

band with the Gateway via Ethernet Properties - TCP/IPV4 — Properties — Advanced - IP Setting — Add.
For this demonstration, 192.168.127.50 is added.
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Go to the Device Assignment tab and click the Scan button. The connected Gateway is displayed.

is not displayed, reboot the PC and try again.

I netDevice - Gateway netTAP[NT 50-306-Xx] < > (#1)

- oGy 2
o B

- o *
I0Devicer  NT S0-06XX Device ID:
Vendor: Hischer GmbH Vendor ID: Ox011E E
Novigatonea = [ Device Assignment
'j;m"f’g Scan progress: 1/1 Devices (Current device: =) L
- E
wy Device Assignment selection: suitable only ¥ |
- " " s— T T T !
y ng: ] NTS0-OPEN Ethernet PROFIBUS/-/- nja 24847 et Driver Undefined Gateway ... W192.168.127....
Signal Mapping — — —
Access path [
ok | codl Help
<0 Y

Click the check box of the Gateway and click the Apply button to save the setting.
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[P netDevice - Gateway netTAP[NT 50-X-XX] <> (#1) - o

X
10Devica: T 00X Device ID: -
Vendor:  Hischer GmbH Vendor ID: ox011E
navigamon e ) [ Device Assigament
= s_;ng-gs Scan progress: 1/1 Devices (Current device: )
river r
netx Driver [sen |
wr Device Assignment  Deviceselecton:  [atable oty =]
ke
Settings 50-0P nelPRO
Signal Mapping I & [ sooeen Ethernet/PROF
Access path: [B5%CaCCT+333-4135-6905-6E 17 COREE62IW192. 166, 127. 15 1:5011 1 Wa_Ch2
‘ = I % =

Go to Settings to configure the protocol of the port. Set Port X2 as PROFIBUS-DP Master and Port X3
as Open Modbus/TCP. Then click the available firmware and click the Download button to download
the firmware to the Gateway.

P netDevice - Gateway nelTAP[NT 50-XX-XX] < > (£1) - o X
10Dewkce:  NT 50000 Device ID: -
endor: Hscher GrbH Vendor ID: OxD11E 3
Navigation area = I Settings
F23 Settings General
3 Driver
= o Description: [retrae

netX Driver
Device Assignment  Protocol Combinations

=]
r;m.,.gsl Primar, - Mrmh(m-u!): |Open Modbus/TCP I =l
[T s0-0pEn -

Requred kense:

Avaiable NSDPMOMB.NOF Browse
Software dass: Open Modbus/TCP Messaging W PROFIBUS-DP Master W Multi protocol (combinable) Gateway
Software version: 1146

Basic Seftings

Mapoing Cyde tme: [ % m Mapping made: [oefait =]
Network Address Switch
Enable: r
Used by: -

[ox | coel Aosly Heb

k0L

After Gateway Download, an error occurs. This is because the Gateway firmware update initializes the
IP information and requires re-configuration. Use the Ethernet Device Configuration Tool to re-allocate
the IP address.
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Use the Ethernet Device Configuration Tool to reallocate the IP address.
ernet Device Conf - e
| File Options ?
Devices Online Find: I next previous
MAC Address Device ... | Device Name | IP Address [Prom\ [Dewc.” |Vendm IDI
00-02-A2-3EE9-9A NETTAP... netTAP50... 192.168.127... Netld.. - - -
IP Configuration for 00-02-A2-3E-E9-9A X
1P Address: . 168 . 127 . 151
Subnet mask: 0 .0 .0 .0
o
Search Devices | Configure Dl

To configure the protocols of each port, right-click the Gateway in Workspace and click Configuration —
Open Modbus/TCP.

REtTAP(NT 50-0P-EN)<1>(#1)
AT

Connect

Download
Upload
cut

Copy

Network Scan

Configuration > Gateway
e e PROFIBUS-DP Master

Si Open =
Diagnosis >

Additional Functions >

< B Delete 2

Check the Protocol Mode of the Configuration. If it is set to Client, modify it to I/O Server (in the case of
Modbus, the Slave operates as an 1/0 Server. As the Doosan robot controller is set as Modbus Master
(Client), the Gateway should be set as Slave (/O Server).
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IV neiDevice - Gpen Modbus/TCP netTABINT 50-DP-EN< 1> &) - o x
S p—" Devee s
Vendor: | Ml Gt Vendor D: ot

Configuration

o | concel | Heo

Enter the IP Address and Subnet Mask of the Gateway, and click the OK button.

I netDevice - Open Modbus/TCP netTAPINT 50-DP-EN]<1>(¢1) - o x
g o wowe oo s
Vedor: e Gt VoD ownie
Novguonaes I Contiguration

o P Pridrepromees [ %
Signal Configuration Chert cormection watchdog tre %0 m
Response tmeout 2000 ms
Sttt [ o m
Comc sontdpmetiment: [T

[ oo EZ
P adees: [ @ 17 51 B gk 1
Heosk [ 5 75 ] F g
Gatewsy | T~ Erable.
™ reap [ OHP

=
-

Dua

Bosetwd [ Repewomo [
Dot

| ) R

Download the modified settings to the Gateway. Right-click the Workspace Gateway and click Download.
Click the “Yes” button in the pop-up window, and the download progress is displayed.

Copy
paste

Network Scan T

Configuration

Ciagnosis
Addtional Functions
<
4 <> [»\ Network view /  Celete

Symbalic Name.
APINT 5030416 <> (#1) =

16



netDevice.

-

e ——

netDevice

Transferring Data. Please watt!
30 % comlete:

I 0%

Device: netTAP[NT 50-DP-EN1<1> (#1)

_Cncl |

After the download, the Gateway must be linked to the actual device (machine tool). Once the download

is complete, right-click the Gateway and click Network Scan.

Disconnect
Download
Upload

cut

Copy

Diagnosis

Additional Fun(\];ns

The Gateway and Device connected are displayed. In the case of DTM to Use, a Hilscher Gateway
must be registered, and in the case of DTM Device, a FANUC CNC must be registered. Click Create

Devices to add the corresponding device to the Workspace Bus.

WP netDevice - Scan Response of Device: netTAP[NT 50-DP-EN]<1>(#1) Channel: /Profibus =

o x

The .
Phease check automati: selection of correspondng devices found n device catakog n cokemn DTM Device' before creating devices.

Station A _ | Device Type ID [ Sub Device | wice C. .| Quali Action
2053 (10 D0000BTS n/a Hilscher generic bt Specifig [3] Generic

ANUC CNC

[ Information of hardware device | Tnformation from DTM ] ,.L
T3 = FANUC CNC
DTM Progid GSDDTM.DTMDev. 1
Station Address 3 -
Vendor 0 (200000000} FANUC
Device Type ID 2053 ((+00000805) 2053 (0x00000805)
[|Sub Device Type n/a n/a
[|version n/a 20 v
[ose ratscher avalabie =~ I t?ea:bwo:s I Cancel

Right-click FANUC CNC Device

17

and click Disconnect to disconnect the connection. When the connection



is lost, the Configuration items become available

the downioad cowrtion

. Click Configuration to configure Signal items.

FANUC OICIFANUC OIC] <35

L]

.\ Netwrk view /

Connect

ownioad

Click Modules to select a Signal Module. Select 32 Byte Out, 32 Byte In Module from the available
modules, and click the Insert button to configure the corresponding module. Click the OK button to
save the configured settings.

W retDevice - Configuration FANUC CNC[FANUC CNCJ<3»

B [ODevce:  FAMK O

Bl vendr FaNIC

Navigation Area
123 Configuration
Parameters
Groups
Extensions
oRV1
oRv2
Redundancy
123 Device Description
Device
G50

tion

“ 24 Byte Oul, 24 Byte In
w20 Byte Out, 20 Byte In
16 Byte Oul, 16 Byte In
+ 12Byte Oul, 12 Byte In
~ 8Byte Out, 8 Byte In

# 1 Byte Out, 32 Byte In

Siot Module
- % Byte Out. TByteln

Length of inputjoutput data:

T
24 2 0
2 ] 0
15 16 0
12 12 0
] (] 0
4 ] 0
2 2 0
1 2 0
2 1 0

Inputs | Outputs | I

64 bytes {ax. 244 bytes)
32bytes (max. 244 bytes)
32bytes (max. 244 bytes)
1(ma. 1)

Device ID: ox0905

OO 017
0xC0,0:13,0x13

0CO0, 0 IF <00
0C0.0x00.0xIF

ut Identifier
CO.0TF. D IF

ok | cce | sty | Hw |

s |

lot Restrictions.

K Disconnected | Data et

74

Next, configure the Signal Mapping between Modbus and Profibus. First, right-click the Gateway in
Workspace, and then click Disconnect to disconnect the connection.

Download
Upioad
cut

copy
paste

Network Scan.

Diagnosis

iC]<3>

Additional Functions

Delete

18




Click Configuration — Gateway.

netTAP[NT S0-DP-EN]<1>(#1)
I I

Connect D}

Disconnect Y

Download

PROFIBUS-DP Master

Simulation. Opén Modbus/TcP

Diagnosis >
Additional Functions > ~

<
i 4[» v\ Network View /  Delete

Click the Signal Mapping tab in the Navigation Area on the left.

WP netDevice - Gateway netTAPINT 50-DP-EN] <1 (81) - o x
Do e oem -
[ [ideopieiriat — o
Ngitn wes
2 setongs
O
O i o) 8 256 hegatens i <Gt =
2 256 Ragaters Out «Slet O
Devce Asignment
123 Configuratce = suns = st .
M LT S — T I S S— T S—)
Send Output 0001 o o
o st ~256 IWORDLWORD. 0001 WORD
e v |send 256 IWORDS WORD.0002 _ WORD -
> | >
T8 256 gt n <6t 0> r
{2 256 Registers Out <Slot 0>
= e -
1 P) 1
Mo acors: ; e = —
0
=0

Click 256 Registers in <Slot 0> on the right of Available Signals.

P netDevice - Gateway netTAPINT 50-DP-EN]<1>(1) - o
10Dewce:  NT S00PEN Devce :
Vendor;  Hlaches Gl Vendor D: (I
neagmenaes 0 [ signal Mapping
2 setungs Agallable Signals

&3 Driver
netx Drver | o m[Pot 2 GPROFIBUS-DP) <Addr 1>]

Device Assignment @ 58 FANUC CNC <Addr 3
23 Configuration = suts

s x Data

port
send 0001 BYTE
send Cutput 0002 ByTE
send

< > <

Settings.
= Signal Mapping

58 [Port X2 (PROFIBUS-DP) <Addr 1] 38 256 Registers In <Slot 0>
-8 FANUC CNC <Addr 3> 1 256 Registers Out <slot 0>
= status = Status

|Port 32 (PROFIBUS-DR) 1 |Port X3 (Open Modbus/TCR)

Marual Maging: 120 27 Renvovs ek Mtobagpng: [off ]
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Click 32 Byte Out, 32 Byte In <Slot 1> on the left side of Available Signals.

WP netDevice - Gateway netTAP[NT 50-DP-ENJ<1>(#1) - o X
10 Device: NT S0-0P-EN Device ID: -
Vendor: Hischer GmbH Vendor ID: Ox01IE
[Novigaton s 3 Signal Mapping
13 Settings Available Signals
&3 Driver T —
netx Driver = 8 Port X2 (PROFIBUS-DP) <Addr 1> ~ =256 Registers In <Slot 0>| -
Device Assignment L = 256 Registers Out <Slot 0>
33 Configuration < B status v
Settings Port X2 si B Data A [potx3 Signals s Data type -
= Signd Mappiog Output [eie — Wllfsend ——Tosemwomos______[WoRD Ameavzs6 |
Send Output_0002 BYTE Send ~256 INWORDs.WORD_0001 WORD
Send Output_0003 BYTE Send ~256 INWORDsWORD_0002  WORD
send Output 0004 BYTE v |Send ~256 INWORDS.WORD_0003  WORD v
< > e >
Mapped Signals

-8 FANUC CNC <Addr 3>

2 status = status <
Port X2 (PROFIBUS-DP) | |Port X3 (Open Modbus/TCP) |

| |48 256 Registers In <Slot 0>
8 256 Registers Out <Slot 0>

< 0

N

Use the scrollbar to find and select Receive Signal (the value in Port column is Receive).

| WP netDevice - Gateway netTAPINT 50-DP-ENJ<1>(#1) - o x
L 4
| O oo T Devee
| Vendor:  Hischer Gt Vender D: woue
[ Nvgstonares [ Signal Mapping
[ Settings Available Signals.
3 Drver
T 15 Por X2 (PROFBUS-DP) <Adr 1> <[ mpenegees 0] 3
Device Assignment = FANUC CNC <Addr 3> {8 256 Registers Out <Siot 0>
&3 Contiguration 8 [32 Byte Out, 32 Byte In_<Siot 1> " = sutus .
Settings Port X2 s 4 [ Data type ~ [Potxs Signals_« Data type ~
= Signal Mapping [Send 125 nWORDs | WORD ARRAY 256
~256 INWORDS WORD_ 0001 WORD
~256 INWORDSWORD 0002 WORD
~256 INWORDSWORD_ 0003 WORD v
< > e >
Mapped Signals
= 18 [Port X2 (PROFISUS-DF) <AGGr 1> 5 256 Registers In <SIot 0> o
@8 FANUC CNC <Addr 3+ 15 256 Registers Ot <Slot 0>
= s = st -
|Port X2 (PROFIBUS-0P) {Port X3 (Open Madbus/TCP) |
{
| T—— AutoMagpng: [ofF -
|
| [ ]_om 2
k0 A

Select all items in Input signal: Input_0001 — Input_0032 of Receive Type.
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WP netDevice - Gateway netTAPNT 50-DP-EN]<1>(#1) — o %
i I0Dewe:  NTSHOPEN Devie 105 - 1
Vendor:  Hischer Gt Vendor I o0vE £
mewgmenses O [ signal Mapping
{33 Settings Available Signals
3 Driver .
e over 8 Port X2 (PROFBUS.DF) <Addr 1> ~ [T e Regee i <set0s] 5
Device Assignment &8 FANUC CNC <Addr 3> 5 256 Registers Out <siat 0> I
les coniguration 2 Byle Ot 32 Bten_<slot 1) " = status S
Settings Port X3 Signals . Data type ~
pd Send 256 INWORDS WORD 0009 WORD
Send ~256 INWORDSWORD 0010 WORD
Send -256 INWORDSWORD 0011 WORD
send -256 INWORDSWORD 0012 WORD v
e >
Mapped Signals
‘5 #8[Port X2 (PRGFIBUS-DF) <Addr 15, 1 256 Registers In <Siot 0> -
&8 FANUC CNC <Addr 3> 5 256 Registers Out <Slot 0~
= status = st S
|Port X2 (PROFIBUS-0P) 1 |Por X3 (Open Modbus/TCP) |
Marualbagping: ! Remove o Mapping: [ofF =l
e e [ |
w00 [T A

Drag the selected signals (Input_0001 — Input_0032) and drop them in the first Signal on the right. Then
check the signals with Mapping.

[ e—— R - o x| 1 e - oty oeTAFNT 3508 04 151) - o x
§ o= mmes e n Doewn W B -
v T ottt e |
e 0
s [ur—
0w

) B8 Pt PROPAE-C) A T+

-t predy
o
3 Contepranen 252 b O, 12 by 86T
.
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oo ;
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iy | | ameefr [ i et At ]
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nesDevice - Gateway netTAPNT 50-DP-ENj< 1> (41) — o x
Dok T 00PN Oevee - |
Vedr: s Gt Vender sore |

regaenae O I Sigeal Mapping

159 Settngs Avatadie Signals |
e O 5 ot X2 PROFBUS-DF) <A 1+

= 5o 1 (PROMBUS-DF) <Aadr 1]
15188 FANUC CNC <Add 3+ 1 25 Regaters Ot <5t O
= sons 2 s v

NC < Byte Out, X Byte In <Slot 1> /leput 000X w» %
FANUC ONC <Addr /2 Byte Out, R Byte I (Slot 1>/lrout 00w 5
[FANUC CNC ¢Addr 3/ Byt Out. R Byte In <Slot 1>/input 0007 w 25
FANUC CNC <Addr 3>/32 Byte Out. R Byte i (Slot 1>/frput 000X 255
[FANUC CNC <Addr /32 Byte Out. R Byte i <Slot 1) /leput 0011w 255
[FANUC CNC <Addr /3 Byte Out, R Byte In <Slot 1> /inout. 0011w 2%
[FANUC CNC <Addr /32 Byte Out, R Byte i Siot 1) /input 001w 2%
[FANUC CNC <Addr /32 Byte Out. R Byte in Slot 1> /lrgut. 0017w 255
[FANUC CNC <Addr /32 Byte Out. R Byte In <Slot 1>/input 001¢  we 25
IFANUC CNC <Addr /R Byte Oct, R Byte in_ <Slot 1>/ingu. - %
FANUS CNC <hddr D72 Bye O 2By b S D/ U2 e = .

Mot Magprg: [ —— s Moo

H

Select Receive Signal (the value in column Port X3 is Receive).
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Mapping.

1P neiDevice - Gteway netTAPINT S0-0P-ENJ<15(01) - 8 x
QU e Devee -
Veoder: Hischer Gkt Vender : oonE
tevganenaes 0 B sigeal Mapping
settngs Avalable Signals
2 Oer
e Orver 5 18 Port X2 (PROFIUS-OP) <AGd 1> AT 25 Regtens n <5 x
28 FAwC (256 Regites Out <516t 0
Device Assignment w 256 Regiters Out <Siet 0]
123 Configuration =pE % st .
sewngs otz i ows ~ potis [signas s [osta ype 2
= signal Mapping
o
81TE
#rre v Recee ~256 OUWORDS WORD_0003 WORD v
> e >
T 256 Registers in <Siot 0 ES
I 256 Reghtes Ot «Sict 0>
FAVUC CNC <Addr D/ Byte Out. 2 By 3
[FANUC CNC addr D/ Byte Out. RByte n ¢ sters 265 IVWORDs WORD_0003
[FANUC CNC <Adds /2 Byte Out. X Byte in egisters In 25 IAWORDs, WORD_000¢
[FANUC CNC <hder /2 Byte Out 2 Byte in sters 256 InWORDS. WORD_0005
ANUC CNC <hdde D/ Byte Out. 2 Byte in egisters in 25 IVWORDs. WORD 0006
FANUC CNC Chdde D/ Byte Out 2 Byte in Segisters In 256 IAWORDs. WORD.0007
[FANUC CNC <Adde /2 Byte Out. X Byte ln fegisers In 255 InWORDSs, WORD 0008
[FANUC CNC <hder D/ Byte Out 2 Byte In isters In 255 IWORDS. WORD_0003
[FANUC CNC <Addr /2 Byto Out. X Byte in egisters In < IAWORDs. WORD 001
ANUC CNC <Adde /2 Bifto O 2 By in Registers In <Siot 0/~238 WORDS. WORD_001 |
EANE CIC hsd: D/ Brie'Iw. 2 Bre Bogteics T S5l /258 WAHDS. AP0 012 v
Vet | Yy e Rerove bk ovong o 3]
(B Roei | BiwS)| S ies|
@0/ Z

Select all items in signal: ~256 OutWORDs WORD_0001 ~ ~256 OutWORDs WORD_0256 of Receive

Type.

P netDevice - Gateway netTAPINT 50-DP-ENJ<1>(#1) - o x
g o mmes e -
picvigibuiiet VowD oo
o 0 [
123 Seewngs. ‘Available Signals
23 Oriver
etx Driver I Port X2 (PROFIBUS-DP) <AGH 1+ ~ 8 256 Registers in <Slot 0> ~
Devce FANUC CNC (256 Ragisters Out <Siot 0]
123 Configuration B sutus o
o S
w Sigral Magping
>
2 [Port X2 (PROFBUS-0P) <AG 1] B 256 Regiters In <Slot 0> -
@88 FANUC CNC <Addr 3> 1 256 Registers Out <Slot 0>
= suns = suts S
/R Byte Out. R Byte In -
/R Byte Out. R Byte In - isters In \WORDs, WORD._0003
/R Byte Out. R Byte In - ters In \WORDs. WORD..0004
/R Byte Out. R Byte In - In RDs. WORD..0005
/R Byte Out. X2 Byte In - In <Slot 00/~256 InWORDs. WORD 0006
/R Byte Out,. R Byse In < - isters In <Siot O /~255 InWORDs. WORD.0007 -
/R Byte Out. R Byte In - ters In 0. WORD..0008
/R Byte Out. R Byse In - isters n WORDs. WORD..0009
/R Byte Out, X2 Byte In. - In \WORDs. WORD_0010
/R Byte Out. R Byse In - isters In \WORDs. WORD..0011
/280 Ot 2o - tes in St /258 WORDS. WORD. 012 .
Marusl Mappng: Map sgrals. Remove nk At Msgong: (O -
(o] cms | wor | wo |
w0/

Drag the selected signals and drop them in the first Signal on the right. Then check the signals with

WP netDeice - Gateway netTAPINT S0-0-EN]<1>(01)

§ oo mmem
Vel oot

SE signal Mapping

23 seonge Alatlo Sgnals

(&8 Port X2 PROFIBUS-DP) <Add 1>

7240 O,
/280 O
72840 O,
7280 O
/2 6 Ou.
72840 O
7Ry O
/R0 O
728/t Ot
D20,

P retOevce - otenay netTASINT 50-07-¥1<101)

& 18 7ot X2 GROFBUS-OP) <Adde 1>
S I FAVUC NG a3
W

Fegis
8

5 eivrs I €50 (/225 IWOR0A WORD.ULS
i 25 sisters I <50 0/-255 IWORD5 WORD. 0010
Sot 558 Riors I <3 (/255 IWOR0: WORD_0011
s D/ SN WROZ
Moot e P — | ET— ey P ]
[ I T I T I
4 0/ 4

Click the Apply button to apply the settings.
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[P netDevice - Gateway netTAPINT 50-DP-ENJ<1>(@1) - o x

By Tn S0t 1>/ 3 S5 RWORD', WORD 000
iyt In <Siot 1> nput. - InWORDs, WORD_002
In <Siot /U000 v 255 IaWORDs. WORD_0003
In <Slot /o007 /=25 I'WORDS. WORD_000¢
yte in <Siot 1>, - % 00/~295 INWORDs. WORD 0005
In <Slot D/pdONN = /=255 IAWORDS. WORD_0005
In_<Siot 1>/put 01: e /~255 IAWORDS. WORD_0007
I <Slot 1>/0pUL0NT w25 Registers In <Siot (>/~255
In <Siot 1>/nput 01 w256 Registers In <Siot
<Slot 1>/iput 021 w266 Registers In <Slot
In Slot D/npu 002: w256 Ragisters n <Slot >

Right-click the Gateway in Workspace, and then click Download to download the modified settings.

AP[NT 50-00-EN]<1>(#1)
t T

a Connact
Disconnect <>
Upload
Cut
Cepy
Paste
Network Scan_
Configurstion »
Measured Value
Simulation
Diagnosis B I
Additional Functions »
Delete J

<
4400 [ W]\ Wetwork View

Once the download is complete, right-click the FANUC CNC device and click Connect to connect the
device with the BUS.
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Measured Value

<
40 p\ Network View /-

To check the settings, right-click the FANUC CNC device and click Diagnosis.

I netDevice - Disgosis FANUC CHCIFANUC CCJ<3> - o x
ODewe:  PARCOK Dewce o008
Voo P vendo ;. 2
- F e
=3 Dugnais aton Staus
= = Diagnosis @ Hossr ok [Frespn—
Extended Dugnons
Process image Monice | @ Paametertae @i
@ ek e resorae O Frecie vode
@ Furcton ot mpoerted ra—
@ Extended dagrostcs @ stove devce
@ Conguraton fast ammb
NELTAPINT S0-0P-EH]<1>(#1]
2 —
Bl corea
Disconnect
Oownload
Upload.
an
copy
Paste
Cenfiguration.
Messured Value = — | |
[ owe o | v =
|« - > I o T |
[0 400 [0, Metwork view Radtonsl foncons 3 e 5 5
Piadsta L

Figure 1 FANUC CNC Diagnosis

To verify the settings, check the Gateway Diagnosis.

The diagnosis of PROFIBUS-DP Master is as follows:
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10 Devce:
Vendor:

NT 5000
Hischer et

13 eended
0 R SYSTEM
(23 Profibusol
) ProfibusFspmm
(22 PROFIBUS_FSPY

WP etDevice - PROFIBUS-DP Master netTAPINT S0-DP-EN<1»(#1)

Sxd1IE

Faste

Network Scan_
Confiquration s
Messured Vaiue

Siml

e

Gateway

<
A4k W\ Network View

| WP netDevice - Gateway netTAPINT 50-0P-ENj< 1> (#1)

IODevce:  NT 4PN
Vendor:  Hischer Grert

Navigation area
£23 Disgrosis

3 NETTAP GATEWAY
Task information
Gateway information
Adyciic Diagnostes

Paste
Network Scan_

Configuration
Measured Value

«
4040 e Network View /-

The diagnosis of Open Modbus/TCP is as follows:

owoE

Configuration State

@ Cordiuration locked

@ Mew Carfiuraion pending
) st reqared
@aaon

s

Commrication emor.
Watchdorg me:
Eor ot

10 Device:
Verdor:

T 500P-B
Hilscher Gt

Configuration State
@ Confuasion locked

i Rt mgmed

[P reiDevice - Open Modbuy/TCP netTARINT 50-DP-EN|<1>(#1)

i) M Coriigaaton pending

Device I

Verdor ID: olle

General Diagnosis
Netwoek State
@ Opeesie

@ sep
@ Difire

Disgnetit
P_UOP information

TEP_UDP Code Disgnosis  E00r count:

40 12\ Network view /
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Attachment 2. Doosan Machine Tools and
EtherNet/IP Linking Method

1. Structure

#Modbus Master

Ethen'et/IP
Adapter

The overall system for testing is structured as in the figure above. Doosan machine tool is verified
using a FANUC 30iB Simulator, and it is operated using an EtherNet/IP Adapter. Therefore, the
Gateway firmware is operated using EtherNet/IP Scanner — OpenModbus Slave (I/O Server).

2. Setting

2.1 EtherNet/IP Adapter EDS File

To be able to use an EtherNet/IP Adapter, it is necessary to have an Electronic Data Sheet
(EDS) file of the corresponding adapter.

An EDS file is an ASCII file that describes how devices are operated within an EtherNet/IP
network. It describes objects that can be used on the device, characteristics and services. It
also provides the information necessary for the network tool to recognize the device and
information about adapter I1/0O messages for the scanner.

26



2.2 Importing EDS file to SYCON.net
Click Network - Import Device Descriptions at the top of SYCON.net.

Ry SYCON.net - [Untitled s
” File Wiew Device | Network | Extras Help

[I=r=2 =N
Elbiopect netDevice
[C3iProject: Untitled

=3 Device Catalog
Import Device Descriptions...

Select the appropriate file format for the Fieldbus (EtherNet/IP (*.eds)), find the

corresponding file and open it.

r netProject - Import Device Description ,l % |
RE XD [ Fa3300 - e Bk E-
L o= . Sm 2R 2%
*I;:\ 1 L1F.cncioLeDs 2018-08-23 27 1: EDS D+l
B 30
u=
210 =212
A
ZEE
w
HEH3 ay — :
O O1Emy:  [FLCNCIOLEDS = 27/(0)
OFE S&(Th: [Etherflel/IP EDS (+.8ds) | EES

Newly added devices are displayed on the device list of the corresponding Fieldbus on the

right.
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(23 EtherCAT
=23 EtherNet/P
(20 Gateway / Stand-Alone Slave
(23 Master
=23 Slave
CIFX RE/EIS V1.1
COMX 100XX-RE/EIS V1.1
COMX S1XX-RE/EIS V1.1
ENIP Generic Adapter
EMNIP Modular Generic Adapter

MRP 51-RE/EIS V1.1
NRP 52-RE/EIS V1.1
NT 100-RE/EIS V1.1

-2 Modbus RTU

-3 Open Modbus/TCP
POMERI TNK,

n

=
4 Fieldbus /Vendor ), DTM Class  Found

DTM: EtherNet/IP Generic EDS Adapter DTM
Info: -

Vendor:  Hischer GmbH
Version:  V1.1000.4.7877

Date: 2012-02-08
Device:  Series 30i V1.4

Info: F_CNC101EDS
Vendor: FANUC CORPORATION
Version: .

Date: 2018-08-22
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2.3 Gateway Device (NT 100-RE-EN) Configuration

Unlike NT50, NT100 can download settings from a USB, so it does not require the use of the

Ethernet Device Configuratio

n Tool used for NT50.

Once the SYCON.net program and USB driver are installed on the workstation PC through
Gateway_Solution, add Gateway NT100 using SYCON.net, and the USB Connection
information can be checked in Configuration, as shown below.

TAPIT 10000 <108 =B ®
netDevice
i .
netX Diiver
. E
VRS Cormecon | 0 Copectn
Rt TAPINT 10000300 <>(#1) [T —
|
Connect —
Discennect S R 1151 Mtk = Bt Siow: ey -
e— P e I form 3
— STt [ Sl o T [55 2=
P e
cut
Copy
paste
Network Scan.
Configuration » Gateway
Measured Value. —
simulztien.. No Protocol
Diagnosis » =
Additional Functions ¥
< Delete '
A\ Netw [oc ] oms | wo | wo |
Symbolic Name. Eo

In Gateway-Configuration-Settings-Device Assignment, find connected devices using Scan

and click Apply.

I retevice - Gatovay neTAPINT 10030600 (#1)

I =

I0Device: T 10006

Device ID:

OdiLE

Signal Mapping
Memory Card Management
Licensing

A

Vendor: Hilscher GmbH Vendor ID:
Navigation area [= Device Assignment
Bg‘g‘ﬂ\; Scan progress: 2/2 Devices (Current device: )
netx Diiver
= Device Assignment Device selection: sitableonly v
Q) Configuration Device Hardware Ports 0/1/2/3 Driver
catngs 21 io0re o [ebemeteneneieber [ s Joeotover [unefnedcanar | _weomis cho._ |

ccess path [tBs+cacc7£333-4135-8405-6E 12FCBBEE L COM18_cifXo_Ch2

oK Cancel Apply Hep

<107
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2.3.1 Firmware Download
In  Gateway-Configuration-Configuration-Settings, select Primary network (EtherNet/IP
Scanner) Secondary network (Open Modbus/TCP) to download the Available Firmware
(NTEIMOMB.NXF).

I netDevice - Gateway netTAPINT 100-XX-Xx]<>(#1) I oo 0 e
10 Device: NT 100-XX-XX. Device ID: - =
Vendor: Hischer GmbH Vendor D Ox011E DT
Navigation area = I Settings
23 Settings General
&3 Driver
et Driver Desariptions [netmap
Device Assignment Protocal C
123 Configuration
= Settings Primary network (Port X2): [EtherNet/IP Scanner - Secondary network (Port X3): [Open Modbus/TcP v
Signal Mapping
Required gateway: -
Memery Card Management TR INT 100RE-EN =
Licensing Required icense: Yes (1)
Available Firmnare: NTE\ZMDME N Browse
Download
Software dass EtherNiet/IP Scanner # Open Modbus/TCP Messaging Wi protocal (combinable) Gatenay
Software version: 1.7.08

Basic Setfings

Mapping Cyde time: Toms Mapping mode: oot - |
Network Address Switch
Enable: r
Used by: =
I
K Cancel Apply Help |
G [ [ ] /)

During the download, ignore the progress shown in the message window and wait until the
indication at the bottom disappears.

Somre e

Basic Setings

netDevice g crdeme [ - e~ F

Nt Asress Swich

Device: netTAPINT 100-2x-x2] <> #1) ——— ——— e

inadty

Transferring Data

69 % complete

(® [Downloading Firmware ..

] o | e | w |

0 T Dot

Once the download is complete, an error message is displayed, as shown below. This is
because the equipment is initialized after firmware download, which results in Assignment
reset. Run Assignment again to resolve the error.
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Errar EY

£®% The connection to the device has been interrupted during the last
[ 1
& action The device may need new address allocation or a device

assignment.

In the case of EtherNet/IP, Gateway-Network Scan is not possible, so select and drag the
corresponding EtherNet/IP Slave (Adapter) from the equipment list on the right, and connect
it to the Gateway bus.

netTAP[NT 100-RE-EN]<=(#1)

Serigs 30i[Series 30i V1.4]<192.168.10.2>

2.3.2 Modbus Slave Configuration

-In Gateway — Configuration — Open Modbus TCP,
-modify Interface - Protocol mode as 1/O Server.

Interface
Bus startup: |.iutomatiu: J
Watchdog time: | 0 ms
Protocol mode: |I;"O Server j
Data swap: |Yes j
Map FC1and FC3 N

-After disabling DHCP in Bus setting,
configure the IP Address (192.168.127.x) and Netmask (255.255.255.0).
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Provided server connections:

Cliert connection watchdog time:
Response timeout :

Send acknowledgement timeout:
Connect acknowledgement timeout:
Close acknowledgement timeout:

IP address:

Metmask:

Gateway:

Extras:

Data

1000

2000

31000

31000

13000

152 168 . 127 131

255 . 255 . 255 . O

5)
=
=
=

|

|

|

|

|

|

|

|

|
[~ BootP [~ DHCP
-
-

ms
ms
ms
ms
ms
¥ Enable
[v Enable

[~ Enable

Register (Input): 2880 Register (Output):  |2880

-The Register size of the Data Setting is automatically configured by the EtherNet/IP, so it is

okay to leave it as default.

2.3.3 EtherNet/IP Master (Scanner) Configuration

Set the IP between the Master (Scanner) and Slave (Adapter) to establish EtherNet/IP
communication. Go to Gateway-Configuration-EtherNet/IP Scanner and set the Master IP in

Network Setting and Slave IP in Scanlist.

netTAP[NT 100-RE-EN]<>(#1)

Connect
Disconnect
Download
Upload

Cut

Copy
Paste

Network Scan

Cenfiguration
Measured Value
Simulation...

Diagnosis
Additional Functions
Delete

symbolic Name

1<192.168.10.2>

» Gateway

EtherNet/IP Scanner
‘Open Modbus/TCP
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WP netDevice - Etheret Scanner netTAP{NT 100-RE-ENJ«{#1) Sl i -

ODewe: T 100008 Devee 02 oxo10F
Verdke: M GrbH Verdor I LB
e frs () I Ntk S
123 Configurs
T 3 Descrmten: [iio0
Seanlist © Setings
Process Data
Address Tatle I owe
GQuick Comnect Table [~ Boot®
[ Fived Addresses.
P address; R ] T
ek ask: = . a3 . 3
Gemvayadbem: [ 0 . 0 . 0 . 0
MNate: The priority sequence is DHCP, Boo® , Fixed.
Ponl
Comatimmode: [ cepatie, A Hegotistion enabied |
MOT mosde: st MOTX =]
Part2
Overstonmade: [l o, ot Pigtatios ensbied &l
O mace: CrTa—
3 | | o |
ko Discomnectes O omsser | | | | | Y
WP netDevice - Exharhiet® Scanner netTAPINT 100-RE-EN)<>(SL) S [ESSEEE——
O0me: T 100900 Devee D onorce:
Vendhe: Hisewe Grer vender o

[evsmin s 1 I Seantt

&3 Confi tit

oAU -7 B LT Wae T 2 T |
o ME B 1 TR TBEINZ  Seies_d Soties 30

Process Data

Address Tasle
Quick Connect Table

R Disconnected (@ Dawset | | | | | A

The definition of data transmitted via EtherNet/IP is included in the EDS file, so it cannot be
configured individually (32 byte Input/32 byte Output).
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2.3.4 Signal Mapping
-Right-click Gateway, click Configuration — Gateway

-Configuration on the Left — Signal Mapping
-Select Register Out from the Modbus on the right of Available Signals, then drag Receive

WORD 0001~0016 (in Modbus, WORD refers to 2 byte) from the bottom list, and match
them to Send 0001 of EtherNet/IP on the left.

o il T ]

100mn W K04ten beveen
W P G D blE
Havgton res C
123 Setvogn Available Signals
Syome
- J 8 bor X b <Al 1031601015
Oovico Aigament 19 Seies 300192 160.10.7 49102
123 Contguatcn L Gt
= Sgrel Wapping
Mumary Cad Mansgement
Leoning
] <438 (0311815 3980 heguien 1 .
o 30103 108 103] <AGS 1971681020 290 hogate 3
= st = sute -
1Pt 2 Enetie®e) - L 1Pt 30pen Modbus/TCP) 1
[re— | o 5 =
o] oma | o |_we
ko 0./
WP "eiDmcs - Gty DXTAPINT 0-RE-E¥]2i#1) SiBl = |
ook T sREen Dee o
oom: vene

| [t

Nyt 302 Ey

123 setings Avslable Signsis

Device Assignment
3 Congursten

& Signai Mapping e
Memary Card Management - :::::
. Recove 0031
Receve ~2680 OUEWORDS WORD.0032  WORD
T | Recone. 2880 DUAWORDS WORN. H033. . v

Regiters n <ot 0>
£ 2680 Regters Out <ot 0>
2 st

NE) <Addr 192168 10 15

|
TS Modde U <Slot B/~
102> /Mocude 0 <Slat 0/~
2 /Modide D <Slol 0>/~
102 /Modude 0 (St B/~
102> /Modus 0 Slot 0/C
102 /Modue 0 <Slot 0>/~
192.16810.>/Moduds 0 <Slot 0>/~
102> /Modde 0 <Slot > /~C
112> /Modide 0 <Slot >/~
163 10.2>/Modude 0 <Slot B/~
16310.2/Modude D <Slot 0>/~
102 /Modui 0 <Siol B/~

s

QuWORDs WORD 0011 L
QutWORD WORD 0010
WOl AD.0003

D_0007
2680 OuWORD:. WORD_0006

AEEEREEERRE RS

| Ml Maspng: Removet T o
| I O ™|
(X007 )

-Drag Receive 0001~0032 from EtherNet/IP on the left and match them to Register In Send
0001 of Modbus on the right.
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Port X2 (EherNeUTP] <Addr 19216810 1
B Seres 0192 16810.2] <Ader 192168102
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Attachment 3. PROFINET 1/O Device Linking
Method

1. Structure

#Wodbus Master

The overall system for testing is structured as in the figure above. The Profinet Slave equipment used
is the Hilscher cifX 90e card. Gateway firmware is operated using Profinet I/O Controller (Master) —
OpenModbus Slave (I/0O Server).

2. Setting

2.1 Profinet I/O Device GSDML File

To be able to use Profinet 1/O Device (Slave), it is necessary to have a GSDML (EDS) file of the
corresponding Slave.

2.2 Importing GSDML File to SYCON.net

Click Network - Import Device Descriﬁtions at the toE of SYCON.net.

By SYCONnet - [Untitled.spj

|| File View Device | Network | Exiras Help

[IsN=1=Mh

netProject netDevice

=1 Device Catalog...
Import Device Descriptions... |

Select the appropriate file format for the Fieldbus (PROFIN ET GSDML (*.xml)), find the



corresponding file and open it. Newly added devices are displayed on the device list of the
corresponding Fieldbus on the right.

For this test, a Hilscher device is configured as the default Slave equipment.

2.3 Gateway Device (NT 100-RE-EN) Configuration

In the case of NT100, settings are downloaded using a USB.

Once the SYCON.net program and USB driver are installed on the workstation PC through
Gateway_Solution, add Gateway NT100 using SYCON.net, and select Configuration.

netDevice

DetTAPINT 100-KX-XX]<>(#1)

(!

Connect
Download
Upload
Cut
Copy

etwork Scan.

Configuration 3 Gateway

Value

..
Diagnosis
Addtional Functions  +

Delete

Symbolic Name.

In Gateway-Configuration-Settings-Device Assignment, find connected devices using Scan and

click Apply. (equipment must be scanned without a separate setting, and if this fails, the Gateway
must undergo Factory Reset)
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-

’ netDevice - Gateway NetTAP[NT 100-XX-XX]<>(#1) S
10 Device: NT 100-XX-XX Device ID: =
Vendor: Hilscher GmbH Vendor ID: DOLE DT
Navigafion area =N Device Assignment
= ;“g‘g‘ Scan progress: 2/2 Devices (Current device: )
river
net Drver I ==
= Device Assignment Device selection: only
/8 Configuration Serial number o Access path
Semings 25819
signal Mapping
Memory Card Management
Licensing
T G ooz
oK Cancel oty | mep |
RO [ [ Z

2.3.1 Firmware Download

In Gateway-Configuration-Configuration-Settings, select Primary network (Profinet 1/0O Controller)
Secondary network (Open Modbus/TCP) to download the Available Firmware

(NTPNMOMB.NXF).
1

[ netDevice - Gateway nefTAPINT 100-XX-XX]<>(#1)

Licensing

10 Device: INT 100-XX-XX. Device ID: -
Vendor: Hilscher GmbH Vendor ID; Ox0LIE DT
Navigation area = I Settings
{23 settings General
&3 Driver
et Driver Desariptions [netmap
Device Assignment Protocal C
123 Configuration
wp Settings Primary network (Port X2): |EtherNet/IP Scanner - Secondary network (Port X3): |Open Modbus/TCP -
Signal Mapping
Required gateway: -
Memory Card Management TR INT 100RE-EN
Required icense; Yes (1)

Auailable Firmnare:

—_

Software dass: Etherliet/IP Scanner # Open Modbus/TCP Messaging # Muit protocol (combinable) Gatenay

Software version: 17.08

Browse
Download

Basic Setfings

Mapping Cydle time: Mapping mode:

1 oms

[Defoult -

Metwirk Address Switch

Enable:

r

=l

Used by:

o]

Cancel

Apply Help |

G [ [ ]

N

During the download, ignore the progress shown in the message window and wait until the
indication at the bottom disappears.
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foDeke: KT 00X Devie 1 é
Ve, Mcher Vendor D oone
Naviguton area =y _____—— Settings
23 Settings General
3 Driver 2
O cesoomen:
Device Assignment Protocol Combinations.
3 Confguratin
Primary network (Port X2): ‘Secondary network (Port X3): [Open Madbus T
Signal Mapping i
Memory Card Management esed e
Ucensing Requedicese:
Software dass:
Sofarevesen: 708
Basic Seftings
MacpngCyce te: - Macong mode: |
Network Address Switch
netDevice enatie: r
ey 3

Device: netTAPIMNT 100-x%-xX] > (#1)

Transferring Data RS
— (® |Downloading Firmware ...

59% ‘

—— Lo o | o | |
SO T 0 owmiang Femware | ;
J

\

2.3.2 Modbus Slave Configuration

-In Gateway — Configuration — Open Modbus TCP,
-modify Interface - Protocol mode as I/0O Server.

Inteface

Bus startup: I;’-‘-.Lrtu:umatic

Watchdog time: I ms

B
0
Protocol mode: II;’O Server ;I
Data swap: IYes ;I

Map FC1and FC3 I

-After disabling DHCP in Bus setting,
configure the IP Address (192.168.127.x) and Netmask (255.255.255.0).
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Bus

Provided server connections: 4

Client connection watchdog time: 1000 mg
Response timeout: 2000 ms
Send acknowledgement timeout: 3000 ms
Connect acknowledgement timeout: 31000 me
Close acknowledgement timeout: 13000 ms

|
|
|
|
|
|
|
|
|
Extras: [~ BootP [~ DHCP
[
[

MNetmask: 255 0255 . 255 . O v Enable
Gateway: 0 0 0 0 [~ Enable
I
Data

Register (Input): 2880 Register (Output).  |2880

-The Register size of the Data Setting is automatically configured by Profinet, so it is okay to
leave it as default.

2.3.3 Profinet I/O Controller (Master) Configuration

In the case of Profinet, Gateway-Network Scan is not possible, so select and drag the
corresponding Profinet 1/0O Device (Slave) from the equipment list on the right, and connect it to
the Gateway bus.

netTAP[NT 100-RE-EN]=<=(#1)

Series 30i[Series 30i V1.4]<192.168.10.2>

Figure 2 Add Profinet I/O Device (Slave)

Go to Slave - Configuration — Modules and use Add Module to configure In/Out Data.
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2.3.4 Signal Mapping

-Right-click Gateway, click Configuration — Gateway

-Configuration on the Left — Signal Mapping

-Perform Auto Mapping with the Auto Mapping function at the bottom.
-Right-click Gateway and click Download to download the settings to the device.
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Attachment 4. CC-Link (Mitsubishi PLC)
Linking Method

1. Structure

; i A HOIE EA|
Mitsubishi PLC 2 & (NTS0-CC-EN)

CC-Link Modbus TCP

Figure 3 System Configuration

The overall system for testing is structured as in the figure above. The Mitsubishi PLC module and
Hilscher Gateway are connected via CC-Link communication, and the Hilscher Gateway and Doosan
robot controller are connected via Modbus TCP communication. As a result, the Mitsubishi PLC and
Doosan machine tool can communicate with each other through the Gateway.
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2. Setting

2.1 Mitsubishi PLC Configuration

211 CC-Link Communication Configuration

For configuration, configure the setting switches of the CC-Link Master among PCL modules (e.g.,
QJ61BT11N) as follows:

QJE1BT11
RUN L RUN
MST S MST
SD RD
ERR LERR

STATION NO.

Y 4y AN
001007 HIEA| DIAEHRE 0022
0= 1) Qe A

L —

Hé 4=/25 @Y 2
0(156kbps/&2k2l)

Figure 4 Setting Switch Sample Screen

In the sample setting as shown above, the area code setting switch must be set as 0 for x10 and x1
as CC-Link Master is set. Also, the MODE selection is related to communication speed, so refer to the
table below for configuration. For the test, set the MODE as “4” (10 Mbps).
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Transmission

pd
e

Mode

Speed

156k bps
625k bps

2.5M bps Online Mode
5M bps
10M bps
156k bps
625k bps Line Test Mode
2.5M bps (Area Code setting switch configured as O: Line Test 1)
5M bps (Area Code setting switch configured as 1-64: Line Test 2)
10M bps
156k bps
625k bps
2.5M bps Hardware Test Mode
5M bps
10M bps

MM o|O|m >|lolo|Nlolg|slw|N|[F|o

Configuration Prohibited
Table 1 Mode Setting Information

2.1.1.1 PLC Parameter Configuration

To build and download the PLC SW image, create, build and download GX Works2 software. GX
Works software is a unified development tool consisting of GX Configurator, GX Developer and GX
Simulator programs. First, execute the GX Works2 program and select New project. Then, select the
properties of the new project and push the OK button as follows.

Project Type: oK I
ISh'ucthed Project
Cancel |
¥ Use Label

PLC Series:
|acru (@ mode)

PLC Type:
|qoous

Language:

L -

Figure 5 New Project Input Screen

When Parameter - PLC Parameter item is displayed on the Project Tab on the left, a popup window is
displayed as follows. Enter parameters according to each item, referring to the following figures:
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g Remote Password
(@ Intelligent Function Module
A2 Global Device Comment
{8 Global Label
142y Globall
3 Program Setting
£4 Pou
& Program
| ErE MAIN
| Program
gy Local Label
& FB/FUN
{5 Structured Data Types
{53 Local Device Comment
8 Device Memory
# Device Initial Value

Project Edit Eind/Replace Complle View Online Debug
L6 T 0, 5

Parameter

JpLcsystem [LC e [PLCRAS |program |seC  |oevice |1/0 Assignment | serisl Commuricatn |

Label  [TestrLC

Comment [PLC for feld bus commurication test

Data Type [ Ciass

#.w};ﬁ [ Curent Value [

VAR_GLOBAL

PrintWindow... | Print Window Preview Adnowledge XY Assignment Defauit check | End Cancel

Figure 6 PLC Parameter Select Screen

Q Parameter Setting

PLC System |PLCFile |PLCRAS |Program |SFC | Device |1/0 Assignment |Serisl Communication |

Label | [TestPLC

Commer] |ch for field bus communication test

Print Window... | Print Window Preview | Acknowledge XY Assignment | Default | cedk | End | Cancel

Figure 7 PLC Name Input Screen
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PLCName PLCSystem pLC e [PLC Ras [Program [sFC | Device |1/0 Assinment |senl Communicatian |
0 ~ 511 At0] 9] =t [E| O QLo{of &

Common Pointer No. | P [0 After  (0--511) ‘
Points Oceupied by Empty Slot (1) 15 ~| Points ‘

Low speed |10 ms (1ms—1000ms)

High Speed |19:00  ms (0.01ms—100ms)

[~RUN-PAUSE Contacts

RUN X (X0--X1FFF)
PAUSE X (X0--X1FFF)

Latch Data Badkup Operation Vaiid Contact
Device Name -

Remote Reset ‘

~Timer Limit Setting ‘

System INterrupt Setting:

Inkerrupt Counter Start Mo, C (0--768)

Fixed Scan Interval

128 IW ms (0.5ms--1000ms)
129 W ms (0. 5ms—1000ms)
130 IZDU— ms (0.5ms--1000ms)
131 lmn— ms (0. 5ms--1000ms) w‘

Interrupt Program / Fixed Scan Program Setting
I High Speed Execution
Floating Paint Arithmetic Processing P ——
I Perform internal arithmetic operations in double precision ’7 I Use specil relay / special register from SM/SD 1000 ‘

I Allow

Output Mode at STOP to RUN

¥ Frevious State
" Recalaate(Output is 1 scan later) ’7

Service Processing Setting
& Bt e processas he s[5
time proceeds
1 Specify service process time ms (0. 2ms—-1000ms)
¢ Specify service process .
o Times {110 Times)

execution coun

Inteligent Function Module Setting
Interrupt Pointer Setting

Module

[ synchronize inteligent module’s pulse up

" Execute it while waiting for constant scan setting

T Use built-in CC-Link

Built-in CC-Link Setting ‘

(*1)Setting should be set as same when using multiple CPU. PLC Module Change Setting

PLC Module Change Setting

Print Window... | Print Window Preview | Acknowledge XY Assignment | Default | check | End | Cancel

Figure 8 PLC System Input Screen

PLCName |PLC System |PLCFie |PLCRAS |ch |pevice |1/0 Assignment | Serial Commurication |
MAIN POUE F7|XC =2 M3l5|0{0f 6} =2 10|22 Scan EfUOZ 7}
El-Program Ml Exearte Type | NFixedScenInterval | InUnit  +
MAIN 1 e [Scan - -
2 - -
3 - -
4 - -
5 - -
6 - -
7 - -
8 - -
) - -
10 - -
11 - -
12 - -
13 - -
14 - -
= - ——
16 - -
Insert — = s
18 - -
19 - -
Delete 20 - -
21 - -
2 = -]~
Flle Usabilizy Setting /0 Refresh Setting
I L
[
Print Window... | Print Window Preview | Admowedge XY Assgrment | vefauit | chek | Ed | Cancel
& y

Figure 9 Program Input Screen
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PLC Name |PLC System |PLCFie |PLCRAS |Program |SFC  |Device serial Communication

1jo ]

No. Slot. Type Model Name Points Startxy  ~|  Switch Setting |
o |pc i - ~
1000 |Inteligent - 32Paints ~ Detailed Seﬁm|
2 [10- |10 wix - 16Points. ~
3 [202 - ~ i
4 |3(0-3 - ~
5|04 - ~
3 - ~
7 = = -

Assigning the /O address is not necessary s the CPU does it automatically.
Leaving this setting blank wil not cause an error to ocaur

- Base Setting(*1)

Base Mode
Base Model Name Power Extension Cable Slots ~
- 5 B Auto
Ext.Basel - @ Detai
Ext.Base2 >
8 Slot Defauit
12 Slot Default
[——
(*1)Setting should be set as same when using muitiple CPU Import Multiple CPU Parameter | I Read PLC Data |

Read PLC Data H{E2 22/A] A5 22 PLCOM HE S HUHO|Es

Print Window... | Print Window Previen | Acknowledge XY Assignment | Defautt | chede | End | Cancel

Figure 10 I/O Assignment Input Screen

Q Parameter Setting

PLCName |PLC System |PLC Fie |PLCRAS |Program |SFC  |Device 140 Assignment [Serial Commurication

10 1)
No. | Slot | Type. Model Name Points Srtxy_ +| Switch Setting |
0 |pc e - =
1 |o@D [Inteligent 5 2Paints - Detalled Setting |
2 [1(0-1 |rio mix - 16Points =
EN G = = ]
IERECE - =
[ ~ -
6 A -
7 hd - -
Assigning the 1/0 address is not necessary as the CPU does it automaticaly.
Leaving this setting blark wil not cause an error to occur.
" e MELSOT Series GX Worlc | BRES .l
~Bese Setting(*1)
gase Mode
Base Model Name p ion Cable Siots © o
Main There is no error. 5 .
Ext.Basel b - * petail
Ext.Base2 -
8 Slot Default
=2 12 Slot Defauit

(*1)Setting should be set as same when using multiple CPU. Impart Multiple CPU Parameter Read PLC Data |

Print Window. . | PrintW\ndawPrauiawl Admaw\adgemssgnmant| Default I Check || End Cancel

Figure 11 Final Result Check Screen

Once parameters are entered as in the figures above, press the Check button on the bottom to check
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whether Errors occurred, then press the End button to enter the configured information. If an error
window is displayed after Check is pressed, check related configuration information, eliminate error
conditions and then press the End button to properly apply the configuration.

After PLC Parameter configuration is complete, Network Parameter information must be configured.
In this example, the system uses CC-Link, so select Network Parameter — CC-Link. Enter parameters
in the CC-Link configuration referring to the figure and table below and click the Station Information
button.

G MELSOFT Series GX Works2 DWWorkspaceWel st = = CC-Link Moduie Configurati

i Project Edit Find/Replace Complle View Online Debug Disgnostics Tool Window Help
: |00 | TR PR R g R | S R L e b LA L

" g8} Network Parameter - CC-.. [ fS} Network Parameter Checkingt |
tamberofvoddes [ =] ods Bl : NoSettng
i 3 f 4
St oM,
Tope [Master Stason. -
Tyoe Paramater Ao Start -
Moge [Renate Netiver. 1 Mode} -
W 3
A} Global Device Comment 100
S Global Label Y1000
A Globalt Wi
148 Program Setting wa
a4 Fou =
= Program .2 Remate CutpuiRY)
= g MaN e
= Program -
2 Local Label
& BN
Retry Count 3
LG Down select E3
‘Scan Mode Sedting. | Asynchronous
Celay Time Setmng
Siation Informason |
Remate Deviee Staten Inbal Settng |
| Interrugt Settings Interrut Setonas i _H
. f
T ——— Necessary Settng{ o Seting [ AreadySet) et needed( 1 Seling | AbesdySet |
E L. S— Settng item Detal:
WL R
ey ey et | P | = i I I

Figure 12 CC-Link Communication Configuration Screen

Item Details \
Type Master Station
Mode Remote Net (Ver.1 Mode)
Total Module 1
Remote Input (RX) X1000
Remote Output (RY) Y1000
Remote Register (RWr) W100
Remote Register (RWw) W200

Table 2 CC-Link Communication Configuration Description
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CC-Link Station Information Module 1 - % - &J

Expanded Cydic Exclusive Remote Station Reserve/Invalid | Inteligent Buffer Select(Word) -
Station Moy 8 " Setting B Foints Station Select Send

P ——— e p— [ ot |
[[Remote Device Station i 8P = | Mo Setting
| S— |

“Inteligent Device Station” of "Station Typeindudes local station and standby master station.

pefalt | ched | | cancel |

Figure 13 Station Information Information Input Screen

When the Station Information screen is displayed, enter Remote Device Station and Exclusive Station
4 information, press the Check button to check whether there are errors, and press the End button to
complete the configuration. Press the Check button at CC-Link configuration screen to check whether
there are errors, and press the End button to complete the configuration.

2.1.1.2 ST Language Program Creation
Since the ST language support option is selected when a project is created, it is possible to use ST
language when creating PLC software. The next section describes how to create a program that sets
the input value of the Input device as the output value of the Output device.

K VIELSOFT Seris 5% Works2 D:WaréspageivelSof PLCHees i < GBS 8B Sefing GlogslL T e —
i project Edit Find/Replace Compile View Online Debug Diagnostics Tool Window Help
NEAle iz of B [ e v | B ER B = RS S0 PRTR P e S e LB b
B [oe BN =3 | 9 £
I e T o) e o e T
MNavigation ”x & Global Label Settit 1
_ Label Name Daia Type Constart Device Address
N 1) [VAR GLOBAL |aReglnput [Word[Signed)0..7) w100 %MW1.256
i @ | & 2 || VAR GLOBAI aRegOutout [Word[Signed}0..7) w200 LMW1512
{8 Parameter 3 AR_GLOBAL igitallnput Eit{0.127) X1000 “Ix4096
P PLC Parameter | [VAR_GLOBAI igralOupu Be(D. 127) Y1000 S OXA0%E 77
E1-{8y Network Parameter 5 | [VAR_GLOBAI JiestFlag Bt
i B} Ethemet / CC IE / MELSECNET b
L8 CC-Link z
~{dg Remote Password g

{8 Intelligent Function Module 10

L pou 15
& {3 Frogram i
Egh MAN 18

il Program i

©. g5 Local Label 0

& FB/FUN 2
-{§5 Structured Data Types 2
-4 Local Device Comment 2
1.8 Device Memory ;‘;
8 Device Initial Value %
27

2

29

30

31

2

=
R0 K K0 0 I K N N O R KM K KA K ERERENENE] ENENEIRaK

Figure 14 Global Variable Input Screen

Register Global variables as in the figure above to use the I/O of the device connected via CC-Link
communication. Variable registration information is in the following table:

49



Class Label Name Data Type Device Description

VAR_GLOBAL  aReglnput Word(Signed)(0..7) W100 Register Input
VAR_GLOBAL  aRegOutput Word(Signed)(0..7) W200 Register Output
VAR_GLOBAL  aDigitallnput Bit(0..127) X1000 Digital Input
VAR_GLOBAL  aDigitalOutput Bit(0..127) Y1000 Digital Output
VAR_GLOBAL testFlag Bit Test Purpose
VAR count Word(Signed) Local Variable

Figure 15 Variable Input Information

B ELSOT seis X iorks2 DWorkspace el LCwest g ol abelseeng i o) T

i Project Edit Find/Replace Compile View Online Debug Diagnostics Tool Window Help

DB Ale vz Ea6 B e | B B | o o i 0 50 VPR T P B S e e O L
BRI Qi E A s s =
i Navigation ?x ‘ds Local Label Setting MAIN ... *
0 (Class Label Mame Data Type Constant Dk
[# o By )| B ; VAR  |lcount 'Word[Signed]
E--{8% Parameter 3 -
i PLC Parameter 4 -
1488 Network Parameter 5 =
© LB Ethemet / CCIE / MELSECNET 8 -
11 cC-Link : z
i-{gg Remote Password ) -
{E3 Intelligent Function Module 10 -
A Global Device Comment 11 -
E-{8 Global Label 12 -
.42y Globall 13 -
&3 Program Setting 14 2
=% POU 15 -
EH@ Program :g :
E--@ MaAIM 18 -
: Brogram 19 -
2 =
- FB/FUN 21 v
{§% Structured Data Types prl hd
4 Local Device Comment ] hd
@ Device Memory 24 e
¥ Device Initial Value = =
2% -
7 -
28 hd
29 -
] hd
kal -

Figure 16 Local Variable Input Screen

When the Global variable registration is complete, select the POU — Program — MAIN — Local Label
item as in the figure above to register the Local variable to use in the program. In this example, the
count variable is registered to execute the For loop syntax.
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[ MELSOFT Series GX Waorks2 D:#WorkspaceWMelSoft PLCWtest gxw - [MAIN [PRG] Program [S'I]__
i Project Edit Find/Replace Compile View Online Debug Disgnostics Iool Window Help
=7 = T “ et T [ b | B G FPR | 0 P AR S e R
] | B e R it S B SR [ B th e @O
i Navigation 1 x s MAIN [PRG] Program [ST] | * I
IF testFlag=0 THEN
® o By 3 B FOR count:=0TO 15BY 1DO
—= ] aRegQutput{count] = aReginput[count];
@} Parameter END FOR
- PLC Prameter FOR count:=0 TO 127 BY 100
- Network Parameter abigitalOutput[count] := aDigitalinput[count];
4P Ethemet / CC IE / MELSECNET D rom e giatinputieount:
L cC-Link -
END_IF;
{in Remote Password
{23 Intelligent Function Module
A% Global Device Comment
{8 Global Label
-4 Globall
+-fm Program Setting
3875 pOU
=+ Program

Local Label

& FB/FUN

{3 Structured Data Types
Mt ;s

Figure 17 MAIN POU Program Input Screen

Select POU — Program — MAIN — Program item and enter the motion of the MAIN program to execute.
Inputs made in the figure above assign the aReglnput variable as aRegisterOutput variable and the
aDigitallnput variable as the aDigitalOutput variable when testFlag is 0. Since the MAIN program is
registered as a Scan type during PLC Parameter configuration, the MAIN POU program automatically
restarts periodically even without specific inputs.

El MELSOFT Series GX Waorks2 G MelSoft_PLCWtest gxw - [MAIN [PRG) Program [ST] 1 I W i
i Project Edit Find/Replace | Compile | View Online Debug Diagnostics Tool Window Help

NBAle & Bl R R R RN
§| I |‘ g = e 4 i Online Program Change  Shift<F4 | 1 [ a

. Rebuild All Shift+Alt+F4
i Navigation = 0] ...n.:--:. T :. Troyram 51 [*

[Fiaa = Gp [2)) S
E-{§ Parameter
...... & PLC Parameter

END_FOR:
FOR count:=0TO 127BY 1 DO

ErBy Metwork Parameter 0
aDigitalQutput[count] := aDigitallnputfcount]:
ﬂ Ethernet / CC IE / MELSECNET END_FOR:

i L cc-Link
{in Remote Password ENDIF

{3 Intelligent Function Module
A% Global Device Comment
E-E Global Label
L Globall
B Program Setting
L1 nitisl Program
-} Scan Program
aﬁ MAIN

M1 standby Proaram

Figure 18 Compile Menu Selection Screen

When program creation is complete, select Compile - Rebuild All items and execute the entire project
build for program building. If there are no errors, no error message is displayed and the build is
complete. When the program is properly built, select the Online - Write to PLC menu as in the figure
below to Download.
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Bl MELSOFT Series GX Works2 D elSoit PLCWtest.gxw - [MAIN [PRG] Program [ST] | I
i Project Edit Find/Replace Compile Vie I Debug Di i Tool Window Help

A= = ) -HEBS-h’F|Beadlromch : = e 2 e o
5.|§|.%\Wm\mv?q-\@\h=§ Wite to PLC
Ewgatu: — pbl | Verify with PLC..
Remote Operation.
T o
e Gp [2) | & Password/Keyword D
L b =] g

PLC Memaory Operation 3
{4 Parameter
-~ PLC Parameter Delete PLC Data
i Network Parameter PLC Usgr Data » :
4% Ethernet / €C IE / MELSECNET Export to rmat &
& cC-Link

. Program Memaory Batch Download
~f4n Remote Password

{33 Intelligent Function Module Letch Data Backup 4
A} Global Device Comment BLC Module Change »
e Global Label Set Clock

4@ cloball eqister/Cancel Display Module Menu
- Program Setting
{1 Initial Program Moniter »

-l Scan Program Watch D
- MAIN Local Device B
) Standby Program
-} Fixed Scan Program

AN Nin Cunridinm Tomn

Figure 19 Write to PLC Menu Selection Screen

" "
Online Data Operation g

Connection Channel List

’]551@\ Port PLC Module Connection(USB) System Image.. ‘

‘ g }m  Read I & Write I © verity  Delete ‘

i) PLcriodule | -
Tile |

| Execution Target Data( 1o/ Ves )

Cancel Al Selections Wgnf,lp‘ay Size

Target | Detail Last Change Target Memory S
=114 Symbolic Information Program Memary/D...
i symboiic Information 3265 Bytes
" =% PLC Data Program Memery/D...
I fi Program({Program File) Cefal
Fimam 2018f06/07 16:31:57 2392 Bytes
1=l 4% Parameter
- JFPLC/Network/Remote Password)Switch Setting 2018/06/05 17:42:03 1188 Bytes
=™ Global Device Comment O
¥ comvenT [} Detzil | 2018/06/05 17:59:02
1=/ Device Memory 0 etz i

Necessary Setting( No Setting /  Already Set ) Setifitis needed( 1o Seting f Aready Set )

Writing Size Free Volume Use Volume
6,848Bytes 34,116 6,844Bytes Refresh |

Related Functions << Exscute Close

I B0 B 5 B

Remote Set Clock PLC User Data Write Title FormatPLC  Clear PLCMemary  Arrange PLC
Operation Memary Memary

Figure 20 Write to PLC Popup Screen

When a popup is displayed as in the figure above, select the Parameter+Program item to designate
the item to Download and click the Execute button to Download it to the PLC. After completing the
process described above, CC-Link communication is established and the PLC is configured to
periodically execute the test program that allocates the input value as the output value.
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2.1.2 Hilscher Gateway Device (NT 50-CC-EN) Configuration

During initial device configuration, use the Ethernet Device Configuration tool to allocate an IP
address to a Gateway device. In this example, 192.168.137.123 is used.

&~ Ethernet Davice Configuration |_‘:' ® |

File Options ?

Devices Online Find: | next previous
MAC Address Device ... | Device Name | IP Address | Protocol | Devic. . | Vend... ‘ D|
00-02-A2-44-B4-54 NETTAP... netTAP50... 192.168.137.... Netld.. - = =

-
1P Configuration for 00-02-A2-44-84-54 (e
1P Address: 192 . 168 . 137 . 123
Subnet mask: 255 . 255 .255 . O
X
Search Devices | Configure >|

Figure 21 Ethernet Device Configuration Tool Configuration Screen

Execute the SYSCON program to download the Gateway device image and create a new project to
add an NT-50-CC-EN device supporting the CC-Link protocol.

"I SvcON et - ntited ol = O i
Hle View Device Network Exvas Help
DEE Q & =2

’: £33 Project Unt
ne

NetTAP[NT 5030000<>(#1)

DIHE  netiAP

netDavice.
8
¢

> \Netwmk\/ww}

-+ x| [nefroject

[Output Window

4[¥ [¥/\ SYCON.net {netDevice /

[

dy Administrator NUM

Figure 22 Add Gateway Screen

Using the mouse, right-click on the added device and click> Configuration > Gateway to configure
the communication protocol of Port x2 and x3.
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[ svcomret - unteason Tl
||| Fle view Device metwork sras Help
o= @ [ ]
‘ I P
NetTAPINT 50-X%-X0x)<>{21)
Connect
—
Upload
cut 1 ]\ Bekdibus  Vendor }, DT Class), Found /
copy I eetiAr
"™
[ T—
Verson: V9047963
s Dot DB
Al T —
Wz 3 fersion: V1104 7563
lE il a . i S
J|E 3 1\ Network View / Disgnesis ’ T
= Additional Functions
Celte
5 Symbolic Name.
2|
3|
-
i
& '\, SYCOM.net | netDevice /
Hrescy dminatator i

Select CC-Link Slave for Port x2 and select Open Modbus TCP for Port x3, and then select Download.

Figure 23 Gateway Configuration Screen

&3 Configuration
= Settings
Signal Mapping

Device Assignment

Protocol Cornbinations

Primary network (Port 2)§ |CC-Link Slave

Required gateway:

Required icense:

Avaiiable Frmuare: I NSCCSOMBNXF-
|

Software dass:
Software version:
Basic Settings
Mapping Cyde time:
Metwork Address Switch
Enable:

Used by:

I
Secondary network (Port X3): fOpen Modbus/TCP

NT 50-CC-EN

ione
Browse
Download

Open Modbus/TCP Messaging ¥ CC-Link Slave % Muli protocol {combinable) Gateway

1146

10 [ Defauit

Mapping mode:

-

CC-Link Slave (Port X2)

I oK I Cancel

Help

[ netDevice - Gateway netTAP[NT 50-CC-EN]<1(#1) = | |
10 Device: INT 50-CC-EN Device ID: =
Vendor: Hilscher GmbH Vendor D: 001E BT
Navigation area = Settings
{23 Settings General
3 Driver )
et Driver Description: ‘nEtTAP

K= (@

Figure 24 Gateway Configuration Popup Menu Screen

After Gateway Download is complete, keep in mind that you must repeat the process of assigning an
IP address using the Ethernet Device Configuration tool as in the early stage of the process. This is
because the Gateway firmware update initializes the IP information and requires reconfiguration.

The following section describes how to configure Port x2 and x3 individually according to each
protocol. Using the mouse, right-click on the added Gateway device and click > Configuration > CC-
Link Slave or Open Modbus/TCP to configure the protocol to connect to.
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|

St vingaw

L -

4] 413 [ ¥\ SYCON.net netDevice /

eLTASINT S0-CCBN]<1>(#1)

File View Device Network Bxtras Help
DEE 0 [B=asa N EN-]
bl CE LT A I = | ke
9 [netTAPINT 50-CC-ENJ<1>(#1)] (2 CANopen
=| | = Q) CC-unk

Connect . NETX 51 CC/CCS
Disconnect 2 NI 10X-CCS/CCS
[ NP 10-CCS/CCS
Download 1 T 1005003
Uplosd 9 NT 5090630
R {5 \ Feidbos  Vendsr), DTM Class ), Found /
e Bt netiAP
paste Vendor: s Gabtt
Version:  V1.1000.4.7863
Nebwork Scan ater . DD
Configuration Gatevay s
K e s b b Gt
£ % " : e L CC-Unk Slave ® V1100047863
4 = | simuston 17092
e | Open Modbus/TCP
§ £ 5\ Network View / Diagnosis »T
x Additional Functions.
Delete.
Symbolic Name.

5 32 Gateway / Stand-Alone Stave
3o CIFX CCCCS
3 COMX 10XX-CCS/CCS r
g COMX S0XX-CCS/CCS
8 NETX 100 CC/CCS
8 NETX 10-CCS/CCS
8 NETX 50 CC/CCS
8 NETX 500 CC/CCS

[Administrator UM

Figure 25 Protocol Configuration Menu Screen for Port 1 and 2

I netDevice - CC-Link Slave netTAPINT 50-CC-EN] <1 (#1) a2 e

10 Device:
Vendor:

NT 50-CCEN
Hischer GmbH

Device ID:

Vendor I: owlie o

/23 Configuration
= Configuration

Signal Configuration Bus startup:
Wachdogtme: | O me
[ /0 data status | |
Idert |
Vendor code [ oo [ e
Modeltype: 1 |

Configuration

Interface

[Automatic: 5

Software version:
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Figure 26 CC-Link Protocol Configuration Screen

First, configure the CC-Link Slave protocol of Port X2 as in the figure above. Set the communication
speed to 10 Mbps as in the PLC configuration, station type to Remote device station, Number of
stations to four and click OK to complete the configuration.

55



" netDevice - Opan Modbus/TCP ne;TAP[NT 50-CC-EN]<1-(#1) E‘M‘
a 10Device:  NT 50-CCEN Device ID: - =
Vendor: Hilscher GmbH vendor ID: 0x01le DT
et [ Gonfigraion
¥33 Configuration Bus ~
wy Configuration
Signal Configuration Provided server connections: 4
Cliertt connection watchdog time I—TDDD ms
Respense timeaut: [ Tmm
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e e e s |
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Netmask: 255 . 255 . 255 v Enable C
Gateway: | 1] 1] 1] 1] | Enable
- s
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I Autoneg
Data L
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Figure 27 Modbus TCP Protocol Configuration Screen

Then configure the Open Modbus/TCP protocol for Port x3. Deselect the DHCP option as in the figure
above and enter the allocated IP information. In this example, the IP address 192.168.138.123 is used.

[P netDevice - Gateway netTAPINT SOLCENI<1o(e1)

;915“"

Mapped Signals
5 [Port X (CC-Link) <Add 1,
5 43 Bytes In <1»

8 Bytes In <1>/~48 InBytes, BYTE-0003 - ~48 InBytes, BYTE
2Bres n <17/-43 s BYTE 005 - -8 s ST 0%

[48 Bytes In <I>/~48 InBytes BYTE

WM%&J

TODewe:  NTICCEN Device 0:
| Jdsaivbes o oo | |
Nevgaton s (- |

/3 settings Available Si |

&3 Drver
e i = 68137.123-
Device Assignment
&4 Configuration
Settings
> Sona NPl Part i [Sgis & = [potna [ Signas_4 [Osaspe
Generated ommunicatios )
Genenated n Send ~256 InWORDS WORD 0025 WORD
Generated Watchdog Timeout Send ~256 InWORDs WOR 6 WORD
Generated Host Watchdog Send -255 InWORDS WORD_0027 WORD
Generated mor Count Send ~256 InWORDS WORD_0028
Genensted Eimer Log Indicator Send ~256 InWORDS WORD_0029
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P —
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Figure 28 Gateway Signal

Mapping Configuration Screen

After protocol configuration of Port x2 and x3 are complete, data must be connected to the x2 and x3
communication in order for the Gateway device to perform its role. Using the mouse, right-click on the
added device and click the = Configuration - Gateway menu to Open the Gateway configuration
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popup.

Then select Signal Mapping from the tab on the right to Open the data connection screen of Port x2
and x3. In the figure above, Port x2 is able to use 48 Bytes of data as In/Out and Port x3 is able to use
256 Words of data as In/Out. Because the data size of Port x3 is larger than Port x2, data must be
connected manually as the automatic allocation function is unavailable. In the figure above, 48 Bytes
of data of Port x2 are connected to 24 Words of data of Port x3.
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Figure 29 Download Menu Screen

After completing the processes above, execute Download as in the figure above to apply the changes.
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2.1.3 Test Procedure

v' After completing the configuration processes above without errors, the CC-Link Slave device
and Modbus TCP communication are configured as follows:

Mitsubishi PLC Fi HEER
(CC-Link) (Modbus TCP)
X1000.0 ~ F Digital Input 0
X10100 ~ F | ¥M Gateway FX| .
X1070.0 ~ F Digital Input 127
Y1000.0 ~ F Digital Output 0
Y1010.0 ~ F M 2N Gateway ZHX| | .
X1000 ~ 1070 o Y1070.0 ~ F Digital Qutput 127
Y1000 ~ 1070 } Digital I/O (16 Bytes)
X1000.0 ~ F Register Input 0
W100 ~ 10F . XlOlQ.O ~ F Register Input 1
W200 ~ 20F Register I/O (32 Bytes) : 14 Gateway ZH| :
X10700 ~ F |« » Register Input 7
W100 Register Input 8
Wi.OF Register.[nput 23
Y1000.0 ~ F Register Output 0
Y10100 ~ F Register Output 1
: 2N Gateway ZHA| :
Y10700 ~ F |« » Register Output 7
W200 Register Output 8
WéOF Register butput23
Figure 30 Modbus TCP and CC-Link Communication
\ Modbus TCP PLC Address Size |
Digital Input X1000 ~ X1070 128 Bits
Digital Output Y1000 ~ Y1070 128 Bits
Register Input X1000 ~ X1070, W100 ~ W10F 24 Words
Register Output Y1000 ~ Y1070, W200 ~ W20F 24 Words

Table 3 Modbus TCP and CC-Link Communication Connection Data Table
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v' The overall /O data supported are the same as the description above, but in the test, a
simple example is created to check whether 1/O control is performed properly by adding
some |/Os.

v' Add registers in the TP program as in the following table:

NETLE Type IP address Index
mDi0 ~ 7 Digital Input 192.168.137.123 0~7
mDo0 ~ 7 Digital Output 192.168.137.123 0~7
mRi0 Register Input 192.168.137.123 8
mRo0 Register Output 192.168.137.123 8

Table 4 Modbus Register Registration Table

v' Use Task Writer to program the following:

set_modbus_output("mDo0",ON)

wait_modbus_input("mDi0",ON)

set_modbus_output("mDo1",0N)

wait_modbus_input("mDi1”,ON)

set_modbus_output("mDo0",OFF)

wait_modbus_input("mDiQ",OFF)

set_modbus_output("mDo1",OFF)

/
v' Execute the Task to check its results.
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