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Foreword

This document describes how to connect a SIEMENS PLC (S7-1200) to a GX10/GX20/GP10/
GP20 Paperless Recorder (hereafter referred to as the GX/GP) and a GM Data Acquisition
System (hereafter referred to as the GM).

For more details, please see the General Specifications (GS 04L53B51-01EN) or the PROFINET
Communication User’'s Manual (IM 04L51B01-22EN).

m Applicable products

GX10, GX20, GP10, and GP20 Paperless Recorders (release number R5 or later) or Data
Acquisition System GM (release number R5 or later) and GX90NW Network Module (PROFINET
communication).

m Precautions

The contents of this manual may change without notice due to performance and functional
improvements.

Every effort has been made in the preparation of this manual to ensure the accuracy of its
contents. However, should you have any questions or find any errors, please contact your
nearest YOKOGAWA representative as listed on the back cover of this manual.

Copying or reproduction by any means of all or any part of the contents of this manual
without permission is strictly prohibited.

m Trademarks

The Yokogawa company and brand names used in this manual are trademarks or
registered trademarks of Yokogawa Electric Corporation.

Adobe and Adobe Acrobat are trademarks of Adobe Systems Incorporated in the United
States and/or other countries.

The company trademarks and registered trademarks used in this manual are not
accompanied by the trademark or registered trademark symbols (™ and ®).

The product names used in this manual are trademarks or registered trademarks of their
respective holders.

13t Edition: Sep, 2022 (YK) TI04L53B51-01EN 2022.09.16-00
All Rights Reserved. Copyright © 2022, Yokogawa Electric Corporation
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1. Connection

YOKOGAWA Co-innovating tomorrow

1. Connect <S7 PLC to SMARTDAC+ with GX

Configuration

PROFINET Master PROFINET Slave

<Note>
Use PROFINET compatible cable
for PROFINET communication.

Model Name W Setting Software
PROFINET Master S§7-1200 *1 SIEMENS TIA-Portal *2

PROFINET Slave SMARTDAC+ YOKOGAWA Web Application
(GX/IGP/GM)

*1 The model of PLC used in this
project is CPU1211C.

*2 The version of the software used
in this project is V15.1
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2. Configure SMARTDAC+

YOKOGAWA Co-innovating tomorrow

+ GX10/GP20
+ GX10/GP10
+ GM System

Connection

GX90NW Module Mounting Position
4 GX90NW must be mounted in the following position
1 SLOT 9
: SLOT 2
: Leftmost position when facing

2. Configure SMARTDAC+
GX20 |

the front of the main unit.

<Note>

When using GX90NW, be aware of
module usage restrictions.

Refer to the General Specifications
(GS 04L53B01-01EN).

€ Connect the Ethernet port of SMARTDAC+ and the Ethernet port of the GX90NW

al
B,

N\

B
3

Ethernet Port <Note>
= Ethernet cable to use
a8 - Shield twisted pair (STP)
1
— 1[' o +CATS or higher

i =i 'uff
GX/GP LEthernet Port GM
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2. Configure SMARTDAC+

Main unit setting

€ Connect the Ethernet port of SMARTDAC+ and a PC with an Ethernet cable (Fig.1)

@ Reconfiguration (Fig.2)

4 Modbus Server “ON” (Fig.3)

¢ GX90NW Setting (Fig.4)
* |P Address
+ Data Interval

* Un-updated error detection threshold count
@ The LED on the PROFINET port of GX90NW turns green (Fig.5)

')

T Ethernet

v ded -

Port

1 L[
=Y —

[E— ] — F_g_

Network module settin

PROFINET module

1P Address
192.168.1.1
Data interval
100ms
Un-updated error detection threshold count

[System information SE__ B 2 sE B 3
Module information 6X10-1J p S
(75 Timer settings MODBUS () Timer settings
On/Off,
P> Event action on [ Event action
;‘ﬁ Communication Eﬁ ‘Communication
o (Ethernet) settings 502 (Ethernet) settings
t_ Communication GEN d[:’_ ‘Communication
1 (Serial) settings on/off (Serial) settings
‘ B Network module LI | Network module
3 Port B
‘ [ ] 2 GX90NW-02-PN GX90NW-02-PN ‘ settings ort number Sasss ‘ settings
[ swem setwnss | garun NEEEE
On/Off
@ security settings { o H @ security settings H
= Exit [, Reconfioure = Exit = Exit
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2. Configure SMARTDAC+ - Note -

a o o) et o
(SO I— Y —

ofig,

Modbus client connect limits function

4 When using the GX90NW, pay attention to the Modbus client settings.
Turn off the Modbus client connection limits function. (Fig.1)
Alternatively, when turning it ON, please register the IP address of GX90NW. (Fig.2)

&«

2022/08/23 09:11:58

SE B

Allowed Modbus clients

Timer settings
P event action

;._ﬁ Communication
i Communication

B

Q System settings

Network module

@ Security settings

[=> Exit

Modbus client connect
On/Off

(Ethernet) settings

(Serial) settings

settings

limits function

Off

Timer settings 1
1]

[ Event action !
1

Communication 1

% (Ethernet) settings :
[]

]

i

1

o Communication
(Serial) settings
BI Network module
settings
Q System settings

@ Security settings

2022/08/23 09:12:10 @mE B
&« Allowed Modbus clients
T e ey e e e e ¥
Modbus client connect u_rrms function 1
On/Off i
4 Oon :
1 1
1
on/0ff 1
off |
IP Address 1
0.000 1
2
On/0ff
Off
IP Address
0.0.0.0
E Save

[=> Exit
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3. Configure S7 PLC
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3. Configure S7 PLC <Connection>

Connection
4 Connect SMARTDAC+, S7 and PC with TIA Portal installed to the network
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3. Configure S7 PLC <Initial settings>

1. Click “Create new project”
2. Input Project name etc.
3. Click “Create”

<Note>
TIA-Portal license is required.

YOKOGAWA Co-innovating tomorrow

3. Configure S7 PLC <Initial settings>

1. Click “Configure a device”
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3. Configure S7 PLC <Initial settings>

1. Click “Add new device”
2. Select your device.
3. Click “Add”

91 Open devicevew [ s |

A4 NAIGX_GVIS00- TLFPROFINETIB00 JITE —327\ 58 £ IBE1S7_PIT74 JIGMI0 1GX9ONW<:57.1200_Demo\GMI01GXIONW<57.1200_Demo.
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3. Configure S7 PLC <Loaded GSDML file>

Select “Options” -> “Manage general station description files(GSD)”
Select source path of GSDML file for SMARTDAC+
Select GSD file for SMARTDAC+ which can be downloaded here

ClICk “|nsta”” JA Siemens - WMickey\CapccinoSUocalsharedh I JA\GX_GV300-TL¥\PROFINENB00- JLTE —SiAT fxF BBENS7_PITJ7-{J/\GM10+GX90NW=S57-1200_Demo\GM10+ GXONW<=57-1200_Demo
Project  Edit View inzert Ol
Ui 1 H saveproject & ¥

pPON~

Opgons  Tools  Window Help

Ds s B MG ER F coonine F coofine | fp MW IB % H (1] [Feocrinpoee |

& [rciicruiaig RIEEPEE RS

~ L] GMI0+GX90NW==57-1200_Demo
I Add new device
sh Devices & networks
~ [ PLC_1 [CPU 1211C ACIDCRIY]
Y Device confguration

<Note> 8l online 8 disgnosic:
» (3 Frogram blocks
Refer to the User's Manual » 08 Temabayotiecs - S— -
I B s anage general station description files
(IM 04L51BO1-?2EN) for the T Installed GSDs | GSDs in the project
download location of GSDML. » [ PLCdata tpes

Source path: [Iiickey CapccinoSliocalshare SEA 7)1 51GX_GVI300 L ¥ PROFINETIE00 D E—30 2
» [33 Watch and force tables yCap IVEIGX_C IL? = é

» (& Online backups
» [, Device proxy data

Content of imported path

- i Version | Langusge _ sustus o
N ¥ GSDMLV2 22 ¥okogawa SNARD._ V242 Englizh Yokogaws

& PLCalarm textlists
» [ Local modules
» 1 Ungrouped devkes
» & Security settings
» [§§ Common data 3
» 5] Documentation settings
I8 Langlsges Sresourees

Dl
P G sdasg e 4
K u 1 B
< i v
[oeiee | [ corcer |
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3. Configure S7 PLC <Configuring Network>

1. Click “Network view”
2. Click-hold on “GX90NW” and drag and drop it on Network view
3. Draw a line between PROFINET ports of S7 and GX90NW

T4 Siemens - \Mickey\Capccino$\ocalshar

Totally Integrated Automation
PORTAL

X 0:e ZEGHER S

|2 Topology view [ Network view [E¥ Device view || options ]

. s : M 2 = 7 F3

é Nework| £ Connections [ connecion - E BHEHEQr = Network overview | Connections | I munication D =K

- H

B 10 system: PLC_1.PROFINET 10-ystem (100) [~ grooice i = daress nsubnet 50| ¥ Catalog H

e ~ 571200 staton_1 57—|zonsmw1 [Seche  |wtmt]|s
Add new device = )

5 pLC T SMARTDACPIuS D =D SPUIZTICACURY, Fiter  Profle: [l |2

gh Devices & networks P =)
e » SMARTDACplus Gxsonw 2

s =T L
 Online & dingrostics » (@ FCsystems 0

» g Program blocks » [ Drives & starters °
» [ Technology objects - » [ Network components =
» @ Extemal source fles » [ Detecting & Monitoring :
» (@ PLCtags » [ Distibuted 10 E

» [ Power zupply and diztribution

» [ Fied device:

(19 Other field devices
» (@ Addition Ethemet devices
~ [ FROFINETIO

» [ Drives

» [ Encoder:

» [ Gateway

~ [ Genersl

» 08 PLC data types

N Ve S e 3

» [§ Orline backups

» [ Device powydta
) rrogom ko

& FLCalam ezt
» (1 Locsl modules
» [ Dizrbuted 10

» I Ungrouped devices

» & Secury zettings

I

» (&1 Documentation setings

» [ Languages & resources
» [ Orlne access 2
» (3 Card RederlUse memary

» [ PROFIBUS OP

< [0 >

Jul [>][1o0% |~ s i
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3. Configure S7 PLC <PLC IP Address/Subnet Mask>

1. Click “Device configuration” 4. Click “Properties” 7. Input device name
2. Click “Device view” 5. Click “Ethernet addresses”
3. Click Ethernet port 6. Input IP address/Subnet mask

..... [0 1055 System con

<Note> momer -
If “Generate PROFINET device name automatically” 9 ereme T <« 7
is checked, the S7 device name is automatically set.

1)
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3. Configure S7 PLC <GX90NW IP Address/Device

1. Click “Device configuration” 4. Click “Ethernet addresses”
2. Click “Device view” 5. Input IP address

3. Click “Properties” 6. Input device name

1 protocol 3 <Note>
IP address is automatically set.
You can change it if you want.

PROFINET

< N Ote > [ Generate PROFINET device name automatically <
If “Generate PROFINET device name automatically” is R 6
checked, the GX90NW device name is automatically set.

YOKOGAWA Co-innovating tomorrow

3. Configure S7 PLC <GX90NW Assign Device Name>

1. Click “Online access” 4. Select the device to set 6. Click “Assign PROFINET device name”
2. Select port of PC and click “Online & diagnostic” 7. Assign device name
3. Click “Update accessible devices” 5. Click “Functions” 8. Click “Assign name”

Devices |

e
o
1R onine eckups o] 7 rncion: €= 5§
b A g e ssaress
' [ Deviee prowydata Assign PROFINET device name Configured PROFINET device
. T
5 rogam i secing RO devicename: [mardoclvd «—7
Crsdmonts e ope
» [ Local mdules
[ Distibuted 10
IR Unprotped Gevices 6
S —

(1]
=

Assign PROFINET device name

I Device configuration <Note>
e Device fitter Set the device name configured
I 1o_cH_value_1

Il MATH_CH_Value_1
Il com_cH_value_1

in the previous procedure.

Accessible devices in the network:
1P address MAC address. Device  PROFINETdevicename  Status

[ Documentation settings
» [ Languages & rezources
1 —> 5 o occes
Y Dizpleyhide nterfaces
» [ COMIRS232/PP mulimoster cable] "
2 =2 ~ [ intel®) Ethemet Connection (4) 2194 " [C)LED fshes [ Updateise.. [isstcsionnamesss]
T s ! 2
/ 1 Display more information
3 Rl 10192088000 e
T~ 5 Accessible device [0030-114A76<1] |

4 — L pounetieanat; ool H 8

> TR ntel(¥) Dual Band ireless AC 8265 -
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3. Configure S7 PLC <Download Setting to S7>

Click PLC
Click “Download to device”
Select port of PC

5. Select PLC
6. Click “Load”
7. Select Action if necessary

8. Click “Load”
9. Click “Finish”

10. Click “Go online”
11. Click “Start CPU”

pPON=

Click “Start search” 2

Project  Edit  View

G (Y H ssveproject & X 3 = X *

10 11

7a Siemens -

Insert  Online  Options

Project Edit View Insert Online Options Tools  Win

Cf (1 | saveproject & M & X 9 M EE R & coonline F coofiine fz [0 IR
3 TXUENGEd downioad to evice: X
Devices
y Confgured accez: nodez of PLC_1*
= Device Deicetype ISt nefacetpe  Address Subnet
nc Guizcam. 1x1 i 192168111 e 1
¥ ] GMI0+GX90NW=57-1200_Demo
I Add new device
o Devices & networks
» [ e [cpu 1211 Acioam
Dl R, € | 4 rta ey o =i :
R eeteie e a0 © oo
~ [ SMARTDACpIus [GX90 NW| v [mey =
¥ Device configuration = &_ 3 r————— r—
%/ Online & diagnostics 4 @ v oec Ready for loading. Load PLC_1"
i SMARTDACpIus [GX90NW] i _ —
Tl iocHLvete 1 Ceiecr argerdice [Shaw il campatile devier - s
IDevice Dnicenpe  meracetype | adoress Torgetdevice TR
Tl AT _cH_value_1 = L Fem==n
pLc CPUT211C AT, PIIE 192168110 PcT € 5 e i
Il com_cr_value_1 = = e ccesz acdrezz = ation o cur f 7!
i ' o siemens comfindustralsecurity f 1
| I 1
f A fe (oniine) — H
[)FiezhLen h
| @ o fgurat.. Delete and replace zyztem data in arget Dovload to d
» 5§ Securitysettings ‘._ 4
+ (3 Common data [sunseannd ] Textlibraries  Download all i\almmmindmnhsuensmd:wg 8Canm:len!dcwm\uaﬂ
[l Documentation setings Oriine sus nfermtion () oisplayonyeror messages -
= 7 < [ 5
D If_ Rorwes G oanres 1 of2occessibe devices found. 6 = K } B
» g Online sccess o 8 \1, |
» [ Card ReaderlUSB memory. ¢ ]
ood || Goncel | =
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4. Setting Sample
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4. Setting Sample

Setting Sample
€ Read Data
* Read analog Input 1-10ch(slot 0) of SMARTDAC+ to S7 PLC
@ Write Data
* Write analog Input 0-1ch of S7 to SMARTDAC+
@ Start/Stop Recording

« SMARTDAC+ record Start/Stop control from DI0 of S7
(DI0 Low—High : Rec Start, DI0 High—Low : Rec Stop)

YOKOGAWA Co-innovating tomorrow

TI04L51B01-31EN 2022.09.16-00



11

4. Setting Sample <Tag Table>

1. Use “PLC tags”

[& Topology view [k Network view I D:

2. Fillin the necessary information =] o veniow
2 W [uodule Rack [Slot |laddress |Qaddress Type
& - SMARTDACPIUS o [
&v“ | b _interface. 0 ox1
& 110_CH_value_1 o 1 68,267

dr IR > 1] [sesrchin] <Note>

For the cycle data of SMARTDACH, refer to
2 @Tags User's Manual (IM 04L51B01-22EN).
eI
e B [ Topology view g Network view [ IY Device view
~ (] GM10+GX50NW=57-1200_Demo Name Tog able Data ype Address & EREETEE =4 | Device overview
[ Add new device 1 i@ Reciol Rec_Alch01-10 [=] Dint )] %088 - 5 s W [Module Slot  |lsddress  Qaddress |Type
# Device: & networks 2 la  recao Rec_ALchot-i0 DIt 72 < 103
v [ PLC_1 [CPU 1211C ACDCIRY] 3 la  Rec A3 Rec_Al_ch01-10 Dint %ID76
[IY Device configuration 4 @ Rec A4 Rec_AL_ch01-10 Dint %ID80 P e ; 9
%] online & diagnostics 5 j@ recA0s Rec_Alch01-10 Dint D84 recko SR TR
» i Program blocks 5 l@ Recaios Rec_Achot-io DIt winse ek B EEQE]
» 3 Technology objects 7ol@  RecAl07 Rec_ALch01-10  Dint D92 L
» L Excemal zource fie: =ls la recaos Rec_Achot-io DIt P = TR toorto —
v (@ PLCtags 9 la  Rec_pio9 Rec_Al_ch01-10 Dint %*ID100 -
L el Hsc2 117 100610 Hsc
5 Showsil - 10 Rec_A_cho1-i0__oint =102 s iiEN fiovatic Hsc
& Add new tag table n PLC_AI_chO-1 Int lWed HSC_4 119 1012.10, HsC
%4 Rec_AI_ch01-10 [54] 12 PLC_AI_chO-1 Int HSC_5 120 1016..10. HSC
35 PLC_AIChO-1 [4] 13 PLC_AI_chO-1 Dint HSC6 2 1020..10. HSC
R rcoon - Srerero ot Pulze_t 132 1000..10... Pulse generator (1.
% Rec_Start_Stop 4] . FLED0 Faal " ! iE3 100210 Pukesenerer (77
2L i ¥ 130 1004..10... Pulse generator (T
» PLC data types. eq_Rec_Stal e c_Start_Stoj Bool
e e o rec Sun fec StarSiop Pt 135 1006_10. Flsegenertor (.
Dl e 17 @  ReqRecStop Rec_Start_Stop Bool SRTROrNET rerRce T
» L& Online backups B a Rec_Start Rec_Start_Stop ‘Word
» [ Taces 1B @ Recstp Rec_Stert Stop  Word Opersnd ideniter: [ - | Operand identifier
. iy Ed Operond type: I :input
e <] n adgresss[o ]
Bl PLColam tert L Q : output
M : memory
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4. Configure S7 PLC <Write PLC Value to SMARTDAC+ comm Ch.>

1. Use “Program blocks”
2. Programing, used by “MOVE” function

= [ ] GMI0+GX90NW=57-1200_Demo | |~ Name Data type Defaultvalue  Comment
B Add new device 1@ v Input

By Devices & networks. LB
- [ PLC_1 [CPU 1211C ACDCRIy] —F i =0

[ Device configuration
%/ Online & diagnostics

~ &g Program blocks €= 1 ~  Network 1: i

» Block title: “Main Frogram Sweep (Cycle)” 2

I Add new block L PLC_AI00_Copy
4 Main [0B1] -

Write the analog input value (%IW64, %IW66) of the PLC

4 PLC_AI_Virite [OB123] to the SMARTDAC+ communication channel(%QD64, %QD68)
4 start_Stop [08124] MOVE
» 3 System blocks E H
» [ Technology ebjects e %QD64
» L External source files TPLCAIchoO” — 1N “PLC_Achoo_ |
(3 3 ouT —out 1
~ (@ Flctags =
S Showall tags 1
B Add new tag table 1
5% Rec_Al_ch01-10 [54] v Natwork 2 1
55 PLC_AL cho-1 [4] 1
2 rc o] FLC_AI01_Copy 1
= Rec_start_stop [4] 1
» [ PLC data types MOVE 1
» [ Watch and force tables EN — T
» [ig) Online backups WG 6 %QD68 1
» [ Traces “PLC_AIchO1™ — N _chot_
» (i, Device proxy data 4 ouTl — out
§ Program info
E] PLC alarm text lists.
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4. Configure S7 PLC <Start/Stop Recording>

1. Use “Program blocks”
2. Programing, used by “MOVE” and “WRREC” function

DIO is “O
60 addre be e
~  Network 1: initial call of this 0B ea arting record o
Startistop Command ARTDA
Project Edit View Insert Online Options To
CF (Y saveproject 3 X = 5 X 0% we
= oo B DIO is “O
= 61 addre be e [
N WMWE O a -
De s OUTI — "Rec_Starg a opping ord o
ARTDA
i = * IM04L51B01-22EN
= o E Tz D -
“DIo” MOVE Emozx Data Direction | ¢ o) ,;;: w5 | Supplementary Information
ElE— Starts or sto 0: Fixed at 0 wh d
- < — E ps recording xed at 0 when reading
] GM10+-GXS0NW=57-1200_Demo 2N WINEO 2 301 |(when multibatchis notin [Read/Wiite| 2 JINTIG| 0
B’ Add new device s oum — "Rec_Start" K use) H 2.Stoprecording
& Devices & networks
=
~ [ PLC_1 [CPU 1211C ACIDC/RlY] If DIO goes from O to o
IIY Device configuration 1 (OFF=ON), send et
] online & diagnostics the signal only once. Variont
~ [l Program blocks <€— 1
7 Add new block e
& Main [081] =0
4 PLC_AI_Write [0B123] L Mso0 279
H Req RecStart” | .\ amacplus~
4 Start_Stop [OB124] - L o o
¥ g System blocks woo 301 g
2—Len

TWG0
*Rec_Start’ — RECORD
“Req_Rec_Stop”

If DIO goes from 1 to 0
(ON=OFF), send the
signal only once.

YOKOGAWA Co-innovating tomorrow

4. Configure S7 PLC <Check real-time operation and values>

1. Click “Monitor all”

1 <Note>
2. You can check real-time operation and values J/ PLC must be connected online.
R IEE TRl
W EEETEEGCY ST IR E PLC tags
Start_stop, Hame Tag table Data type Address Retain  Acces... Writa.. Visibl.. Monitorvalue
- @’f”‘:‘m Datatype L e e 1r 1 @  Rec_AID1 Rec_Al_ch01-10 Dint %IDEE =] =] M 9999
- s 2 @ Rec_AID2 Rec_Al_cho1-10 Dint %ID72 =] =] M 9999
=1 e il e 1 3 @ Rec_AD3 Rec_Al_ch01-10 Dint %ID76 =] =] ¥ o99ss
N a1 P 4 €@  Rec_mio4 Rec_Al_cho1-10 Dint %ID8O =] =] ¥ 9999
srrtsiop commend 5 @ Rec_AIDS Rec_Al_ch01-10 Dint %ID84+ =] =] [ZRCEET
5 4 Rec_AlO6 Rec_Al_ch01-10 Dint %ID88 =] =] ¥ 9999
7 @ Rec_Al07 Rec_Al_ch01-10 Dint %ID92 =] =] ¥ ooss
& @ Rec_AlO8 Rec_Al_ch01-10 Dint %ID96 =] =) ¥ osss
S 4@  Rec_AlD? Rec_Al_ch01-10 Dint %ID100 =] =] ¥ 999
10 @  Rec AlD Rec_Al_ch01-10 Dint %ID104 ™ =] M 9999
11 4@  PLC_AlchoD PLC_AI_ch0-1 Int 6lvs4 =] =] M 2730
12 @  PLC_Alchol PLC_AI_cho-1 Int W6 =] =] M 2730
13 40 PLC_ALchoO_out  PLC_AL_chO-1 Dint %QD64 =] =] M 2730
14 4@  PLC_ALchOl_out  PLC_AL_cho-1 Dint =] =] M 2730
15 @ oo PLC_DIO [=] Bool = =] =] M [ FaLsE [
16 |9  Reg_Rec Starnt Rec_Start_Stop Bool ] =l M @Fuse
17 @  Reg_Rec Stop Rec_Start_Stop Bool ] =l M @ FasE
18 @  RecStart Rec_Start_Stop Word %NWED =] =] ™ 1820000
T 19 @  Rec_Stop Rec_Start_Stop Word %NVIET =] =] ¥ 1820002
} 20 Add ne:
neure s e
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