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1. Remote I/O Module System Configuration List

Part No. Specification Description
GFGW-RMO1IN| Modbus TCP-to-Modbus RTU/ASCII, 4 Ports Gateway
GFMS-RMO01S | Master Modbus RTU, 1 Port Main Controller
GFDI-RMOIN | Digital Input 16 Channel Digital Input
GFDO-RMOIN | Digital Output 16 Channel / 0.5A Digital Output
GFPS-0202 Power 24V / 48W Power Supply
GFPS-0303 Power 5V / 20W Power Supply

1.1 Product Description

I. The gateway is used externally to connect with Siemens S7-1500’s communication port
(Modbus TCP).

II. The main controller is in charge of the management and dynamic configuration of I/0
parameters and so on.

II1.The power module is standard for remote I/Os and users can choose the model or
brand of power module they prefer.
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2. Gateway Parameter Settings

This section details how to connect a gateway to Siemens S7-1500. For detailed information
regarding io-crio P , please refer to the in-srio M -Series Product Manual

2.1 i-Designer Program Setup

I. Make sure that the module is powered and connected to the gateway module using
an Ethernet cable
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II. Click to launch the software

HUDIH

DAUDIN
i-Designer...
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I1I. Select “M Series Module Configuration”

erv1.0.30.b

le Configuration M Series Module Configuration

IV. Click on the “Setting Module” icon

erv1.0.30.b

le Configuration M Series Module Configuration
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V. Enter the “Setting Module” page for M-series

Setting Module

Module List ModeType Gateway Mode - IP Address 192.168.1.20
Module Module Option

System Log

DateTime Description

Connect

VI. Select the mode type based on the connected module

Setting Module

Module List ModeType Gateway Mode = IP Address  192.168.1.20

Module vioauie upuon

System Log

DateTime Description

Connect
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VII. Click on “Connect”

Setting Module

Setting Module
Meodule Option

System Log

VIII.

Gateway Module IP Settings

IP Address

Connect

Setting Module

Module List
Module Module Option

GFGW-RMO1N Internet Settings

1P Ad S 192.168.1.20
255.255.255.0
Default Gateway 192.168.1.1

Netmask

System Log
DateTime

Q 2 14 16:28:06

Operating Settings

IP Address 192.168.1.20

Port Settings  ID Mapping  Module Information

Description

Read Gateway Module Successfully!

Disconnect

Note: The IP address must be in the same domain as the controller equipment
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IX. Gateway Module Operational Modes

Setting Module

Module List IP Address  192.168.1.20
Module Module Option

GFGW-RMOTN Internet Settings ~ Operating Settings ~ Port Settings 1D Mapping  Module Information

Channel 1T Mode Slave ~ Timeout 29 ms
Channel2  Mode Slave ~ Timeout 25 2 ms
Channel 3 Mode Slave ~ Timeout 25 2 ms

Channel4 Mode Slave ~ Timeout 25 2 ms

System Log
Description

Read Gateway Module Successfully!

Disconnect Save Setting

Note:

Set Group 1 as Slave and set the gateway to use the first set of RS485 port to connect to the main
controller (GFMS-RMO1N)
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3.Siemens S7-1500 Connection Setup

This chapter explains how to use the TIA Portal program to connect S7-1500 to a gateway and add a
remote I/O module. For detailed information, please refer to “SIMATIC S7-1500"

3.1 Siemens S7-1500 hardware connection

I. The Ethernet port is at the bottom center of machine. Match this port to the
gateway's Ethernet port.
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3.2 Siemens S7-1500 IP Address and Connection Setup

I. Launch the TIA Portal, click on “Device Configuration” and then the “PROFINET
Port” on the left side of the program

S7_1500TCP » PLC_1[CPU 1511F-1 PN]
w# | [Fiam  [Rasan IV eaam |
5 (=] 2 | d [recricPuisiiFen e B B &)= [ @ ¢ =
2]
= ] S7_1500TcP ~ ;‘
W EETRE v v v .
oh BETOFE
~ @ PC 1[cPulIsT_ 100 0 2 3 4 5 6
¥ eeis L S0
PR j i
-~ g 2FR
R f
& Mein [0B1]
[
» (3 TZRR
» @ SHERICZM
» GPCER
» L PLCENIBRERY
v Lo sianE [v]
v (g T < W 3] [100% 2 e arereriliL 1]
» (5 Traces I Hym
v (i, BERIELHE ‘ [dmtt Mot o[ ewm |
= A IERBEEERETTT R EES
S PLCEIZR o] # b -
< G feisek UK E
FETT T ~ PROFINETHED] [X1] O ES
i FH: | PNIE_1 =
; T = oz = 1
£ b
P
» BRI LS
web fRSEiAE] @ EWEPRE Pl
BB o ———
B IPiEE s | 192 168 1 1 |
i FAUME : | 255 255 255 . 0
< [} > SR b O sern s A

II. Click on “Ethernet Address” and type in the IP address as the same as the gateway at
192.168.1. XXX

IP #3iX

(=) FFMEPEE P
IPHtE: | 192 0168 .1 . 11
Fhes  [5_25 25 o |
[ {mFRs srds
it L uRTe

O EEEPEBETE Pt

10
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I11.

A.

BT

[ a6 %
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LTS

HEAR

PERS

B
C.
D

= A

I viviviy

Hhf

E
v [ s7E(E
v [ AR rEE
» [ viEB fB&3E
il 124t
~ [] MODBUS TCP

3
i3
V5.1
Vi1

4 WB_CLIENT

3@if PROFINET T ...

vaa [=]

4 MB_SERVER
b [ EiERIEE

3#iT PROFINET BT ... va.2

[T >

On the right side of the MAIN program, select “Commands”

Click on the “Communication” menu
Click on the “Others” menu

Click on the “Modbus TCP” menu
Click to add a new “MB_CLIENT”

IV. Reading of the communication register

M2

"AlwaysTRUE® — REQ
FALSE — DISCONNECT

0

44097

10

P#M1000.0
WORD 100
"DB_MB" Static_1

Triggers “REQ” with rising edge
DISCONNECT: Set to "false"

MB_MODE set to “0”

MB DATA_ADDR set to “44097”
DATA_LEN set to “Data Length”
DATA_PTR set to CPU’s register address
CONNECT setup will be explained below

%DB1
*ME_CLIENT_DB"
MB_CLIENT

EN ENO

DONE =i
BUSY —i ..

ERROR = ...

MB_MODE STATUS

MB_DATA_ADDR

MB_DATA_LEN

MB_DATA_PTR

CONNECT

11
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V. Writing of the communication register

%DB1
“MB_CLIENT_DB"
MB_CLIENT
EN ENO
%M1.2 R -
" Always TRUE" BUSY —--
_| I_ REQ ERROR —1...
FALSE — DISCONNECT STATUS
!~ MB_MODE
48195 — MB_DATA_ADDR
10 MB_DATA_LEN
P#M1100.0
WORD 100 MB_DATA_PTR
"DB_MB" Static_1 CONMECT

Notes:

Triggers “REQ” with rising edge
DISCONNECT: Set to "false"

MB_MODE set to “1”

MB DATA_ADDR set to “48193”
DATA LEN set to “Data Length”
DATA_PTR set to CPU’s register address
CONNECT setup will be explained below

% io-crio ML s first GFDI-RMOIN has the register address at 1000(HEX) converted to 4096(DEC)+1

and the starting address at 44097

X 0-crio M ’s first GFDO-RMOIN has the register address at 2000(HEX) converted to 8192(DEC)+1

and the starting address at 48193

% For MODE settings, please refer to Siemens MB_MODE, MB_DATA ADDR and DATA_LEN

Parameters

12
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3.3 CONNECT Setup for MB_CLIENT V4.1 or Above

The PLC on the client uses the “MB_CLIENT” command. The biggest difference from the old
version of the command is that now DB needs to be created manually for CONNECT. The
section below shows how to add and setup a DB

I. Under the “Program Block” in the “Project” column on the left, click on “Add a new
block” and then select “DB (Data block)”

e ¢
| i &1 -

?‘ = BN J

W G E 'a; o =

o BEFOFIA :
~ (W PLC_1 [CPU151... 1INt =S - 5 -
Iy esEs 5 OFa
S TEREILZHE, 2 I
- 5 R Z
[ ’FB i -
T =51 = BBt (0B) (RIFIZFFEUE -
5 HER b )
L gty BSiEE
» L TEHR
» L@ ZMEREST ]
» [GPLCER ’
» [ PLCERIBSERY FC
» L EESENE
» L) TR i
» [ Traces
» [ S EHIEHIE
o 2FRER '
. PLC S350, - DB
O B g
v [iEiam

II. From the generated DB list, add a new data type and type in “TCON_IP_V4” to
generate a configuration list

S7_1500TCP » PLC_1[CPU 1511F-1 PN] » #2)¥#k » Edish 1 [DB5]

= E i, =T REFRE o BB W W SRREESERGET g @ SERETEISNHE B @ = |
e
& it AIMHMIL.  MAH. FEHMIL.  IREE R P23
1 |4 ~ Static
2 . i
(<] 1] B

13
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III. With the list generated, we can proceed to set up the connection

BT aigren #Eh1E
1 4] — Static | IEI
2 4@ = ¥ Static_l TCON_IP_v4
3 <4 ] Interfaceld HW_ANY 64
4 <l a ID CONN_OUC 1
5 4 . ConnectionType Byte 16808
6 <l = ActiveEstablished Bool 1
7 4 & ¥ RemoteAddress IP_V4
8 <4l = ¥ ADDR Array[1..4] of Byte
9 <1 = ADDR[1] Byte 192
10 41 = ADDR[2] Byte 168
11 @ = ADDR[3] Byte 1
12 @ . ADDR[4] Byte 20
13 4 = RemotePort Uint 502
14 40 . LocalPort Uint 0

Interfaceld: Hardware ID - the value is as illustrated below

ID: Station number

ConnectionType: For Modbus TCP, please use 11 or “16#0B’

ActiveEstablished:

RemoteAddress: Please set up according to the connection’s IP address
RemorePort: When used as a client, please set the connection device’s port to “502”

LocalPort: When used as a client, please set it to “0”

14
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IV. Under “Device Configuration”, double-click on “PROFINET Port” to see

the hardware ID under “Hardware ID” under “Attributes” .
p DBRSEFR A

<)
\
[

<] n ] [>] [100% o] —%— @&
[Fer uen o|ues |

|| #m [lozm [ gwmasm [ sk |
Bl .
F-parameters Eﬂhﬂﬁ
iRt BRI EE
BHEIRS
e [#eimm. o 1
ARAT

Web fR 5881561
BRI

T

V. Once the DB module has been established, please compile the program and set up
MB_CLIENT’s CONNECT pins

RAP %RHEE ABDV) HAO EHio) BN
S EHRRE & X il X 0 @

TIRAM BOM wEEIH)
B iy R

S7_1500TCP » PLC_1 [CPU 1511F-1 PN] » #2)5sk »
i
% [E]D 2 & I B E T RATHE G BE W W SHEEFMEEGEP g @ SERENEYTRE B O =
DB_MB
7_1500TCP A i Bupssn RESRTE o153 M HMI. M H.. FEHM . i3EE it 4 pzi+3
e gt 1 @ v Sttic [
h RS F0RLE 2 @e v swc1 TCON_IP_v4 =) =) ™ =} |
i PLC_1 [CPU 1511F-1 PN] 3@ = Interfaceld HW_ANY |_s.| | ™3] ) 3] {w-dentifier of [E-in|
0y ewas =ld @ = D CONN_OUC 1 3] 3] [v] connection referer ‘g
N/ TERAOISHR 5 4@ = ConnectionType  Byte 16208 ] 3] v e of cannection: |
r o BFR 6 4@ =  ActiveEstablished Bool 1 ] 2 )
[P 7 4@ ® ¥ RemoteAddress  IP_V4 53] ) (v
& Main [0B1] s a = v ADDR Array]1.4] of Byte 73] 73] v addre
- i R s @ = ADDR1] Byte 192 = & “ Pus addre:
v o BFRE 10 @ . ADDR[2] Byte 168 72} ¥ ¥
' MB_CLIENT .. " la = ADOR[3] Byte 1 ] ) 3]
 De_\e [DB2] 12 @ . ADDR[4] Byte 20 =3 v [w) a
S MB_CLIENT.. 1340 = RemotePort uint 502 =] v “ . remote UDPTCF porf |
MB_CLIENT... < i 3|
=i Yer.0 on.. |drer [nlee oY o
! —————
) SMEBER IECREEE
@ PcxR R
L PLc gimessy o| B -
73— — F o .

15
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VI. CONNECT Pin Setup

Click on the CONNECT pin’s \it and select the DB module just setup earlier.

L=FonnNecT

<l "Clock_2Hz" Bool %MO0.3 ki
<@l “Clock_5Hz" Bool %MO.1 |
@ “Clock_10Hz" Bool %MO.0 b
<@ "Clock Byte" Byte %MBO

@ "oB_me +/BDe DB2 >
<@ "DiagStatusUpdate” Bool %11

<@ “FirstScan® Bool %M1.0

W=l “Local

Hw_SubModule

Then select the “Static” list just generated
“DB_MB". | = CONNECT

x
lad static_1

Finally, select “None” to complete the setup process
"DB_MB"Static_1.  [=FONNECT

TCON_IP_v4

el

%
41 ActiveEstablished
0 ConnectionType
- ID
-4 Interfaceld
-4 LocalPort
<4 RemoteAddress
@] RemotePort

Bool

Byte
CONN_OUC
HW_ANY
Ulint

IP_vd

Uint

activelpassive ...
type of connec...
connection ref...

HwW-identifier of...
local UDPITCP p...

remote IF addr...
remote UDPITC...

>

16
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% Once the setup is complete, if you can connect to the network to shut off the module but
there is no control module matched, a potential cause is the PLC still has the default “FF”
for its packet output station number. Please refer to the section below for solution.

VII. Under the “Program Block” in the “Project” column on the left, select “System
Block” and then select the “MB_CLIENT_ DB” module for connection.

| wa |

~ [ ] 57_15007CP -
B RmERinE
o BEFORE
~ (@ PLC_1 [CPU 1511F-1 PN]
It &ssEs
W TEERFTOHR
- g B
i
3 Main [OB1]
> g R
> ¢ EFER
& MB_CLIENT[FB1084]
§ 08_n8 [DB2]
| ¥ MB_CLIENT DB [DB1] |
&3 MB_CLIENT DB_1 [DB3]
@ TCP_DEB [DB4]
(3 ITZw%
SHERRST
L& PLCER
[ PLC B3Ry
(& BEYBmE v

[}

v v v v v

VIIL. In the “MD_UNIT _ID” field for the selected DB module, type in the control module
station number that you need to connect

S7_1500TCP » PLC_1[CPU 1511F-1 PN] » #2J¥h » £S48 » )¢5 » MB_CLIENT_DB [DB1]

SF o, = T RETRRE L BB MW SHEEFMIZNRET g @ SEAEMSENINE B &) =

MB_CLIENT_DB
B4 EiRsEE) TEiEE ¥ ATAAHMIL. DA H.. FEHMI..  PSE R

19 4@ = » TRECENE TRV v [~ ] |

20 4@ = » TRESET T_RESET 7] ™ ]

21 40 = » MIAG T.DIAG W [ (3]

22 4@ = » TDIAG_Status TDiag_Status ] ¥ vl

23 4@n Blocked_Proc_Timeout Real v [w]

24 @ Rev_Timeout Real 2 W (v (v

25 40 =  MB_UnitID Byte 1 1 ] v [ E

26 4 = MB_Transaction_ID Word 3] [ v

27 @=  MB_State Word : =] v

28 40 = SAVED_MB_DATA_AD.. UDInt 0

29 40 ®  SAVED_DATA_LEN Uint 0

30 40 =  SAVED_MB_MODE usint 0

31@s= Connection_ID Word | ] (v ] - M
[<] i ] [>]

17
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4.Siemens S7-1500 Simple Programming Example

This demonstration shows how to use the program to control io-sric ##’s input/output contacts

I. Under “PLC Variable” of the project column on the left, click on “Add a New Variable
Chart”, which will come in handy when you compile your program later

15 5 4 m 4
ik

=2

Iy @sas Al
W TERFON2HR
» g B
r [ TEHS
» SHERESZIF
v (@ PLCER

. & ETHRAES
K S ERE I

22 Defaulttag table [81]

53 DINKLE_IO_REGISTER [19

v [ PLC EripaeRy
P 5ol BT SRR
v (i) &R
» (3 Traces
» G REHIREIE
oy 2RISR
] PLCIRESFFIE
» [ At
R kAAHRE
(o A$EnE &
<] ] ] I[>]
II. With the variable chart established, define the “Variable Names” and “Addresses”
[@azs @@~
= 2 2 & o o
DINKLE_IO_REGISTER
£ Higem ik AT MHo FEH. (ER
1 4l Dinkle_DO1 Word %MW1 100 =] =l =]
2 41 Dinkle_DO2 Word BMW1102 i~ = =
3 41 Dinkle_DO3 Word %MW1 104 =] =] =]
4 @ Dinkle_DO4 Word %MW1 106 = =] (=
5 40 Dinkle_DO5 Word %MW1 108 =] =l =]
6 4@ Dinkle_DO6 word BMW1110 =] =l =]
7 4@ Dinkle_DI Word %AW1000 I~ =] =]
8 4@ Dinkle_DI2 Word %MW1002 =) =] (=]
9 4 Dinkle_DI3 Word BNW1004 = i v
10 4@ Dinkle_DI4 word %MW1006 =] =) =]
11 @ Dinkle_DO7 Word %MW1 112 =) =] =
12 4@ Dinkle_DO9 Word %MW1116 =] =) =]
13 4@ Dinkle_DOB Wword [E) swn11a [+] =) = =)
14 4@ Dinkle_TESTI Word %MW1 200 =) =] =)
15 4@ Dinkle_TEST2 word %MW1202 (=) =] ™
16 40 Dinkle_TESTI3 Word LW 204 = =] =]
17 40 Dinkle_TESTI4 word 3BMW1 206 = =] =]
18 4@ Dinkle_TESTI5 Word %MW1 208 =) =] =)
19 A M &8 @

18
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III. A variable’s address depends on the address you have set up for communication. Please
see the demonstration below:

1. This section reads io-srio #’s register address and starts storing data at M1000 in the PLC
The register’s address is at 1000(HEX) converted to 4096(DEC)+1, with the starting address at

44097
%DB1
*MB_CLIENT_DB"
MB_CLIENT
EN ENO
%12 ——C
“AlwaysTRUE®™ — REQ BUSY = ...
FALSE — DISCONNECT ERROR —1 ...
0 — MB_MODE STATUS
44097 MB_DATA_ADDR
1 — MB_DATA_LEN
P#M1000.0
WORD 100 — MB_DATA_PTR
"DB_MB" Static_1 — CONNECT

2. This section writes io-crio M ’s register address and starts writing data at M 1000 in the PLC
The register’s address is at 2000(HEX) converted to 8192(DEC)+1, with the starting address at

48193
%DB1
*MB_CLIENT_DE"
MB_CLIENT
EN ENO
Y1 2 DONE —1--
"AlwaysTRUE" BUSY — ...
| | REQ ERROR —1...
FALSE = DISCONMECT STATUS
1 MB_MODE
48193 — MB_DATA_ADDR
10 MB_DATA_LEN
P£M1100.0
WORD 100 — mMB_DATA_PTR
"DE_MB" Static_1 CONNECT

19
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IV. Program Control 1/0

The two sections of this program have the same functions if defined so in the new variable chart

earlier as below:

In this demonstration, ”Dinkle DI1” has been defined as “%MW1000” and ”Dinkle DO1” as
“%MW1100”. Therefore, a user can type in ’Dinkle DI1”.%X0 and "Dinkle DO1”.9%X0 to
define the coils, which will function the same as typing in “%M1000.0” and “%M1100.0”

"Dinkle_DI1" %X0
] L
1

"Dinkle_DO1".
%X0

I

WM1000 0
*Dinkle_DI1.0"
1 1

{ F—

%WM1100.0
“Dinkle_D0O1.0"

LI |

{ F—

20
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