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1 Product Overview

1.1 Product Functions
The DPMO1 gateway is a Modbus-RTU/ASCII to Profibus-DP Protocol converter. It

could realize data transmission from Modbus-RTU/ASCII to Profibus-DP protocols.
Any device with an RS485 interface that supports the Modbus-RTU/ASCII protocol
can be interconnected with the fieldbus Profibus-DP using this product. Such as:
PLC, DCS, remote IO, transducer, motor start protection device, intelligent high and
low voltage electrical appliances, fuel gauge device, and intelligent field measuring

equipment and instrument etc.

1.2 Main technical parameters
1. Support Modbus function codes:01/02/03/04/05/06/15/16

2. Support Profibus-DP/V0 protocol
3. DP Communication rate: 9.6Kbps~12Mbps self-adaptive
4. DP Data Zone: the input up to 244 bytes
the output is up to 244 bytes
the maximum sum of input and output is 288 bytes
5.Maximum number of DP slave slots: 42
6.Modbus master: support
7.Modbus slave: support
8.Number of Modbus sites supported: 31
9.Modbus Baud rate:1200~115200bps Optional
10. 8 data bits, N/A, Odd or Even parity checking,1 or 2 stop bits
11. Operating Voltage:9~36 VDC, Current: Max.50mA @24V
12.0perating temperature:-40~85°C, Relative humidity:5~95% (No Condensation)

13.Storage temperature:-55~125°C
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14. Mounting type:35mm DIN-Rail
15.Size: 110*27.5*110(Length*width*height, Unit: mm)

16. Ingress protection rating [P20

17.Product certifications: CE

2 Hardware Description

2.1 Product Appearance

Power wiring terminal

Serial port wiring terminal

DP Station addres

DP Connection
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2.2 Indicator Description

There are total 4 LED status indicators. The symbol definition and status description
are shown in “Table 2.2”.

Table 2.2 LED indicator description

Symbol Definition Status Description
The system power supply is
o ON normal.
Power supply indicator
PWR .
(RED) The system power supply is
OFF abnormal.
ON
bp DP network status Flashing DP bus communication error
indicator (RED)
OFF DP bus communication normal
Flashing Series port is sending data
TX Series port sending
indicator (GREEN) ON Series port is not sending data
Series port Receiving Flashing Series port is sending data
RX indicator (GREEN)
ON Series port is not sending data

2.3 DIP Switch

As shown in the figure, the high-level DIP switch (X16) set by the Profibus-DP
address is dialed to 0, the DIP switch (X1) in the lower position is dialed to 3, this
means that the address of the module in the DP network is set to 0¥16+3=3, and the

valid address range of Profibus-DP is 1-125.
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2.4 Profibus-DP Interface

-0

5G——— DGND
° 0
RXD/TXD-N —}-0
42 (; G—+—— RXD/TXD-P
o)
o
1o

Q

Profibus-DP port is 9 Pin terminals and its Pin definition is as follows:

Pin RS-485 Definition Description
1 Shield Earthing of Shield
2 M24V -
3 B/B’ RXD/TXD-P Data line B
4 CNTR-P Direction control-P
5 c/C’ DGND Signal Grounded
6 VP(+) +5v
7 P24V -
8 A/A’ RXD/TXD-N Data line A
9 CNTR-N Direction control-N

2.5 Terminal definition

The equipment wiring adopts 7Pin 3.8 lmm pitch plug-in terminal., the terminal
definition of serial port as follows:

RS422 Wiring RS485 Wiring RS232 Wiring
A Vertmtivell Definition Definition Definition
1 R- RS422 Receiving-
2 R+ RS422 Receiving+
3 TB- RS422 Sending- RS485-
4 TA+ RS422 Sending+ RS485+
5 SGND Signal GND
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6 RX RS232 Receiving

7 TX RS232 Sending
Power terminals are defined as follows:
No. Symbol Definition
1 PE Grounding terminal
2 V- Power Input Negative
3 V+ Power Input Positive

2.6 External terminal resistance

According to the site situation, the gateway serial port side needs an external 120 Q
terminal resistance. The RS485 bus supports a maximum of 32 nodes without relay.
The "daisy chain" connection is used between nodes, and terminal resistors are
required at both ends of the communication cable, and their resistance is required to
be approximately equal to the characteristic impedance of the transmission cable. In
short-distance transmission, no terminating resistor is required, that means no
terminating resistor is generally required below 300 meters. The terminating resistor is
connected to the two ends of the transmission cable.

When the gateway is used in the site, if the site RS485 bus is far away and the site
interference is large, so it is necessary to add 120Q2 terminal resistance at both ends of
the RS485 bus to prevent the reflection of the serial signal.

Note: 120 Q resistance attached to the package, please check.

7 o
5, A+ - > A+ -¢ i A+ B — — A+ 3
AN ) : i
g B- <t > B- < > B  [e—ssrrmaeses B- )
=
n o
§' GND -4 GND - GND |—=---=---n-- —®r GND =
) g
@ a
Master device with RS485 interface 1# serial port device 24# serial port device cee e e 31#serial port device
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2.7 Installation dimension

CO ™D

110mm

3 Product application topology

The typical network topology of the RS485 interface in Modbus RTU master

mode (as shown below).
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Profibus-DP Master

MPI

— Profibus-DP

RS485

|

EM277 IO Module
(DP Slave)

| I ‘ DPMO1

Transducer{supports Modbus-RTU) 10 Module 10 Module  Weighting meter Electric power meter

Typical network topology of RS485 interface set to Modbus RTU slave mode (as

shown below)
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Siemens DP Master Schneider Modbus Master

DP Slave Modbus Slave

10 Module

e
® N

Transducer
HMI Electric power meter
Profinet-DP Network Modbus Network

4 Testing application in Siemens Step 7

4.1 Modbus RTU Master Mode

1. Find the GSD folder in the product CD and confirm that there are the following

files in the folder. If not, please contact the supplier to request them. If the following

files exist, copy them to

C:\Program Files\Siemens\Step7\S7TDATA\GSD

http: // www.alfacompautomation.com 10/76 TEL: +86-0816-2538289



odet Odot Automation System Co., Ltd

DPMO01V37.gsd

2. Open Step7 software, create a new project, name DPMOI-TEST. There

should be no Chinese characters in the storage path

& SIMATIC Manager
File PLC View Options Window Help
D 3% | 7| @ |82

User projacts |Libru-its I Multiprojccts]

Name | Storage path

I™ Add to current multiproject

Name : Type:
DPMO1-TEST| Ih,oj“,_ ~]
T F Library

Storage location

|C: \Program Files\Siemens\StepT\sTproj Browse. .. I
et |y | |

Press F1 to get Help. TCP/IP(Auto)

3 Right click on the project name, insert a new object, select "SIMATIC 300
Site", click "SIMATIC 300", and then double-click "Hardware" on the right to

enter the hardware configuration interface.

http: // www.alfacompautomation.com 11/76 TEL: +86-0816-2538289



odet Odot Automation System Co., Ltd

D |27 ¢ 0@ | ola |2 % %% 58| @ [ <voFilter > % | W | BEM|N

Ctrl+X
Copy Ctrl+C
Paste Ctrl+V

Delete Del

| I Insert New Object I SIMATIC 400 Station
PLC SIMATIC 300 Station

SIMATIC H Station
Rename 3
Object Properties... SIMATIC PC Station
Other Station
SIMATIC S5
PG/PC
SIMATIC 200 Station

MPI

PROFIBUS
Industrial Ethernet
PTP

S7 Program
Inserts the object to be selected at the cursor position. v
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odst OdotAutomation System Co., Ltd

4 Before configuring the hardware, click on "Options" in the menu bar, click

"Install

GSD File", click "Browse" in the pop-up box, and navigate to the directory where

DPMO1 V2.GSD is located. In this case, it is C: \ Users \ Administrator \ Desktop \

DPMO1 GSD. In the "Install GSD File" interface, click "Install", and then click "Yes".

& o 300(1)
Station Edit Insert PLC View|

Window Help
D=2-8 § &0 | Customize... Ctrl+Alt+E
[ Specify Module... == Fon | Bix|
Configure Network = || mina: | M
Symbol Table Ctel +Alt+T E| =]

Report System Error..

Edit Catalog Profile
Update Catalog

Install HW Updates ...
Install GSD File...
Find in Service & Support...

Create GSD file for I-Device...

< n

Brofil [Standard

® § PROFIBUS DP

PROFIBUS-PA

—)
@
B
g
g
g
8

[} SIMATIC 300

= [l SIMATIC 400

& {fl]l SIMATIC PC Based Control 300/400
-8 SIMATIC FC Station

g_[:_lsn;.nc 30001)

S .| Designation
1

[FROFIBUS-DP slaves for SIMATIC S7, M7, and C7 ¢
(diztributed rack) =

Changing of settings; calling up network, symbol table, catalog profile; special functions

-
B% HW Config - SIMATIC 300(1)

S..| Designation
)

o ==
Station Edit Insert PLC View| Options | window Help
DSE-9 %S| =@ a2 w2
B SIMATIC 300(1) (Configuration) -- DPMO1-TEST [=)[@])=] \ =
— || Eina: | atlail
[ || Eroil  [Standura =
(=) = ||
5 382 PROFIBUS-FA
Install GSD Files: from the directory 2 ] g PROFINET 10
[l smatIC 300
[C: \Wsers\Admini strator\Desktop\ODOT-DPMOI1-GSD-V3. 7 (2019, 03. 28) [([orowse . T = [l STATIC 400
& (] STMATIC PC Bazed Control 300/400
File | TS el 5 | -8 SIMATIC FC Station
I DEMO1V3T. gsd === - Default I
[=var] || ssewioe Select Al |  Deselect A1
Close Help
< W ] »
5|55 smatIc 300 )

IPROFIBUS-DP slaves for SIMATIC S7, M7, and C7 X
(distributed rack) =

Press F1 to get Help.

http: // www.alfacompautomation.com
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odst OdotAutomation System Co., Ltd

5 Click on "Options" in the toolbar and then click on "Update Catalog" in the

drop-down menu.

DS 88 & | Cusomize. Ctrl+Alt+E
Specify Module... EEY
Configure Network = | mina: [ atiail
Symbol Table Ctrl+Alt+T ‘ Brofil [Standard =]
Report System Error...
9% PROFIBUS DP
Edit Catalog Profile 5 ; :mmus—;:
|| i somae oo

Install HW Updates ... @ {fll STWATIC PC Based Control 300/400
Install GSD File... -8B, SIMATIC PC Station

Find in Service & Support..

Create GSD file for I-Device...

<[ . | »

snmr, 300 (1)

S . | Designation |
1

—DF slaves for SIMATIC S7, M7, and C7 X
(distributed rack) =

Changing of settings; calling up network, symbol table, catalog profile; special functions [ [

6. Gateway device “DPMO01 V2.0”can be found in “PROFIBUS-DP”’- “Addltlonal

Field Devices”-“Gateway”.

‘: V PI.C Options  Window Help
D22 H & =0 d DO RN

E Bixd
-3
Eind: | atail
Erofil [Standard 4|
PROFIEUS DP -
-1 Additional Field Devices F
Tiching Devices

) ;
|§| D Compatible Pmmus TP Slaves

| 07 Cik-Object =

. @#-{2) Closed-Loop Controller

i () Configured Stations

. @ DP VO slaves

| @0 Dp/As-i

-0 DB/PA Link

<[ i, ] ‘ @anmisr
]| smarre 3000) | @3 ET 2000

Sii | Designation

200U

BEEEEE
ppeee

- Function Modules
- IDENT
i &3 1Pec
fCEE -

| Press Fl to get Help. L : Z

http: // www.alfacompautomation.com 14/76 TEL: +86-0816-2538289



odet Odot Automation System Co., Ltd

7 Start configuring the hardware, first place the Rail, and then place the power
module and CPU module in slots 1 and 2 respectively. When adding a CPU, a
PLC Ethernet interface parameter window will pop up, fill in the IP address of the

PLC, and create a new subnet.

00(1)

“Station: - Edit--Insert PLC - ViewOptions  Window-:Help
D2 & & @ doln| D8N

Eind: | atiail
Brofil [Standard =1

@ CPU 314C-2 PtP -
_ &L CPY 315
- CPU 315-2 DP
= (1] CPV 315-2 PN/DP
@ () BEST 315-2EG10-0ABD
-(] BEST 315-2EH13-0ABO
-0 BEST 315-2EH14-0ABO
V3.1
@3] CPU 315F-2 DP
@ (] CPU 315F-2 PH/DP
-1 CPU 316
- CPU 316-2 DP
& CPU 317-2
@ (] CPV 317-2 PN/DP
= (3 cPU 317F-2
- CPU 317F-2 PN/DP
& CPY 318-2
(] CPV 319-3 FN/DP
(3 crv 319F-3 PN/DP
= (1 CPU B14
&0 F-300
-] Gateway T
<[ n 3 m-300

y 4

Q address

& =
&l SIATIC 400
- {fl] SIMATIC PC Based Control 300/400

& 8B, SIMATIC PC Station =

EST 307-1EADD-OAAD E‘I
ad supply voltage 120 / 230 VAC:24 VDC / 5 A

11
Press F1 to get Help. [ ichg

% HW Config - SIMATIC 300(1) Eejr=]
Station Edit Insert PLC View Options Window Help
DS 8 H &G = dd DO W k2
B4 SIMATIC 300(1) (Configuration) -- DPMOL-TEST = & a1

et | At
=l

= Profil [Standard

- & 5 ] Switching Devices
E PROFIBUS-FPA
§ %% PROFINET I0

@ {3 cPv 312 IFM
= (3 cpu 3120

- &1 cPY 313
Genersl  Parameters | - CPY 313C
@ CPY 313C-2 DF
®-{33 cPU 313c-2 PeP

If & subnet is selected, &3 cPU 314
the next available addresses are & CPU 314 IFM
Eigeiitie @2 CPU 314C-2 DP

-] CPU 314C-2 PtP

A 3 Gateway = (3 cru 315
:’b“:"‘“l"_ 2 e & Do not use router & (] CPU 315-2 DP
jubnet mask: K § P v =-{Z] CPV 315-2 PN/DP
— . -1 6EST 315-2EG10-0ABO E
- . Address: 5] BEST 315-2EH13-0ABO F

Subnet: N = BEST 315-2EN14-0ABO
l lhw...l | [ W

-1 CPU 315F-2 DP

Comment -] CPV 315F-2 PN/DP
T - CPU 316

____’ =] CPU 318-2 DP

=3 cPU 317-2

- CPU 317-2 PN/DP

OK | Cancel Help @ CPY 317F-2

- CPU 317F-2 PR/DP

{3 cry 318-2 -
EST 315-2EH14-DABO = %
364 KB work memory: 0.0Sms/1000 instructions: a3
ROFINET connection: ST Communication (loadable ’
</FCs); PEOFINET I0-Controller: supports KI/IET:
Press F1 to get Help. [ [ [chg ~

http: // www.alfacompautomation.com 15/76 TEL: +86-0816-2538289



odef OdotAutomation System Co., Ltd

@4 SIMATIC 300(1) (Configuration) -- DPMO1-TEST [a&]| ax
Find: | nﬂnj
=50’ Brofil [Standard =]
— B F
5 ‘= PROFIBUS-PA
5 (%82 PROFINET 10
4 =l SIMATIC 300
: m@cr
7 > - CP-300
=-{23 CPU-300
-0 cru 312
Properties - Ethernet interface PN-IO (R0/S2.2) R|| (Properties - New subnet Industrial Ethernet (==
General  Parameters General |
Name:
If a subnet is selected, . =
the next available addresses ars Pl LEIM- L]
SuggeRind. Project path: I
Storage location - -
b [Zisol — [Sterw of the project.  |C:\Program Files\Siemens\StepT\sTpro;\DFBOI-TE
@ Do mot use router
Subnet mask: 255.255.255.0 Author: [
" Use router
e Date created: 04/19/2024 09:39:24 AN
a5
0 by Lest modified:  04/18/2024 09:38:24 N
Sebaat: et
Froperties
it Delete N €
= H
3_ HA ] ox ) Cancel Help
5] x| _ G | Meap | &) CFU 317F2
B -] CPU 317F-2 FN/DP
7 (21 P 318-2 X
8 EST 315-2EH14-0ABO - B¢
3 384 KB work memory: 0.05ms/1000 instructions; .
10 PROFINET connection: S7 Communication (loadsble i
W 'Bs/FCs). PROFINET IO-Controller: supports RI/IRT. .
Press F1 to get Help. Chg

After adding the CPU, double-click on CPU 315-2 PN/DP, click on Cycle/Clock
Memory in the pop-up interface, and modify the process image input/output area size.

Default 128, increase to 2000.

B8 HW Config - SIMATIC 300(1) sllal=
Station Edit Insert PLC View Options Window Help

R A T =1

B SIMATIC 300(1) (Configuration) -- DPMO1-TEST [=1&]}

Find [

Brofil [Standard

>
.1’,E

[ -] CPU 314C-2 PtP

'W—WW el l! CPY 315
re S CPU 315-2 DP
I Retentive Memory | I pts | Ti Day Interrupts | jpcru 3152 Pa/DR
e Sy Cyelic Interrupts | Diagnosties/Clock | Protection | Communication b u BEST 315-2EG10-0ABO
5 - General | Startup | Synchronous Cycle Interrupts ) BEST 315-2EHI3-0ABO
-] BEST 315-2EH14-0ABO
Cyele Vi1
¥ Update OB1 process image eyclically CFU 31SF-2 DP
Scan cycle monitoring time 150 SHSa Loy
E UL G S o CPU 316-2 DP
Sean cyele load from communication [20 CPU 317-2
™ Brioritized OCH communication CPU 317-2 PN/IP
X X . ﬁ CPU 317F-2
Size of the process-image input 2000 CPY 317F-2 PN/DP
Size of the process—image output | [2000] CPV 318-2
0B85 - call up at I/0 access [Wo 0B85 call up =] NI TR
CPU 319F-3 PN/DP
CPU 614
Clock Memory 300
4 - I~ Clock memory piing
e  — g
PS 307 10A
PS 307 10A
Order number PS 307 24
[ lees sor-1eago-| [0k Cancel Yl FS 307 5 B
2 (|8 BEST 315-2EH1%—om - 1 T TACK-300
I 2 |20a7x B Rail
2|3 | 2046% - sm-300
(3 2645 -l SIMATIC 400
£2[[§ Fore 2 |2097% il SIMATIC PC Based Control 300/400
3 51 8. SIMATIC PC Station Y.
4 EST_315-2EH14-OABD = E¢
5 4 KB work memory: 0.05ms/1000 instructions: =
5 ROFINET connection: ST Communication (Loadable
= Bs/FCs); PROFINET I0-Controller: supports KT/IRT. .
Press F1 to get Help. Chg

8. Double click on "X1 MPI/DP", select the interface type: PROFIBUS, and a
PROFIBUS interface parameter box will pop up. Click on "New Subnet" and

"OK" to complete the establishment of the DP master station system.

http: // www.alfacompautomation.com 16 /76 TEL: +86-0816-2538289



% HW Config - SIMATIC 200(1) o @@=
Station Edit Insert PLC View Options Window Help

DS-8 & & 0@ dod [ %2 w2

Bl SIMATIC 300(1) (Configuration) -- DPMOL-TEST o
= atjai
F=YORTS | gpoperties - MPI/DP - (R0/S2.1) andara 3|
General | Addresses | Operating Mods | Configuration | Clock | CPV 312 IFH -
NPI/DP E Short MPI/DF g::‘, gg«:
H g " - CPU 313C
CPV 313C-2 DP
;’ 2 o - CPU 313C-2 PP
CPU 314
CPU 314 IFM
Hame: [Wez/DP CPU 314C-2 DP
T Properties - PROFIBUS interface MPI/DP (R0/S2.1) =
Type: General  Parameters |
Addross:
& 2 -
Networked:  No s = |
Comment : \
N |

General |Network Settings |

Name:
ST subnet ID: 0031 0010 / | Cancel Help
Project path: [oPMO1-TEST L I INS00 I
o— % £S-300 =
e e [T \Progran Files\Sienens\StepT\aTpr o] \DFHOI-TE =il — =& [ s so7 10a B
-] d [ [§ ¥s 307 104
o [ Ps 307 2a
s 04/19/2024 09:47:49 AN Hiress | Comment @ s 307 sa
04/19/2024 09:47:49 A -0 RACK-300
= 2 Rail
= (1 sw-300

&-[fll STMATIC 400
-]l SIMATIC PC Based Control 300/400
- -8 SIMATIC PC Station -~
L 2 |[EST 315-2EH14-0ABO - {sl
l (3 I | Cancel Help 354 KB work memory: 0.0Sms/1000 instructions: )
PROFINET connection; S7 Communication (loadsble -

FB=/FCx): PROFINET I0-Controller: supports ET/IRT: .

A RECEE e

Press F1 to get Help. [ Chg

Station Edit Insert PLC View Options Window Help

D8 & & 0@ dosla [ %8 2|

1l oixf
Find: | #t A
Brofil [Standard =]
& CPU 312 TFM -
- CPy 312C
PROFIBUS (1): DP master system (1) @ CPU 313
| | @ (3 cru 313C

@ {3 cPv 313C-2 DP
@-(2] CPU 313C-2 PP
- CPU 314
@-{_] CPU 314 IFM
@ (3 cPv 314c-2 DP
= (] CPU 314C-2 PP
@ cPu 315
- CPU 315-2 DP
=-{ CPV 315-2 PN/DP
=1L BEST 315-2EG10-0ABD
& () BEST 315-2EH13-0ABO
-1 BEST 315-2EH14-0ABO
Ev
& CPY 315F-2 DP
@ () CPV 315F-2 PN/DP
@ {1 cru 318
@) CPV 316-2 DP
- CPY 317-2
- CPY 317-2 PN/DP
® (3 cPv 317F-2
@ (] CPV 317F-2 PH/DP
« m ] &0 cPu 318-2
-0 CPY 319-3 PN/DP
- CPY 319F-3 PN/DP
ﬂ!l L © (] cPv 814
Firmware | WPI address |I add... |Q address | Comment & 1300
@] Gateway

Order number

6EST 315-2EH14-0ABO

[2097% =-( ps-300
2026+ @ »s 307 104

i

|2099% i s 307 24

@-{fll STMATIC PC Based Control 300/400 L4
s |18 SIMATIC PC Station -
Press F1 to get Help. [ Chg

9. Drag and drop the gateway device DPMO1 directly onto the DP bus, and a
PROFIBUS interface parameter window will pop up. Fill in the DPMO1 address,
which should be consistent with the address set on the DPMO1 gateway hardware
dial switch. Click OK. Complete the addition of the gateway.



% HW Config - SIMATIC 300(1) s @ i=
Station Edit Insert PLC View Options Window Help
DS -8 &= e dein DR N2
B4 SIMATIC 300(1) (Configuration) -- DPMO1-TEST o |[@] ot S
Find: | At
Brofil [Standard |
3% PROFIEUS TF =

PROFIBUS (1) DP master system (1)

General ~ Parameters |

Address:

Transmizsion rate:

Subnet:

<[ n

New
Froperties. ..
lielete

.*Irmls(ly DP master s|

Cancel Help

FPROFIBIS adiress lﬂ Modul

Press F1 to get Help.

-1 Additional Field Devices
#1-(] Switching Devices
=310
= (2 Gateway

@ AT

Supler, R
() Compatible PROFIBUS DP Slaves
T3 Cik-Object

-] Closed-Loop Controller

@ () Configured Stations

& () DP VO slaves

&9 DP/AS-i

-0 DB/PA Link

-] ENCODER

- ET 2008

@ (3 ET 200C

- BT 200eco

- ET 200iS

- ET 200iSP

& ET 200L

&30 ET 200m

- ET 200pro

- ET 200R

- ET 2008

& (2 ET 2000

(] ET 200X

&-(] Function Modules

#-{_) IDENT

& 1PC

&3 ¥

@] Network Components

- Sensor system

-0 SIMADYN

(-2 SIMATIC

() SIMODRIVE

.

10. Double click on the gateway icon and the following configuration will appear:

B4 HW Config - SIMATIC 300(1)
Station Edit Insert PLC View Options Window Help

D2 H & e dun 3 W N2

By SIMATIC 300(1) (Configuration) -- DPMO1-TEST

PROFIBUS (1): DP master system (1)

General |Parameter Assignment |
Module
Order number:
Family:
DP slave type:

Gateway
ODOT-DPMOL V3.6

GSD file (type file):

Dezignation: pDOT-DPHOL V3.6
Addresses
Diagnostic 2042

< W

ODOT-DEMOL V3.6 SYNC/FREEZE Capabilities

|¥ FREEZE

s | @ em Order N}

Node/Master System

PROFIBUS. . . 3
[DP master system (1)

IV Watchdog

Cancel Help

||| w|ro] -

;gind: |

alx

i

|Brofil  [Standara = |
= B PROFIBUS DP R

=-0 Additional Field Devices
#-(Z] Switching Devices
=10
=] Gateway
&0 As-T
@@ DE/DP Coupler
(-G DE/RS232C Link
) ODOT-DFPMOL1 V3.6
=l @ DP/DP Coupler, Release 2
(] Compatible PROFIBUS DP Slaves
00 Cik-Object
-] Closed-Loop Controller
() Configured Stations
@ (1 DP VO slaves
- DP/AS-i
-0 DP/PA Link
&-(Z] ENCODER
{2 ET 2008
@ (3 ET 200C
-] ET 200eco
- ET 200iS
- ET 200iSP
@ ET 200L

{1 Function Modules
-0 TDENT

& 1PC

23K

&1 (] Network Components
5 1 Senzor system
- STMADYN

-] SIMATIC

(] SIMODRIVE

m

0
1
2

=
Press F1 to get Help.

Click "Assign Parameters" again to set the Modbus parameters for the gateway (which

must match the RS485 device connected to the user). After setting, click the "OK"

button, as shown in the following figure:



-
B HW Config - SIMATIC 300(1) o l[@l=
Station Edit Insert PLC View Options Window Help
DEe-" § &S e | dosh [ (N2
@ SIMATIC 300(1) (Configuration) -- DPMO1-TEST =& L
S Eind: | at{ail
Brofil [Standard =1
(= 5 PROFIBUS DP
-] Additional Field Devices
-] Switching Devices
|| PROFIBUS (1) DP master system (1) e~
5 ] Gateway
@0 As-T
@@ DP/DP Coupler
(3-gg DP/RS232C Link
&1 (g ODOT-DPHOL V3.6 =
& @ DP/DP Coupler, Releaze 2
(1) Conpatible PROFIBUS DP Slaves
T3 Cik-Object
= == -] Closed-Loop Controller
Properties’=DP'slave ®(Z] Configured Stations
& DR/AS-i
Parameters Value - [#- DF/PA Link
= 3 Station parameters (4] ENCODER
¥ Device-specific parameters (3 ET 2008
[&] Modbus Mode T {BfE5t Master RTU Mode Z=5&RTU... :; j E: xfu
(] WriteOutputOnPower-UP _ERES... | Disable HEiE &0 ET 200iS
(&) Baudrate iRfFE 9600 bps -3 ET 200iSP
(&) Parity 3867 None Ftzie - ®{3 ET 200L
(&) Data_Bit 2R 8 bit 7 (3 ET 200M
m (8] Stop_Bit fFIEGE 1 bit -0 ET 200pro
(] Send Delay j@sr#iziaiE 20 ms -C0 ET 2008
4m =)| (3) ODOT-DEPMOL V3.8 (#] Receive Delay f@i=+/FEMR 3.5t ; :_" i; gf’
[E] Slave Timeout MATRAABAT 100ms S
s DPID ... | Order N ft e 3 &3 ET 200X
T — (&) Timeout Mode BETRHEAST Data Holding ZGEFS 510 Function Modules
= (] Data Out Mode SURBHIET Poll Mode $2itast ) IDENT
= 5] Slave ID M3&iBht 1 -3 TPC
1 1] Slave Respond Delav MESIIRVEER | Sms i R
5 e @ (] Fetwork Components
8 5L Sensor system
= 0K Cancel Help () STMADYN
#-{) SIMATIC
0] 3 (] SIMODRIVE -
10 z
11 -ﬂ
12
=
Press F1 to get Help. Chg

11. Device specific parameter settings:

Modbus Mode T{FHI :

Master Mode =15,

Baudrate ] 553 ¢

Serial baud rate, optional range 1200~115200bps, default 9600bps.
Parity B304

You can choose no parity, odd parity, or even parity, with no parity by default.
Data_Bit £ :

Fixed to 8-bit data.

Stop_Bit {5 (/] :

1 or 2 stop bits are optional, default to 1 stop bit.

Send Delay iz 3C & 1% B :

The interval time for sending Modbus commands (the delay from receiving the
response message from the slave station to sending the next command) is optional

from Oms to 5000ms, with a default of 20ms.
Receive Delay #2 I 7FBIf

The frame interval detection time when receiving a message is optional from 1.5t to



200t, with a default of 3.5t (t is the time for transmitting a single character, which is
related to the baud rate).

Slave Timeout M50 N AR :

The time it takes for the slave station to respond after the master station sends a

command. 10ms~5000ms optional, default to 100m:s.
Timeout Mode R 2A B /55

After reading data from the station timeout, the data processing method can be
selected as "data reset" or "data hold". The default "data hold" mode is only valid for

Modbus read commands.
Data Out Mode 24 i HARZ -

You can choose between "Polling Mode" or "Event Triggering" mode, in which
Modbus periodically sends write messages. In the "event triggered" mode, write
commands are only sent when the Modbus output data changes. The default is
"polling mode", which is only valid for Modbus write commands.

SlavelD :

This parameter is invalid for the Master mode.

SlaveR 1 Delay bl S AEE

This parameter is invalid for the Master mode.

12. Modbus Master Station Mode Data Command Configuration:

The Master station module starts with M: and can only be used in Modbus Master mode.

Note: When the MODBUS side slave equipment needs to use function code 05 (to
write a single coil), please use M: Write singer bit (Oxxxx). When the MODBUS side
slave equipment needs to use function code 06 (to write a single register), please use
M: Write singer word (4xXxX).

Click on the gateway icon and insert the desired read and write command into the slot.
Insert two diagnostic commands into the first two slots. Insert the third slot into "M:
Read 8 Word (3xxxx)". Note: The RS485 device is simulated using the testing

software Modbus Slave.



B HW Config - SIMATIC 300(1)

Station Edit Insert PLC View Options Window Help
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Press F1 to get Help.

Bl SIMATIC 300(1) (Configuration) -- DPMO1-TEST s | aid
=i Find: | atlail
£0) '’ Brofil [Standard ~
1 PS 307 SA - W Read 4 Words (dmeex) -
2 CEW 315 ZEN/ AL E M Read 5 ¥ords (4xxxx)
25 LR 4 M Read 6 Yords (4xxxx)
LI = 1D PROFIBUS (1) DP master system (1) T s
= chacesr M Read 8 Words (dxxxx)
KRR LG = M. Read O Words (dxexx)
= M: Read 10 Yords (4xxxx)
M: Read 11 Words (dxxxx) -
M. Read 12 Words (dxxxx) 1
M: Read 13 Words (dxxxx)
- Read 14 ¥ords (dxmxx)
M. Read 15 Yords (4xxx)
M: Read 16 ¥ords (4xxxx)
M: Read 1 Words (3xxxx)
M: Read 2 Words (Guxxx)
W Read 3 Words (awsx)
M- Read 4 ¥ords (3xxxx)
M Read S Words (Gxxxx)
M: Read & Words (3xxxx)
. — M Read 7 Words (3mxx)
1 W Read 8 Words (Gaxxx)
i M: Read 9 Words (3xxxx)
4= @) oooT-DRMOL V3.8 M. Read 10 ¥ords (xxxx)
s. | e |order Number / Designation |T Add .. | Q Address | Con : 2::: :; :::t g:::;
'_Tf 8DT [: Module Status Input(3 CH) [0 W Baed 15 Voids OGudd
Z|| IaT - Module Err Code Input(l CH) [256. 257 e bl el
—i'-—n_ L AE M: Read 15 Words (xuxx)
5 M. Read 16 Words (3xxxx)
= M: ¥rite 8 Bits (Oxxxx)
7 W ¥rite 16 Bits (xmxx)
= M W¥rite 24 Bits (Dxxxx)
5 M Write 32 Bits Oxxxx)
X M. ¥rite 40 Bits (Oxxxx) =
1 M Weiin AR Bies (eewed -
12 %
13
14

iCho

Double click on the added function block "Read 8 Words (3xxxx)" to configure its

parameters. The Slave ID slave number must be consistent with the corresponding

Modbus address set by the slave, and the "start address" refers to the starting address

of the Modbus cache area that needs to be read. For example, in this example, the
Modbus slave used is 1, and the Modbus address table is 0.

| #% HW Config - SIMATIC 300(1)

Station Edit Insert PLC View Options Window Help

D28 & 8 e b [DE] % K|

B SIMATIC 300(1) (Configuration) -- DPMO1-TEST

-
Do’

Ethernet (1) PROFINET-10-System (1001

1 PS 307 SA

2 CPU_315-2PN/DP |

& HPI/DP |
i 2 FH-I0

m |

1 PROFIBUS (1): DP master system (1)

i ri Port 1
Iz r2 Port 2
3

« i

ODOT-DPMO1 V3.6

- o

<y DP ID ... |Order Number / Designation
8DT - Module Status Input (8 CH

1AT M Module Err Code Input(l CH)
M: Read 8 Words (3xxxx)

| Fina: |

Brofil [Standard

© Read 4 Words (4xxxx)

Read 5 Words (4sxxxx)
Read 6 Words (dxxxx)
Read 7 Words (dxxxx)
Read 8 Words (dxxxx)
Read 9 Words (4xxxx)
Read 10 Words (4xuxxx)
Read 11 Words (4xxxx)
Read 12 Words (dxxxx)
Rasd 13 Words (dxxxx)

Pmpertws - DP slave

Addresz=z / ID Parameter Assignment

[ | ¥ords (xxxx)

Words (dxxxx)
¥ords (4xxxx)
ords (3mxxx)

Parameters
(=] 3 Station parameters
lave ID NS

£] Start Address gl
+H{_) Hex parameter assignment

ords (3xxxx)

ords (3xxxx)

ords (3xxxx)

ords (3xxxx)

Value
\

[ ES
| |

ords (3xxxx)

ords (3xxxx)

ords (3xxxx)
ords (3xxxx)
¥ords (3xxxx)
Words (3xxxx)
Words (3xxxx)
Words (3xxxx)
Words (3xxxx)
¥ords (3xxxx)
Words (3xxxx)
Bits (Oxxxx)
Bits (Dxxxx)
Bits (Oxxxx)
Bits (Oxxxx)

[ ]

Cancel Help

Bits (Oxxxx)
Rise Mesus)

"

Press F1 to get Help.

iChg

Note: When the slave address code starts from 1, it indicates that its address code is a

PLC address. At this time, "start address" is the actual PLC address in the address



table minus 1. When the slave address code starts from 0, "start address" is the actual
encoded address in the address table.

According to the actual situation, other data modules can be inserted into the later
slots.

13. Click "Save and Compile", and if there are no errors, click "Download". Click

"OK" - "Yes" in the pop-up interface.

[E=mEon =
IR T =

00(1) (Configuration) -- DPMOL-TEST ol

Find: | atiail

Brofil [Standard =]

" Read 4 Words (Gemm) =
f} :; /:"5'2"’ L2 H © Read 5 Words (4sonx)
; Read B Yords (4xxxx)
- ﬁ 5 :I-JDI PROFIBUS (1): DP master system (1) Read T Words (dxxxx)
o .E;"fi Read 8 Words (dxxxx)
Lt = Read 8 ¥ords (dwumx)
= : Read 10 ¥ords (4xoxx)

Read 11 Words (d4xxxx)
Read 12 Words (dxxxx)
: Read 13 Words (dxxxx)
© Read 14 Words (dxxxx)
: Read 15 Words (4xxxx)
: Read 16 Words (4axxxx)
Read 1 Words (3xxxx)
Read 2 Words (3xxxx)
Read 3 Words (3xxxx)
Read 4 Words (3xxxx)
Read S Words (3xxxx)
Read 6 Words (3xxxx)
Read 7 Words (3xxxx)
Read 8 Words (3xxxx)
Read 9 Words (3xxxx)
Read 10 Words (xxxx)
© Read 11 Words (3xxxx)

« .

g]-bl (3) ODOT-DPMO1 V3.6

f i
s..|J@ P10 ... |Order Wumber / Designation | I Add.. |Q Address [ Comment  Resd 12 Words Chooes)
1 80T [W Wodule Status Input(® CH) [0 | : Read 13 Words (mxxx)
2 | 1A “Module Err Cods Input (I CH) [256._ 257
2 Palsel e Read 14 ¥ords (3moxx)
> e a ords (3xxxx Read 15 Words (3xxxx)

Read 16 Words (3xxxx)
© Write 8 Bits (Dxxxx)
© Write 16 Bits (Oxxxx)
Write 24 Bits (Oxxxx)
: Write 32 Bits (Oxxxx)
: Write 40 Bits (Oxxxx)
Weite A8 Bite Muwws)

H

=

Over which station address is the programming device cormmected to the module
CPU 315-2FN/DF?

Rack: IO 3:
Slot: ||

Target Station; (& locol
" Can be reached by means of gatewas

Enter connection to target station:

IP address I MAC address ‘ Module type | Station name | Modul
192.168.0.1 AC-64-17-1D-C2-6F CPU 315-2... S7300/ET2.. PLC1
< | m J ’

Accessible Nodes
ol EO-BE-03-90-A2-8F SIMATIC-FC

192.168.0. 1 AC-84-1T7-1D-C2-BF CPVU 315-2... ST300/ET2... ©PIC_1

< | m J »

1
Cancel Help |




14.

Right click on the "8AI" module in slot 3, then click "Monitor/Modify", and

select "Monitor" in the pop-up board to read the values of each channel. The red box

in the figure below is the value read in this example.

'jﬂw' onfig - SIMATIC 300(1)

EXX T

Online via assigned CFU services

Path! |nm1-rnsr\.snm:c 300 (1)\CPU 315-2PN/DP

ém =)| ) ODOT-DEMOL V3.6

~Run condi tionally

(sl@i=]
Station Edit Insert PLC View Options Window Help
DS -9 % & 0 e b DO %8 N2
oy 300(1) - Find: | atfail
Brofil [Standard B4 |

Display format] St

Row Mot Effective

Run immediately —

Update Force Symbol with FS

IV Moni tor @Statuz Value | [~ Enable Periphersl Out
| @ Adaress [ Cont | = poaigy ety vima || 1= 20 st
Tri Vo,
& Tricer | S RUNNINGE
|
| Close | wap |
|
: Write 24 Bits (Oxxxx)
Write 32 Bits (Oxxxx)
16 © Write 40 Bits (xxxx) s
Ty - Weista AR Bise (M) {
12 _Sl
13
14 £
Press F1 to get Help. £
43 Modbus Slave - Mbslavel o= O X
File Edit Connection Setup Display View Window Help

N EIEEEE L

e
=3 Mbslavel
ID=1:F=04

Alias

tomslosuaawlm-ao

For Help, press F1.

Port 10: 9600-8-N-1




The above figure shows the use of AI modules, which are similar to DI, DO, AO

modules, and other standard Modbus devices. (Note: I and Q addresses can be

changed by oneself) 15. Mater diagnostic module

The Master diagnostic module is a selectable module and can only be used in Modbus

Master mode. The Master diagnostic module is divided into two types: "Slot Status

Input" and "Slot Error Code Input Module ErrCode Input". At most one module can

be inserted into each of the two types. The status module can only be inserted into slot

0, while the error code module can be inserted into slots 0 and 1. When the error code

module is inserted into slot 1, slot 0 can only be inserted into the status module.

8% HW Config - SIMATIC 300(1)
Station Edit Insert PLC View Options Window Help

DBEE-9 % & Be

sin s |3 98 (w2

@l SIMATIC 300(1) (Configuration) -- DPMO1-TEST

Ethernet (1). PROFINET-I0-Swstem (100)

3 DP ID B Order Number / Designation
80T M: Module Status Input @® cH

E=TOR S
1 PS 307 SA &
2 CPU_315-2PN/DP
b7l

LI 2 _l PROFIBUS (1): DP master system (1)
£ Pt T
Iz 2
3 ;'
W

| 3)  ODOT-DPMO1 V3.6

- | 3

s |1 ada .. | Adaress |co

| NS

M: Module Err_Code Inmput (1 CH)

SAL

M: Read 8 Words (Swxxx)

0
256, . 257
258. . 273

@f=folals)|w|o|-

9

10

11

12

13

Press F1 to get Help.

Find

Erofil

(o lla =

[

[Standard

: ¥rite 3 Words (dxxxx)

frite 4 ¥ords (dxxxx)
frite 5 Words (4xxxx)
¥rite 6 Words (dxxxx)
¥rite 7 Words (dmexx)
Write 8 Words (dxxxx)
Write 9 Words (duxxxx)
Hrite 10 Words (dxxxx)
Write 11 Words (4xxxx)
¥rite 12 Words (dxxxx)
¥rite 13 Words (dxxxx)
Hrite 14 Words (dxxxx)
frite 15 Words (4xxxx)
¥rite 16 Words (dxxxx)
¥rite Single Bit (Oxxxx)
¥rite Single ¥ord (dxxxx)

Module Status Input (6 CH)

Module Status Input (16 CH)
Module Status Input (24 CH)
Module Status Input (32 CH)
Module Status Input (40 CH)
Module Err_Code Input(l CH)

MUY N

TF Input & Bits (Oxxxx)
DP Input 16 Bits (xexx)
DP Input 24 Bits (Dxexx)
DP Tnput 32 Bits (Oxxxx)
DP Input 40 Bits (Oxxxx)
DP Input 46 Bits (Dxxxx)
DP Input S8 Bits (xxxx)
DP Input 64 Bits (xexx)
DP Input 72 Bits (Oxxxx)
DP Input 80 Bits (Oxxxx)
DP Input 88 Bits (Dxxxx)

. DP Input 96 Bits (Oxxxx)

The status module can monitor the working status of each data slot. When a data slot

fails, the corresponding status bit is set to 1, and it automatically resets to zero after

the fault is restored.

When a data slot malfunctions, the error code module can display the serial number

and specific error code of the erroneous data slot. Users can determine the cause of

the malfunction based on the error code and take corresponding adjustment methods.

Please refer to the "Error Code Table" for a detailed description.



The error code module can only display the fault status of one slot. When multiple
slots fail simultaneously, the error code module will display the fault status of the slot

with the lowest serial number in the error slot.

Right click on slots 0 and 1, select "Monitor/Modify", and check "Monitor" in the

pop-up panel to display module status and error codes.

sii Monitor/Modify - 801 - (R-/S1) mESml | Monitor/Modify - 1AI - (R-/52) (==
Online via assigned CPU services Online. vis assi@wd CPV xacviaas
Fath [DEMOL-TESTASIMATIC 300 (L)\CPY 315-2FN/DP Path [DPMOT-TEST\SIWATIC 300 (1)\CEU 315-2FN/DF
|:§| Address Symbol Display "”“M—\":“l Modify ""“““l |é| Address I Symbol Displar for:ml Status value | Modifr value
T . BIN I 2#! | 1| 5] o 266 HEX R ) ]
I 0.1 BIN
I 0.2 BIN | 220
I 0.3 BIN gm0
1 0.4 BIN ) 2#0
1 0.5 BIN W 200
I 0.6 BIN B 200
: s — T3
% Row Wot Effective Update Force Symbol with FS ¥ Row Not Effactive Update Force Symbol with FS
Run conditionally Run inmediately Run condi tionally Run inmediately
¥ Moni tor fifStatus Value E ¥ Moni tor fifStatus Value I
[ Modify MBlodi £y Value [~ 1/0 Display [~ Modify Modi fy Value [~ I/0 Display
Trigger Trigeer. ..
Mrie | & [RUNNING e @ RUNNING
Close Help Close Help

As shown in the above figure, when the corresponding slot module fails, the module
status corresponding bit is set to 1. The error code is 0x010B, where 0x01 indicates a
fault in the first data slot and 0x0B indicates a "slave response timeout". Other error

codes are shown in the table below.

Modbus Master Error Code Table

Error Code Fault description Troubleshooting method

0x00 Working properly N/A

The device does not support the current
function code, please refer to the slave
manual to select the corresponding
function code module

0x01 Illegal function code

If the device data exceeds its address
0x02 Illegal data address range, refer to the slave manual to modify
the data starting address or data length

Data length error, data length beyond the
0x03 Illegal data value Max. allowed value 125(Word) or
2000(Bit), modify the length




0x04 Slave device error Check the status of the slave device

0x06 Slave device busy Check the status of the slave device
] Check parity, baud rate, stop bit, and
0x07 parity error hardware connection status
Slave response message CRC calculation
0x09 CRC verification error | error, check the working status of the slave

Increase the timeout time, check the

Slave device response | hardware connection status, and view
0x0B

timeout communication parameter settings such as
baud rate
Response message length ) )
0x0E error Increase the receive character spacing

Write slave device

0x0F response error Check the hardware connection state

Note: The testing method for setting the Modbus ASCII master mode of the RS485
interface is the same as the testing method for setting the master mode of the Modbus
RTU protocol. Only the working mode of the gateway needs to be changed to the

corresponding Modbus ASCII master mode.




4.2 Modbus RTU Slave Mode

1.Modbus Slave Mode Data Address Tabl

(&

Data area

Effective address range

Zone 0 (0XXXX)

0~1951

Zone 1 (1XXXX)

0~1951

Zone 3 (3XXXX)

0~121

Zone 4 (4XXXX)

0~121

2—10 Refer to 4.1 (Master Station Mode)*J 1—9,

11. Double click on the gateway icon and

appear.

"
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the following configuration will

@) SIMATIC 300(1) (Configuration) -- DPMO1-TEST

Ethernet (1) PROFINET-10-Svstem (1007

Find: |

© Write 3 Words (dxxxx)
¥rite 4 Words (dxxxx)

DP slave type:  ODOT-DPMO1 V3.6

Write S Words (dxxxx)
Write B Words (dsxxx)
Write 7 Words (4xxxx)
Write 8 Words (dxxxx)
Write 9 Words (4xxxx)
Write 10 Words (4xxxx)
Write 11 Words (dxxxx)
Write 12 Words (dxxxx)

Brofil [Standard
1 PS 307 SA .
2 CPU_315-2PN/DP E| J
X SPI/DP - -
=l = P10 Properties - DP slave
2 rr FPort 1
£ r2 G General | Parameter Assigument |
3 Module
Order number: GSD file (type file):
Family: Gateway

Dasignation: DDOT~DPMOL V3. 8]

Addresses

Diagnostic 2042

SYNC/FREEZE Capabilities

¥rite 13 Words (4xxxx)
¥rite 14 Words (4xxxx)
Write 15 Words (4xcxxx)
¥rite 18 Words (4mxxx)
Write Single Bit (Oxxxx)
W¥rite Single Word (dxxxx)
Module Status Input (8 CH)
Module Status Input (16 CH)
Module Stetus Input 24 CH)
Module Status Input (32 CH)
Module Status Input (40 CH)
Module Err_Code Input(l CH)

Node/Mazter System
PROFIBUS. . . 3

|DP master system (1)

DP Input 6 Bits (xxxx)
DP Input 16 Bits (Oxxxx)
DP Input 24 Bits (Oxxxx)

DP Input 32 Bits (Oxxxx)
DP Input 40 Bits (Oxxxx)

DP Input 48 Bits (Oxxxx)

DP Input 56 Bits (Oxxxx)

DP Input 64 Bits (Oxxxx)

DP Input 72 Bits (Oxxxx)

DP Input 80 Bits (Oxxxx)

DP Input 88 Bits (Dxxxx)

NUVNNVNUUNNNUUSSISISISITITISISITII=TIZIZT=T=ITI===

: DP Input 96 Bits (Dxxxx)

n

- 7 suN I FREEZE ¥ #atchdog
Comment :
4u|=5| ) ODOT-DRWOL V3.6
S...| i DP ID e Order Number k.
S M- Module Stat
2 TAT - Module Err ( K| Cancel Help
3 BAL M. Read 8 Hordd
4
S
B
7
B
9
10
11
12
13

Press F1 to get Help.

Chg

Click "Assign Parameters" again to set the Modbus parameters for the gateway

(which must match the RS485 device connected to the user). After setting, click the

"OK" button, as shown in the following figure:




B% HW Config - SIMATIC 300(1) = jle

Station Edit Insert PLC View Options Window Help

DSe-92 & &S e dosln (DT RR N2

B SIMATIC 300(1) (Configuration) -- DPMO1-TEST
9!

i Find: | atail

Press F1 to get Help.

Modbus Mode T_{F:
Slave Mode MIEFE,
Baudrate 575 ¢
Serial baud rate, optional range 1200~115200bps, default 9600bps.
Parity B304
You can choose no parity, odd parity, or even parity, with no parity by default.
Data_Bit Jta {7 :
Fixed to 8-bit data.
Stop_Bit 5 [-1f :
1 or 2 stop bits are optional, default to 1 stop bit.
B 4
This parameter is invalid for the slave mode.
Receive Delay #2748 :

The frame interval detection time when receiving a message is optional from 1.5t to
200t, with a default of 3.5t (t is the time for transmitting a single character, which is

related to the baud rate).

Slave Fimeout MM NG -

-
DO’ Brofil [Standard ~]
1 PS 307 SA 7S -
i W Hrite 3 Hords (dwmex) -
:1 z;ﬂ;ls-zrllnr 3 | M: ¥rite 4 Words (4xxxx)
= e = TS - M ¥rite 5 Words (dxxxx)
17 - e S0 Write 6 Words (4aox)
e P”‘ Z General Parameter Aszigament | M ¥rite T Words (dxxxx)
= 1§ Pere M ¥rite 8 ¥ords (dxmoxx)
P Value - M: ¥rite 9 Words (dxxxx)
53 Station parameters M Write 10 ¥ords (4xoxx)
=13 Device-specific parameters et ——— : :“:‘ ié :“:’ 3““;
(Z] Modbus Mode THREst Slave RTU Mode MiERTUIRT oS 5 *‘”d‘ «‘"“)
h X = rite ords (dxxxx
(] WriteOutputOnPower-UP LS. TT 8 ¥rite 14 Yords: (tmxxs) 3
[E] Baudrate iRfFaK 9600 bps M Write 15 Words (4xxxx) -
(E] Parity #3267 None Xtele - M. Write 16 Words (4xxxx)
[#)] Data_Bit 20 {z 8 bit b M: ¥rite Single Bit (Dxxxx) =
Stop_Bit fE1E(L 1 bit M Write Single Word (dxmxx)
Send Delay 1B 20 ms M: Module Status Input (8 CH)
5] Receive Delay BT=FIEIE 3.5t M: Module Status Input (16 CH)
] Slave Timeout JGAWEZEET | 100ms i o s
« 5] Timeout Mode BEfaNEAZ Data Holding TR B Moidlasittas Tt o )
(] Data Out Mode 2R EHIE | Mode 230 M Module Err_Code Input(l CH)
k=l -’| (3)  ODOT-DPMO1 V3.6 [&] Slave ID MAitaht .}[4 S: DP Input 8 Bits (Oxxxx)
[#] Slave Respond Delav MISTRRYIES s = S: DP Input 18 Bits (mexx)
%_%"’ EO “"':";ul“"";:" S: DP Input 24 Bits (Oxxxx)
e S: DP Input 32 Bits (xxxx)
2RI i Nodle Erd [ o | _Comcat | Hale || 0P Toput 40 Bits Oeee)
:: SAT B: Read'B Word: S: DP Input 48 Bits (Oxxxx)
= S: DP Input S& Bits (Dxwxx)
= S: DP Input B4 Bits (xxxx)
< S: DP Tnput 72 Bits (Oxxxx)
= S: DP Input 80 Bits (Oxxxx)
= S: DP Input 68 Bits (Oxxxx)
o S: DP Input 96 Bits (Dxxxx) >
[ s
12
13



This parameter is invalid for the slave mode.

This parameter is invalid for the slave mode.

N A e

This parameter is invalid for the slave mode.
Slave ID :

Slave ID number, valid range is 1-247, default value is 1.
Slave Respond Delay M5 N ZESR

The response delay time of the slave station is when the slave station receives a

request message from the master station, processes the data, delays for a certain length

of time, and then replies to the data message. 0ms~2000ms optional, default Sms.

12. Modbus slave mode data command configuration

The module starting with S: is a slave module and can only be used in Modbus slave

mode.

13. Insert the Modbus slave status module in slot 0, and an input module "DP Input 8
Words (4xxxx)" in slot 1, filling in the starting word address of the Modbus 4xxxx

B% HW Config - SIMATIC 300(1) =@ [=]
Station Edit Insert PLC View Options Window Help
D8 § & e dosln| R N2
B4 SIMATIC 300(1) (Configuration) -- DPMO1-TEST | 22
_Ethernst(1). PROFINET-I0-Svstem (100) Eind: Htj o
[ atlail
S0’ Profil [Standard R |
‘2 A S OF Input 1| Words (dsese) =
5 | [§ S: DP Input 2 Words (dxxxx)
| = PROFIBUS (1): DF master systen (1) 5 I e )
AR S: DP Input 5 Words (dxxxx)
12 F2 z —

=6 Properties - DP slave

(| Address / ID Paremeter Assignment |

3

Parameters Value
%143 Device-specific parameters
| T'E) start Address(word) 2=t [ 0 l
={_§ Hex parameter assignment
[&#] User_Prm_Data (0 to 2) F9,08,00

m

m

ﬂ:[ (3)  ODOT-DPMO1 V3.6
s

.. | Order Wumber / Designation
5. Modbuz Status Input i Word

Q A

258

0K | Caneel Help

ST IF Output 120 Bits Uxxx)
F
F

S: DP Output 128 Bits (Oxxxx)
S: DP Output 8 Bits (lxxxx)
S: DP Output 16 Bits (lxxxx)

Press F1 to get Help. Chg




14. Insert an output module "DP Output 8 bits (Oxxxx)" into slot 2 and fill in the
starting byte address of the Modbus Oxxxx area.

B8 HW Config - SIMATIC 300(1) s ll@l=
Station Edit Insert PLC View Options Window Help

S e T =1

)

By SIMATIC 300(1) (Configuration) -- DPMO1-TEST ‘ sl
Find: | At 8
Brofil  [Standard < |

S: DP Input 2 Words (4sxxxx)

S: DP Input 1 Words (4xxxx)
r

PROFIBUS

(Properties - DP slave

Address / ID Parameter Assignment

Parameters R s EE——Y

[=1_y Device-specific parameters
[ [#) Start Address(Byte) o |
£3 Hex parameter assignment
| [&] User_Prm_Data (0 to 2) FA,08,00

m

< i

0DOT-DPMO1 V3.6

DP ID ... | Order Number / Designation
[S- Wodbus Status Input 1 Word

Bits

S: DP Output 104 Bits (Oxxxx)
S: DP Dutput 112 Bits (Oxxxx)
S: DP Output 120 Bits (Oxxxx)
S: DP Output 128 Bits (Oxxxx)
S
s

: DP Output 8 Bits (lxxxx)
: DP Output 16 Bits (lxxxx) X

Press F1 to get Help. [

IChg
15. Download the configuration program to the PLC after saving and compiling.
[ B HW Config - SIMATIC 300(1) ela@l=]
Station Edit Insert PLC Viewr Options Wif\dow Help )
pweun]e »e [almmo v
| o) x|
B4 SIMATIC 300(1) (Configuration) -- DPMO1-TEST f L
. Sk |Rina: | atail
;b’ofil |Standard =1
| : DP Input 1 Words (dxxxx) -
: DP Input 2 Words (4xxxx)
| PROFIBUS (1): DP master systen (1) o i:::: oo
DP Input S Words (dxxxx)
DP Input 6 Words (dxxxx)
TP Toput 7 Yords (4xxxx)
DP Input 8 Words (4xxxx)

DP Input 8 Words (dsxxx)
DP Input 10 Words (dxxxx)
DP Input 11 Words (dxxxx)
DF Input 12 Words (4xxxx)
DP Input 13 Words (4xuxx)
DP Input 14 Words (dmexx)
DP Input 15 Words (dxxxx)
DP Input 16 Words (4xxxx)
Output 8 Bits (Dxxxx) H
DP Output 16 Bits (Oxxxx)
DP Output 24 Bits (Omexx)
DP Output 32 Bits (Oxxxx)
DP Output 40 Bits (Dxxxx)
DP Output 48 Bits (Oxxxx)
DP Output 5B Bits (Oxxxx)
DP Output 84 Bits (Oxxxx)
DP Output 72 Bits (Dmexx)
DP Output 80 Bits (Oxxxx)
DP Output 88 Bits (Oxxxx)
DP Output 96 Bits (Oxxxx)
DP Output 104 Bits Oxoxxx)
DP Output 112 Bits (Oxxxx)
DP Output 120 Bits (xxxx)
DP Output 128 Bits (Dxxxx)
DP Output 8 Bits (lxxxx)
DF Output 16 Bits (lxxxx) =

i i

Press F1 to get Help. [ |

-ﬁ [

Target modules:

M [Racks | Slot |

< i, I Select ALl

Cancel Help
|

: Modbuz Status Input 1 Word
- DP Input 8 Words (dwxxx)
P Output & Bits

B AZOALUM U LA A AR O Y A AU T U0 L A U M O s U A )
=
E




B HW Config - SIMATIC 300(1) [e@i=]
Station Edit Insert PLC View Options Window Help
D& %2 % & 6@ dd DO 28 K
B4 SIMATIC 300(1) (Configuration) -- DPMO1-TEST EE
r = Find: | ntlag
Brofil [Standard =]
S PP Tnput 1 Words (dmeex) =

Over
CPU 315-2FPN/DP?

Rack: =
Slot: 2 3:
Target Station; & Local
€ Can bo reached by means of

which station address is the programming device connected to the module

PP Input 2 Words (4xxxx)
PP Input 3 Words (4xxxx)
PP Input 4 Words (dxxux)
PP Tnput 5 Words (dwmxx)
PP Input 6 Words (dmxmx)
PP Input 7 Words (4xxxx)
PP Input 8 Words (4xxxx)
PP Input 9 Words (4xxxx)
P Input 10 Words (dxxxx)
PP Input 11 Words (dxwxx)
PP Input 12 Words (dxxxx)

gatewas

Enter connection to target station:

PP Input 13 Words (4xxxx)

1P address | MAC address
192.168.0.1

‘ Module type | Station name | Modul
AC-64-17-1D-C2-6F CPU 315-2...

PP Input 14 Words (4xxxx)
P Input 15 Words (dwexx)

SIMATIC 3.. CPU3 PP Tnput 16 Words (dxxxx)

< 1l

* PP Output 8 Bits (Dxxxx)

Accessible Nodes

g
£
T

m

« n

: Modbuz Status Input 1 .

© DP Input 8 Words (4

| Ll ox _J1

pdate |
Cancel Help

I
3
r

. DP Output

DP Output

Bits
104 Bits (xxxx)
112 Bits @xxxx)
120 Bits (Oxxxx)
128 Bits (Oxxxx)
8 Bits (1xxxx)

18 Bits (lxxxx)

EI

Press F1 to get Help.

[ I [ 4

16. Right click on slots 2 and 3, click "Monitor/Modify", and then select "Monitor" to

see the DP input data. The monitoring data value is consistent with the data

written by the Modbus Poll (used to simulate the RS485 device master station)

master station, as shown in the following figure.

Modbus Poll Master Station Write Data:
DP Input Data:

% HW Config - SIMATIC 300(1) oll&@|[=]
Station Edit Insert PLC View Options Window Help
DE8 % & e da Do 2 e

1 et

@ SIMATIC 300(1) (Configuration) -- DPMO1-TEST |

3} Modbus Poll - Mbpoall1

File Edit Connection Setup Functions Display View Window Help

DSE&|X|[F |2 270506151617 22 23| TC Il

Press F1 to get Help.

B3I Mbpallt
Tx = 60: Err = :|SR = 1000ms
Online via assigned CPU services
Path:  [DPMOI-TESTASIMATIC 300 (1)\CFU 315-2FN/DP
Alia:
Modifr value
0
1
2
3
4
5 0
« 6 0
K Row Not Effective Update Force Symbol with FS 7| 0
Run condi tionally Run inmediately i 8 [
¥ Moni tor ffStatus Value I~ Enable Peripheral Out ; 0:
[~ Medify odi £y Value ™ I/0 Display [ — |
f Trigger. .. © NS
Close | Help |
3
0
11
12
13
14



17. Modify the output value in DP output data, and then click the modify button, as

shown in

Modbus Poll

the following figure.

reads data from Modbus slave station:

DP output data:

B8 HW Config - SIMATIC

D9 §| &

PLC View

300(1)

Options w Help

B @ | s sl |3 R N2
B4 SIMATIC 300(1) (Configuration) -- DPMO1-TEST =l =
o Eind: | atjail
Brofil [Standard |
PS 307 SA
2 CPU_315-2PN/DP 21} Modb
I HPI/DP
» PN-ID PROFIBUS (1): DP ‘n;sler system (1) File Edit Connection Setup Functions Display View Window Help
e -~ - = ;
=i Monitor/Modify - 800 - (R-/S3) DSE&|X|F|S &1 |o5061516172223|TC | 2 K2
Dakine vaelaskigaad CEU arvsces o —
Path [DPMO1-TEST\SIMATIC 300 (1)\CPU 315-2FK/DP Tx=34:Err= t: ID=4F= IJIjSR =1000ms
Addr l Syabol I Displa: roa Status value | Modify value
Q 0.0 BIN D 2#1 Alias 00000
Q 0.1 BIN 1 221 281
a 0.2 BIN e 0 d
@ a3 o LI — :
Q 0.4 BIN I 2%0 :
Q 0.5 BIN 1 Il
Q 0.6 BIN 20 3|
Q 0.7 BIN w0 % D
5 0
K Row Not Effective Update Force Symbol with FS T 6| 0
Bun conditionally Run inmediately B 0
¥ Moni tor GifStatus Value | @i —
—— . 0
I~ Modify \q:udxfy Value [ 1/0 Dizplay L lem
&} Trigger L 9 0
- <& [RUNNING [
Close Help —
11
12
13
14
Press F1 to get Help.

18. Modbus slave status module

The Modbus

slave status module can only be used in slave mode, and the DP side can

read the slave status to determine the working status of the Modbus slave. When the

slave station
slave station,

shown in the

is working normally, the error code is 0. When an error occurs at the
the error code will indicate the cause of the error. Error codes are
table below:

Modbus Slave Error Code Table

Error Code Fault description Troubleshooting method
0x00 Working properly N/A
The device does not support the current
. function code, please refer to the slave manual
0x01 Illegal function code to select the corresponding function code
module
If the device data exceeds its address range,
0x02 Illegal data address refer to the slave manual to modify the data
starting address or data length




Data length error, data length beyond the Max.

0x03 Illegal data value allowed value 125(Word) or 2000(Bit), modify
the length

) Check parity, baud rate, stop bit, and hardware
0x07 parity error connection status

i . Slave response message CRC calculation error,
0x09 CRC verification error check the working status of the slave

Response message length ] )

0xOE Increase the receive character spacing

€rror

Note: The testing method for setting the Modbus ASCII slave mode of the RS485

interface is the same as the testing method for setting the slave mode of the Modbus

RTU protocol. Only the working mode of the gateway needs to be changed to the

corresponding Modbus ASCII slave mode.




S Testing application in Siemens TIA V16

This chapter will use SIEMENS CPU 315-2 PN/DP as the PROFIBUS Controller and

TIA as the configuration software to illustrate the configuration method of DPMO1.

5.1 Modbus RTU Master Mode
1. Download the GSD folder of DPMO1 from the official website and confirm

that there are the following files in the folder. If not, please contact the supplier to

request them.

DPMO01V36.gsd

2. Open TIA V16 software, create a new project named DPMO1-TEST, with no
Chinese characters in the storage path. Click Create and then click on the project view

in the bottom left corner.
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4, Under Project Number Device DPMO1-TEST, click Add New Device, select

CPU 315-2 PN/DP for testing in the pop-up window, and click OK.
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5. In the device view, select the network port of the PLC, set properties, add a

new subnet, and modify the IP address.
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Select the MPI/DP interface of the PLC, set properties, select PROFIBUS interface

type, and click to add a new subnet.
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For the S7-300 series PLC, when using the gateway, it is necessary to modify the size
of the process image input and output area. The default value is 128. Increase this

value according to the customer's own needs. Complete the simple setup of the PLC.
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6. Click to enter the network view, find the newly installed DPMOTI in the

hardware directory on the right, and drag it to the network view.
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7. Select the gateway and assign a master station to it. Select the PROFIBUS-DP

interface and modify the PROFIBUS parameters.
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The default PROFIBUS address is 3. Check if the gateway hardware ID is dialed to 3.

(The ID filled in here should be consistent with the actual hardware dialing)
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8. Click on the specific parameters of the gateway device and set the gateway
MODBUS parameters (which must match the serial port parameters of the RS485
device connected to the user). If the customer cannot determine the serial port
parameters, it is recommended that the customer use a USB to 485 converter and use
MODBUS POLL software to directly read 485 device data through the serial port.

MODBUS testing software can be downloaded from the official website or consulted
with technical support.
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Specific meanings of parameters:

Modbus Mode T{/FfLz :

Master RTU Mode =15 RTU #,



Baudrate J% 575 ¢

Serial baud rate, optional range 1200~115200bps, default 9600bps.

Parity B304

You can choose no parity, odd parity, or even parity, with no parity by default.
Data_Bit EHE(7 :

Fixed to 8-bit data.

Stop_Bit {5 LA :

1 or 2 stop bits are optional, default to 1 stop bit.

Send Delay iz SU&IXEI

The interval time for sending Modbus commands (the delay from receiving the
response message from the slave station to sending the next command) is optional

from Oms to 5000ms, with a default of 20ms.
Receive Delay #2UC4FBIE :

The frame interval detection time when receiving a message is optional from 1.5t to
200t, with a default of 3.5t (t is the time for transmitting a single character, which is

related to the baud rate).
Slave Timeout M5 N EERY

The time it takes for the slave station to respond after the master station sends a

command. 10ms~5000ms optional, default to 100ms.
Timeout Mode R 2ABE 55

After reading data from the station timeout, the data processing method can be
selected as "data reset" or "data hold". The default "data hold" mode is only valid for

Modbus read commands.
Data Out Mode 24 HAR K -

You can choose between "Polling Mode" or "Event Triggering" mode, in which
Modbus periodically sends write messages. In the "event triggered" mode, write
commands are only sent when the Modbus output data changes. The default is
"polling mode", which is only valid for Modbus write commands.

SlavelD :

This parameter is invalid for the Master mode.



This parameter is invalid for the Master mode.
0. Double click on the gateway to enter the gateway MODBUS master mode data

read and write command configuration.

The Master station module starts with M: and can only be used in Modbus Master

station mode.

Note: When the MODBUS side slave equipment needs to use function code 05 (to
write a single coil), please use M: Write singer bit (Oxxxx). When the MODBUS side
slave equipment needs to use function code 06 (to write a single register), please use
M: Write singer word (4xXXX).

10.  In order to facilitate monitoring of the communication status of 485 devices on

site, a diagnostic module can be added. The master station diagnostic module is a

selectable module.
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The main station diagnostic module is divided into two types: "Slot Status Input" and

"Slot Error Code Input Module ErrCode Input". Two types of modules can only be

plugged in at most one each. And insert it into the slot at the front position. The

status module can monitor the working status of each data slot. When a data slot

fails, the corresponding status bit is set to 1, and it automatically resets to zero after

the fault is restored.



When a data slot malfunctions, the error code module can display the serial number
and specific error code of the erroneous data slot. Users can determine the cause of
the malfunction based on the error code and take corresponding adjustment methods.
Please refer to the "Error Code Table" for a detailed description.

The error code module can only display the fault status of one slot. When multiple
slots fail simultaneously, the error code module will display the fault status of the slot

with the lowest serial number in the error slot. The detailed error codes are shown in

the table below
Modbus Master Error Code Table
Error Code Fault description Troubleshooting method
0x00 Working properly N/A
The device does not support the current
_ function code, please refer to the slave
0x01 Illegal function code

manual to select the corresponding
function code module

If the device data exceeds its address
0x02 Illegal data address range, refer to the slave manual to modify
the data starting address or data length

Data length error, data length beyond the
0x03 Illegal data value Max. allowed value 125(Word) or
2000(Bit), modify the length

0x04 Slave device error Check the status of the slave device

0x06 Slave device busy Check the status of the slave device

Check parity, baud rate, stop bit, and

0x07 parity error hardware connection status

Slave response message CRC calculation
0x09 CRC verification error | error, check the working status of the slave




Increase the timeout time, check the

Slave device response | hardware connection status, and view
0x0B

timeout communication parameter settings such as
baud rate
Response message length ) )
0x0E error Increase the receive character spacing

Write slave device

0x0F response error Check the hardware connection state

11. Add input status module, error code module, read MODBUS Zone 0/Zone 1/Zone
3/Zone 4 data, and write Zone 0/Zone 4 data. The default parameter for all
commands is slave ID=1. The starting address is 0. Therefore, for the actual 485
equipment on site, corresponding read and write commands should be selected,
and the slave station ID and start address should be modified.

This document provides a simple demonstration. The first four commands use default
values, changing the starting address of the fifth command to 20 and the starting
address of the sixth command to 30. Simulate on-site 485 devices using Modbus

Slave software.
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12. After setting up, save, compile, and download the project.
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13. After downloading, open the monitoring table, fill in the command address
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=

corresponding to the gateway, open Modbus Slave software, simulate the slave

station, and set the serial port parameters to 9600/N/8/1.
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14. Turn the TIA project online, click the online monitoring button on the monitoring
table, and you can check that the PLC collected data is consistent with the 485

serial port side data. When writing data, fill in the modified value column with the

value to be written, click 45 Immediately modify the ownership system at once,
and the 485 side will receive data issued by the PLC. At this point, the gateway is
in a normal working state, and both the input status address value and the error

code address value display 0.
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15. When the input status address value and error code address value are not 0,
analyze the fault location based on the actual displayed value and the error code,

as shown in the following figure:% IB0=2 # 00100000,% IW256=16 # 0602,



indicating that the sixth read and write command in the gateway configuration is

faulty and has an invalid data address.
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4 Portal 1B

5.2 Modbus RTU Slave Mode

1.Modbus Slave Mode Data Address Table

Data area Effective address range

Zone 0 (OXXXX) 0~1951

Zone 1 (1XXXX) 0~1951

Zone 3 (3XXXX) 0~121

Zone 4 (4XXXX) 0~121

2—8 Refer to 4.1(Master mode)y) 1—7,

9. Click on the specific parameters of the gateway device and set the gateway
MODBUS parameters (which must match the serial port parameters of the RS485
device connected to the user). The gateway working mode selects the slave RTU
mode. Gateway 485 side serves as a slave station, with slave station ID=4 and serial

port parameters using default values.
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Modbus Mode T {FE=:
Slave Mode MIEARZ,
Baudrate J%F7 =8

Serial baud rate, optional range 1200~115200bps, default 9600bps.
Parity B304 :

You can choose no parity, odd parity, or even parity, with no parity by default.
Data_Bit Ja {7 :

Fixed to 8-bit data.

Stop_Bit {5 (/] :

1 or 2 stop bits are optional, default to 1 stop bit.
This parameter is invalid for the slave mode.
Receive Delay #2748 :

The frame interval detection time when receiving a message is optional from 1.5t to
200t, with a default of 3.5t (t is the time for transmitting a single character, which is

related to the baud rate).
Slave Timeout- kb NLEE S
This parameter is invalid for the slave mode.

This parameter is invalid for the slave mode.



This parameter is invalid for the slave mode.
Slave ID :

Slave ID number, valid range is 1-247, default value is 1.

Slave Respond Delay M5 N ZER :

The response delay time of the slave station is when the slave station receives a
request message from the master station, processes the data, delays for a certain length
of time, and then replies to the data message. 0ms~2000ms optional, default Sms.

10. Double click the gateway icon to enter the device view. The slave module read and
write commands starting with S: can be found in the hardware directory on the right.
Contains input/output commands and Modbus status input commands.

The Modbus slave status module can only be used in slave mode, and the DP side can
read the slave status to determine the working status of the Modbus slave. When the
slave station is working normally, the error code is 0. When an error occurs at the
slave station, the error code will indicate the cause of the error. The error codes are
shown in the table below:

Modbus Slave Error Code Table

Error Code Fault description Troubleshooting method

0x00 Working properly N/A

The device does not support the current

0x01 Illegal function code to select the corresponding function code

module

If the device data exceeds its address range,
0x02 Illegal data address refer to the slave manual to modify the data
starting address or data length

function code, please refer to the slave manual

Data length error, data length beyond the Max.

0x03 Illegal data value allowed value 125(Word) or 2000(Bit), modify
the length
) Check parity, baud rate, stop bit, and hardware
0x07 parity error connection status




0x09

CRC verification error

Slave response message CRC calculation error,
check the working status of the slave

0x0E

Response message length

crror

Increase the receive character spacing

The Modbus state input command is not mandatory when testing applications.

11. Add an input status module, DP outputs data from Zone 0/Zone 1/Zone 3/Zone 4,

and DP inputs data from Zone 0/Zone 4. The default parameter for all commands

is a starting byte/word address of 0. So, for the actual 485 master station

equipment on site, set the corresponding starting byte/word address to

communicate data with the DP master station.

This document provides a simple demonstration by changing the starting byte address

of the third command to 1, the starting word address of the sixth command to 7, and

using default values for other commands. Simulate the on-site 485 master station

equipment using Modbus Poll software.

Note: The starting address for bit reading and writing is a byte address
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12. After setting up, save, compile, and download the project.
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13. After downloading, open the monitoring table, fill in the command address

corresponding to the gateway, open Modbus Poll software, simulate the main

station, establish a connection, default RTU protocol, serial port parameters

9600/N/8/1.
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|‘ fle Edit Connection Setup Functions Display View Window Help {
DSE&|X|F|S 2| |o506151617 22 23|TC Rl ? K2

(e @=]
[Tx=62: Err = 1:ID = 4. F = 03: SR = 1000ms

Connection Setup X Alias 00000 ‘

R %7 Communication Traffic X
Save Copy
” Cancel Stop Clear a - Log
1x]000084-04 03 00 07 00 03 B4 SF "
USB Serial Port (COM4) v Modk
siabon Lo = —— 000085—04 03 06 00 00 00 00 00 00 1E 25
B00Baud %1000086-04 03 00 07 00 03 B4 5F

Rx:000087-04 03 06 00 00 00 00 00 00 1E 25
Tx:000088-04 03 00 07 00 03 B4 SF
Rx:000089-04 03 06 00 00 00 00 00 00 1E 25

Response Timeout

8Databits v ms]

None Parity

e i s =

Delay Between Polls g Tx:000090-04 03 00 07 00 03 B4 5F
15tpBit v o Rx:000091-04 03 06 00 00 00 00 00 00 1E 25 v
Remote Modbus Server 9 |
127.001
? 1Pv4 |
502 3000 PyE
s Hal prasetl. | port 4: 9600-8-N-1 |

From the Modbus poll message, it can be seen that the communication connection has

been established.

14. Transfer the TIA project online and click on the monitor table % | The online
monitoring button allows you to view that the data collected by the PLC is
consistent with the serial port data of the 485 main station. When outputting data,

fill in the

modified value column with the value to be output, click 4 By modifying the
ownership system at once, the 485 side of the main station will receive data issued by

the PLC.
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At this time, the gateway is in a normal working state, and the input status address

value shows 0.

5.3 Modbus ASCII Master Mode

Refer to 4.1 MODBUS RTU master station mode configuration.



Just change the gateway working mode to: Master Station ASCII mode. Save

compilation download.
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When using Modbus Slave software for testing, choose the ASCII protocol when

establishing a connection.

Connection Setup X
Connection
Serial Port v
Cancel

Serial Settings

USE Serial Port (COM4) v
Mode

9600 Baud
ORTUl @ ASCI

8Databits v
Flow Control

None Parity [Josk []cTs RTS Toagle

ey [ms] RTS disable delay

<

TCP/IP Server
127.0.0.1 502
Any Address IPyvd
Ignore Unit ID IPvE

Transfer the TIA project online and click on the monitoring table “* The online
monitoring button allows you to view that the data collected by the PLC is consistent

with the serial port data of the 485 main station. When outputting data, fill in the

modified value column with the value to be output, click ”* Immediately modify the

ownership at once, and the 485 side of the main station will receive data issued by the
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For Help, press F1. Port 4: 9600-8-N-1

5.4 Modbus ASCII Slave Mode

Refer to 4.2 MODBUS RTU slave mode configuration



Just change the gateway working mode to: Slave ASCII mode. Save compilation

download.
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When using Modbus Poll software for testing, choose the ASCII protocol when
establishing a connection.

Transfer the TIA project online and click on the monitoring table

Connection Setup X

Connection

Serial Port v

Cancel

Serial Settings

USE Serial Port (COM4) v Mode

RTU ASCI
9600 Baud  ~ © ®

Response Timeout
1000 [ms]

Delay Between Polls

1 Stop Bit v Advanced... [ms]

Remote Modbus Server

8Databits v

MNone Parity  ~

27.001
IPv4

502 3000 IPYE

== ]

e The online monitoring
button allows you to view that the data collected by the PLC is consistent with the

serial port data of the 485 main station. When outputting data, fill in the modified



value column with the value to be output, click ”* Immediately modify the ownership

at once, and the 485 side of the main station will receive data issued by the PLC.
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For Help, press F1. Port 4: 9600-8-N-1




6 Test application in Beckhoff TwinCAT 2

1. Power on all hardware cables and connect the CX5120 to the monitor. Open the

corresponding Beckhoff software System Manager, PLC Control interface.

Open the System Manager interface, click Actives--Set/Reset TwinCAT to Config
Mode, PLC enters the configuration mode. Right-click I/O Devices—Scan Devices,
In the dialog box that pops up (not all device types can be discovered automatically),
click OK,, in the dialog box that appears, select the I/O device type, click OK, in the
pop-up dialog box (Scan Boxes), click Yes, in the dialog box that pops up (Activate
Free Run), click NO. It could automatically scan all IO modules attached to the

CX5120. See diagram below.

[

! dp.tsm - TwinCAT System Manager
File Edit Actions View Options Help

D@l & a4 V5 (D= ee
3B SYSTEM - Configuration [+
| B NC - Configuration
+- B PLC - Configuration
I/0 Devices
== Device 1 (EtherCAT)
- @ Device 4 (COM Port)
azss Dewvice 2 (EL6731)
+-@8 Mappings

Right-click Device 2 (EL6731)—Append Box, in the dialog box that pops up, select
Generic Profibus Box (GSD)—OK, locate the file where the GSD file of DPMO1

resides, click to open, the gateway is automatically attached to the EL6731 module.



Insert Box

Type: -5 BK3010 (economy fieldbus coupler, Profibus) - [ Ok ]
----- i BK3100 (fieldbus coupler, Profibus 12M)
----- ‘E BK3110 [economy fieldbus coupler, Profibus 12M) Cancel

'''' 5 BK3120 (fieldbus coupler, Profibus 12M)
""" # BK3150 (compact fieldbus coupler, Profibus 12M)

-l BK3500 (fieldbus coupler, Profibus, Fiber) Multiple:
'ﬁ BK3520 (fieldbus coupler, Profibus 12M, Fiber) 1 =
»»»»» % BX3100

""" " Cx1500-B310
"""" "i ELB731-0010
-4 FCIux-Slave
B |Lwn-B3nx (coupler box, Profibus)
M |Lxxxx-C3xx (ple box, Profibus)
-8 LCI100 (lowcost fieldbus coupler, Profibus 12M)
=-|@ Miscellaneous

B B - | Generic Profibus Box (GSD)
PROFIdnve MC [DPVZ / PNIO)

m

1

Name: Box 5

File Edit Actions View Options Help
D d SR {22 M =
- B SYSTEM - Configuration
. NC - Configuration
- PLC - Configuration
=-J /O - Configuration
. E@ 1/0 Devices
. @5 Device 1 (EtherCAT)
- @ Device 4 (COM Port)
=& Devife 2 (EL6731)
..=4m Device 2 (EL6731)-Image
w- @l Inputs
: - E8 Box 4 (GSD Box) (ODOT-DPMO1V3.5)
% g8 Mappings

Select the DPMO1. On the right side of PrmData, set the serial port parameters of the

gateway. Gateway working mode select Slave mode, that is, the gateway 485 side is

the Slave of 485.

File Edit Actions View Options Help

DEsE| SRR A HavHdHR et e e EQRELEE € 2

¥ SYSTEM - Configuration
- Peedrel [ General | Pofbus | Featues] PmData (Tex) |Diag |
. . N o, |
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: 10 Slave ID ‘00300 1 [0x1)
- [Box 4 (65D Box) (ODOT-DPMO1V3.5) 11 Slave Respond Delay ‘OTIONC? Bms
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Right-click DPM01—Append Module, in the dialog box that appears, select Read and
Write Commands.

Because the working mode of the gateway is Slave, select the read and write
commands with S: in the front of. After the command is added, it will be attached to

the lower side of the gateway DPMO1.

Insert Module
Module Types [T]
Tupe: S: DP Input 96 Bits [Oxxxx) -
7 S DP Input 104 Bits (Oxxex)
S: DP Input 112 Bits [Dxxsx)
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. D :
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S
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Multiple: 1 B

Comment:

-
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Module Types 0K
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: DP Dutput 5'Words (3xxxx)

: DP Qutput 6 Words (3xxxx) F
: DP Dutput 7 Words (3xxxx) E
: DP Output 8 Words 3xxsx)

: DP Dutput 3 Words (3xxxx) -

oo uuEhnnnn

Multiple: 1 15

Comment:




File Edit Actions VWiew Options Help
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- @ Device 4 (COM Port)
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Select the added command, and set the corresponding start address of 485 device in

PrmData on the right, and the start address of both test commands is 0.

I cp.tsm - TwinCAT System Manager

[E=3 HoR =
File Edit Actions View Options Help
D@ E SR DER (M) (=eaavde ot EQARELEL S 2
5 8 SYSTEM - Configuration — y
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= A PLC - Configuration
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[ /O - Configuration
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@ Device 4 (COM Port)
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<

|
Ready

Local (10.15.10,15.1.1) ITGERYS

2. Open the PLC Control interface, create a new project, default options, and click

OK.



Choose Target System Type e Som

(& PC or CX (x86) " CX (ARM) 0K
" BC via AMS SI—
" BC serial

" BCxx50 or BX via AMS
" BCxx50 or BX via serial

Edit a simple program, define variables, and the program logic is QO alternately

assigned 85 or 170, Q1=I1.

"BETIE Tt Project e B onine wndow  Tiep =IS1%
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E
EN
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0
Q
- MOVE
|} EN
85 Qo
MO\
E
10 0
MOVE
EN
70

1
5700

E

0007 |

Compile all the programs, and a file CX5120-TEST.tpy will appear in the program

save directory.

|

(535 1PISTEST)
e

3.Return the System Manager interface, right-click PLC Configuration—Append PLC

Project, in the dialog box that pops up, select the file that was compiled in the PLC



Control interface earlier CX5120-TEST.tpy, click the OK. Expand the PLC
Configuration drop-down menu, see the following figure, it could see the input and

output variables.

- dptsm - TwinCAT System Manager
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Double-click MAIN.IO, in the pop-up dialog box, could select the corresponding 485

master input address 40000.
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<| n ‘ Cancel | [ 0K
| Server (Port) Timestamp TESSagE

Double-click MAIN.QO, in the pop-up dialog box, could select the corresponding 485

master output address 30000.



' dptsm - TwinCAT System Manager
File Edit Actions View Options Help
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< [ J ’ Cancel OK I
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Double-click MAIN.QI, in the pop-up dialog box, could select the corresponding 485
master output address 30001.
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Click Active —Active Configuratin, active the configuration.



4.return the PLC Control interface, click Online—Login—Run, download the

program to the CX5120, click Online—Create Bootproject to create a root program.

B TwinCAT PLC Control - CX5120-TEST pra®.a MAIN (PRG-LD)] fole s
B File Edit Project Insert Extras | Onfine | Window Help _[=]x
Bl=|E| Bt A uei] olele| ols|@|ss] /|5
[0001]PF. Logout F12
[T | [o002]vAl
L4 MAIN (PRG) [o003l
o004 fs
|000g it o8

EQ

™

%MD0 M0 0

%MD0+ ——2%Mx40.0
Ctrl +Shift +F7 14

ooos ||

oject (offline)
Delete Bootproject

0006

0007

BEEE

5.Return the System Manager interface, click Active —Set/Reset TwinCAT to Run
Mode, at this point, DPMO1 and Beckhoff's DP adapter set up DP communication. 6

- Online monitoring, open the MODBUS POLL software, simulate the master system
connected to the gateway 485. The data of the CX5120 PLC can be monitored and

displayed alternately at the system address 30000 of 485 master, and the data of the

30001 changes with the data of the 40000.
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Tx =102891: Err=12:1D = 1{F = 03]SR =10 | [Tx=20374: Err=7:1D = 1{F = 04 SR = 101
[ Alias| 00000 Alias 00000
0 10 0| Q0 0xAA00
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7 Annex

7.1 Modbus-RTU Protocol Introduction

For user, it is important to understand that Modbus has 8 important function codes
corresponding to 4 areas: 4 read, 2 write a single bit or register, and 2 write multiple
bits or multiple registers (Address description adopts PLC address).

7.1.1 Modbus Storage Area

The storage area of the controller (or Modbus device) involved in Modbus is
identified by 0XXXX, 1 XXXX, 3XXXX and 4XXXX.

00001~0XXXX,
0XXXX Output Coil Bit Read/Write | XXXX : related to the
device

10001~1XXXX,
IXXXX Discrete Input Bit Read Only | XXXX : related to the

device




30001~3XXXX,
3IXXXX Input Register Word Read Only | XXXX : related to the

device
OutvutHoldi 40001~4XXXX,
utput/Holding .
4XXXX Registers Word Read/Write | XXXX arel'ated to the
C€ViCe

7.1.2 Modbus Function Code

Modbus messages are relatively fixed, so it could know the structure after reading a

few messages, and users can inquire about it when necessary.

(1) Read output coil status
Function Code : 01H

Master station inquiry message format:

0x11 0x01 0x00 0x13 0x00 0x25 XXXX

Function: Read slave station output coil 0XXXX status.
Note: Some device coil start address is 00000, which corresponds to address 00001 in

the device, and the sequence is postponed.

In this example: read the output coil of the slave station No. 0x11, the register start
address is 0x13=19, and the number of coils is 0x0025H=37.

Therefore, the function of this query message is: read the output coil 00019-00055 of
the slave station No. Ox11 (17), A total of 37 coil status.

Slave station response format:

0x11 0x01 0x05 0xCD 0x6B 0xB2 0x0E 0x1B XXXX

Function: Slave returns to output coil 0XXXX status.

(2) Read discrete input status
Function Code: 02H

Master station query message format :



0x11 0x02 0x00 0xC4 0x00 0x16 XXXX

Function: Read the status of slave station input coil 1XXXX.
Note: Some equipment coil start address is 10000, which corresponds to the address

of 10001 in the device, and the sequence is postponed.

In this example: read the input coil of the slave station No. 0x11, the starting address
is 0x00C4=196, and the number of coils is 0x0016=22.

Therefore, the function of this query message is: read the input coil 10196-10217 of
the slave station No. Ox11 (17), a total of 22 discrete input status.

Slave station response format:

0x11 0x02 0x03 0xAC 0xDB 0x35 XXXX

Function: Slave returns to input coil 1 XXXX status.

(3) Read output/holding register
Function Code: 03H

Master station query message format:

0x11 0x03 0x00 0x6B 0x00 0x03 XXXX

Function: Read slave station holding register 4XXXX value.
Note: The starting address of some device registers is 40000, which corresponds to the

address 40001 in the device, and the sequence is postponed.
In this example: read the holding register value of the slave station No. 0x11, the
starting address is 0x006BH=107, and the number of registers is 0x0003.

Therefore, the function of this query message is: read the value of 3 holding registers
40107-40109 of the slave station No. Ox11 (17H).



0x11 0x03 0x06 0x02 0x2B 0x01 0x06 0x2A 0x64 XXXX

Function: The slave returns to the value of the holding register: (40107)=0x022B,
(40108)=0x0106, (40109)=0x2A64

(4) Read the input register
Function code: 04H

Master station query message format:

0x11 0x04 0x00 0x08 0x00 0x01 XXXX

Function: Read slave station input register 3XXXX value.
Note: In some devices, the register start address is 30000, which corresponds to the

address 30001 in the device, and the sequence is postponed.

In this example: read the input register value of the slave station No. 0x11, the start
address is 0x0008H, and the register number is 0x0001.

Therefore, the function of this query message: read the value of 1 input register 30008
of slave station No. 0x11 (17).

Slave station response format:

0x11 0x04 0x02 0x01 0x01 XXXX

Function: The slave station returns to the value of the input register 30008; (30008)
=0x0101

(5) Force a single coil
Function code: 05H

Master station query message format:




0x11 0x05 0x00 0xAC 0xFF 0x00 XXXX

Function: Force the 0XXXX value of slave station coil 0x01 (17). In some devices,
the coil start address is 00000, which corresponds to the address 00001 in the device,
and the sequence is postponed.

Break Flag = FF00, force the coil ON.
Break Flag = 0000, force the coil OFF.

Example: The starting address is 0xX00AC=172. Force No. 17 slave station coil 0172
to ON status.

Response format: return to the original text

Function: Force No. 17 slave device coil 0172 ON and return to the original text

0x11 0x05 0x00 0xAC 0xFF 0x00 XXXX

(6) Preset single holding register
Function Code: 06H
Master station query message format:

0x11 0x06 0x00 0x87 0x03 0x9E XXXX

Function: Preset single holding register 4XXXX value. In some devices, the coil start
address is 40000, which corresponds to the address 40001 in the device, and the
sequence is postponed.

Example: Preset the value of the single holding register 40135 of No. 17 slave device
to 0x039E;

Response format: return to the original text

0x11 0x06 0x00 0x87 0x03 0x9E XXXX




Function: Preset the No. 17 slave device single holding register 40135 value to
0x039E and return to the original text.

(7) Force Multi-coil
Function Code: OFH

Master station query message format:

0x11 0x0F 0x00 0x13 0x00 0x0A 0x02 0xCD 0x00 XXXX

Function: Force multiple continuous coils 0XXXX to ON/OFF status. Note: In
some devices, the coil start address is 00000, which corresponds to the address
00001 in the device, and the sequence is postponed.

In this example: Force multiple continuous coils in slave station 0x11, the start
address of the coil is 0x0013=19, and the number of coils is 0x000A=10.

Therefore, the function of this query message is: to force the value of 00019-00028 of
the 10 coils of slave station No. 0x11 (17); CDH—00019-00026; 00H—00027-00028.

Slave station response format:

0x11 0xOF 0x00 0x13 0x00 0x0A XXXX

(8) Preset multiple registers
Function Code: 10H

Master station query message format:



0x11 0x10 0x00 0x87 0x00 0x02 0x04 0x01 0x05 0x0A 0x10 XXXX

Function: Preset multiple holding register values 4XXXX of the slave station. Note:
In some devices, the holding register start address is 40000, which corresponds to
the address 40001 in the device, and the sequence is postponed.

In this example: Preset multiple holding register values of slave station 0x11, the
register start address is 0x0087=135, and the number of coils is 0x0002=2. Therefore,
the function of this query message is: preset the value of 2 holding registers of slave

station No. 0x11 (17);
0105H—40135; 0A10H—40136.

Response Format:

Start Register Start Register Number of Number of
Address Function Address Address Registers Registers CRC
(CL5Y High Byte Low Byte High Byte Low Byte
0x11 0x10 0x00 0x87 0x00 0x02 XXXX

7.2 Brief introduction of serial port network topology

7.2.1 RS232

RS232 is one of serial communication interfaces controlled by industry. It is widely
used to connect computer serial interface with peripherals. RS232 using a signal and a
signal transmission form, return lines were in the land of the three wire connection
mode, can realize full-duplex communications, the transmission signals for single
ended, the total transmission of easy to generate common-mode interference, so the
noise resistance is weak, the transmission distance is limited, RS232 interface
standards stipulated in the code element distortion maximum transmission distance is
less than 4% under the condition of standard values of 50 feet (15 meters) (more than
15 m long distance communication, need to adopt modem), the maximum
transmission distance is also associated with communication baud rate, in the process

of practical application, if the transmission distance is far, Please reduce the baud rate.



In order to reduce the electromagnetic interference from the outside during the signal
transmission, please use the shielded cable as the communication cable.

RS232 interface standard specifies that TXD and RXD:

RS232 USES negative logic to transmit signals and takes the signal of -(3~15) V as
logic "1". Take the signal of +(3~15) V as logical "0"; Voltages between -3 and +3V
are meaningless, as are voltages lower than -15V or higher than +15V.

RS232 Interface Classification:

DB9 header interface

{ “

The top left corner is 1, the bottom right corner is 9

9-pin RS232 serial port (DB9)

Pin Name Function
1 CD Carrier detect
2 RXD Receive data
3 TXD Send data
4 DTR Data terminal ready
5 GND Signal ground
6 DSR Data ready
7 RTS Request to send
8 CTS Clear to send
9 RI Ring alert

As the RS232 interface has the above electrical characteristics, it can only realize

point-to-point communication.




RS232 communication wiring diagram is shown in the figure below:

RXD >< RXD

XD XD

GND GND
Communication equipment Terminal device
with RS232 interface with RS232 interface

7.2.2 RS422

The full name of RS422 interface standard is "Electrical Characteristics of Balanced
Voltage Digital Interface Circuit", which defines the characteristics of the interface
circuit. RS422 adopts four-wire plus ground wire (T+, T-, R+, R-, GND), full-duplex,
differential transmission, multi-point communication data transmission protocol. It
USES a balanced transmission line that is unidirectional/non-reversible, with or
without an enabling end. Because the receiver USES a high input impedance and the
sending driver is stronger than RS232, it is allowed to connect multiple receiving
nodes on the same transmission line, up to 10 nodes. That is, one Master device
(Master), the rest are slave devices (Salve), and the slave devices cannot communicate
with each other, so RS-422 supports point-to-many two-way communications. The
RS-422 has a maximum transmission range of 4,000 feet and a maximum
transmission rate of 10Mb/s. The length of the balanced twisted pair is inversely
proportional to the transmission rate, and the maximum transmission distance can be
reached only if the rate is below 100KB /s. The highest rate of transmission can be
obtained only over very short distances. Generally, the maximum transmission rate

obtained on 100 meters long twisted pair is only 1Mb/s.



The RS-422 requires a terminal resistance that is approximately equal to the
characteristic impedance of the transmission cable. In short distance transmission, no
final resistance is required, that is, no final resistance is generally required below 300
meters. The final resistance is connected to the farthest end of the transmission cable.
In a master multi-slave network connection, all the sending terminals of the slave
connect to the receiving terminals of the master station by daisy-chain. All the
receiving ends of the slave stations are connected by daisy-chain to the sending end

which is finally connected to the master station.

The RS422 pin definition:

RS422 (9 Pin) Function Remark
3 R- Receive negative Must connect
2 T- Send negative Must connect
7 R+ Receiving positive Must connect
8 T+ Send positive Must connect

The upper left corner is 1, the lower right corner is 9.

The RS422 communication wiring diagram is shown in the figure:

R+ ( recsive +)

GND

R+ (receive +) [
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A
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10# serial port device



7.2.3 RS485

Since the RS-485 is developed from the RS-422, many electrical provisions of the RS-
485 are similar to those of the RS-422.1f they all adopt the balanced transmission
mode, they all need to connect the final resistance on the transmission line, etc. The
RS-485 can adopt two - wire and four - wire mode, and the two - wire system can
realize real multi - point two - way communication.

RS485 is a standard for defining the electrical characteristics of drivers and receivers
in a balanced digital multipoint system, using a combination of balanced drivers and
differential receivers for enhanced common-mode dry resistance, i.e., good noise
interference resistance. Because the semi-duplex network composed of RS485
interface generally adopts the wiring mode of two-wire system and adopts differential
signal to transmit data, the voltage difference between the two lines is -(2-6)V to
represent logic "0 ", and the voltage difference between the two lines is +(2-6)V to
represent logic "1".

RS485 signal transmission distance is related to communication baud rate, the higher
the baud rate, the shorter the transmission distance, under the condition of the baud
rate 1s not higher than 100 KBPS, theory of the maximum communication distance is
about 1200 meters, in the process of practical application, Due to electromagnetic
interference and other factors, often cannot meet the maximum communication
distance, if in a long-distance communication, please reduce the baud rate, to reduce
the signal during transmission by external electromagnetic interference, please use
twisted-pair shielded cable as a communication cable.

RS485 bus in the case of no trunk to support a maximum of 32 nodes, node and node
between the "Daisy chain" connection mode, in the communication cable at both ends
need to add terminal resistance, the resistance value is required to be approximately
equal to the transmission cable characteristic impedance. In short distance

transmission, no final resistance is required, that is, no final resistance is generally



required below 300 meters. The final resistance is connected at the ends of the

transmission cable.

$10)51531 UOJJRUIULIB)

RS485 9 pin definition

Pin Name Function | Remark
Send Must
I Data-/B-/485- positive connect
5 A4 Receiving Must
Data+/A+/485+ positive connect
Ground
5 GND .
wire

The RS485 communication wiring diagram is shown in the figure:
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