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Version Information

The document has been modified as follows:

Date Version No. Modify Content Author
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Ownership rights information

Without the permission of the copyright owner, all or part of this document shall
not be republished as a paper or electronic document.

Disclaimer

This document is only intended to assist the reader in using the products, and the
company shall not be responsible for any loss or error caused by the use of the
information in this document. The product and text described in this document are
under constant development and refinement. Odot Automation System Co., Ltd. has

the right to modify this document without notifying users.

Software download

Please log on the official website: www.odotautomation.com and click on the

corresponding product page to download.

http: // www.odotautomation.com TEL: +86-0816-2538289



http://www.odotautomation.com/

I PrOAUCE OVEIVIEW .vviiiiiitie ittt ettt ettt stttk ettt et e e et e enne e nneeenns 3
1.1 Product FUNCHIONS ....cuviiiiiiiiiiec e 3

1.2 Main technical ParameEters ......c.ueiiuveiiivieiiiie e 3

2 Hardware DeSCTIPION ...ciuvvieiiiieiiiee sttt sttt e e b e s e e snse e e e 4
2.1 Product APPEATANCE .......vveiiiieiiiieiiie et siee sttt e et bre e e e e nnee e 4

2.2 Indicator DESCIIPHION ...c.vveuviiiiiiiiiiiieiie e 5

2.3 DIP SWILCH 1ottt ettt 5

2.4 Profibus-DP INterface ........ccceiiiiiiiiiiie i 6

2.5 Terminal definition........covueiiieiiiie e 6

2.6 External terminal 1eSISTANCE .......eevuvieiiieiiieiie et 7

2.7 Installation dIMENSION ......ueeiuviiiieeiii e 8

3 Product application tOPOIOZY ......eeiueiiiiiiiiieiie it 9
4 Testing application in SIEMENS STEP 7 ...eevvvierieriiiieiiie e 11
4.1 Modbus RTU Master MOde ........cccueiuiiiiiiiieiie e 11

4.2 Modbus RTU SIave MoOde ......cceeeiiiiiiiiiiiiiieiie e 27

5 Testing application in Siemens TIA V16 ... 34
5.1 Modbus RTU Master MOde .........ccceeiiiiiiiiiiiiiiciiie e 34

5.2 Modbus RTU SIave MOdE ........cocveiiiiiiiiiieiie s 50

5.3 Modbus ASCII Master MOde.........cccueeiieiiiiiieiiceiee e 56

5.4 Modbus ASCII SIave Mode .........ccocuiiiiiiiiiiiiiiisc e 58

6 Test application in Beckhoff TWINCAT 2........cccoiviiiiiiiiiiiie 60
AN 11 1 1S PP OTPROPP 69
7.1 Modbus-RTU Protocol Introduction ...........cccceeevueiiiiieniiie i 69
7.1.1 Modbus StOrage ATCa........cceivverriiirieiiiesiee e 69

7.1.2 Modbus Function Code..........ccocvieiiiiiiiiiiiiiee e 69

7.2 Brief introduction of serial port network topology ..........cccooveviiiiiiiiiiiiinnnn 75

T 2.1 RS232 et 75

http: // www.odotautomation.com 1/76 TEL: +86-0816-2538289



7.2.2 RS422

7.2.3 RS485

http: // www.odotautomation.com 2 /76 TEL: +86-0816-2538289



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

14. Mounting type:35mm DIN-Rail
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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

LED Indicator | L S

DP Station addres Buckle

DP Connection

dqa-snqijold
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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
ON The system power supply is
Power supply indicator normal.
PWR (RED) The syst lyi
e system power su is
OFF Y p pply
abnormal.
ON
DP network status DP bus communication error
DP Lo Flashing
indicator (RED)
OFF DP bus communication normal
Series port sending Flashing Series port is sending data
X o
indicator (GREEN) ON Series port is not sending data
Series port Receiving Flashing Series port is sending data
RX Lo
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

. —O
o
A S DGHD
(9]
RO/ TED-N —g-
ol i
o RXD/TXD-P
o ©
10

.,

O/

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 Imm pitch plug-in terminal., the terminal

definition of serial port as follows:

. RS422 Wiring RS485 Wiring RS232 Wiring
No. Terminal . . .
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
6 RX RS232 Receiving
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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 120Q 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.

Y y
3 E A+ < > A+ < 3 A+ [ —— e — A+ j 3
2 H
g B- -t 2> B- < £ B- — oo —> B- -3
=
" eTa
ﬁ' GND - GND < GND |e—=-==v-en-- —» GND B
: g
Master device with RS485 interface 1# serial port device 2# serial port device see e e 31# serial port device
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2.7 Installation dimension

110mm

T
=
(o]

-snqil

dg
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3 Product application topology
The typical network topology of the RS485 interface in Modbus RTU master mode

(as shown below).

Profibus-DP Master

—_— MPI
— Profibus-DP
= RS485

O]
i TR

PC

DPMO1

L
g &

EM277 10 Module

Transducer(has DP slave function)
(DP Slave)
=5 . o] ‘ ‘
i - m
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

P —
N 11119

=

Transducer .
HMI Electric power meter
Profinet-DP Network Modbus Network
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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

[

DPMO1V3T.gsd

2. Open Step7 software, create a new project, name DPMO1-TEST. There should be

no Chinese characters in the storage path

& SIMATIC Manager E=Er=]

File PLC View Opti Window Help

BB

[T 4dd to cuwrrent multiproject

Hama :
l |DPMDI—TEST i

Storage location

IC: “Program Files'SiemenshStepThsTproj

Press Fl to get Help. TCP/IP(Auto) 2

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



odet OdotAutomation System Co., Ltd

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.

D |S7ew| & B2@ | ole|[0 o5 % | [ <o Filter > W mE | BEMD

E=m[F=E =

Ctrl+X
Copy Ctrl+C
Paste Ctrl+V

Delete Del

SIMATIC 400 Station
PLC SIMATIC 300 Station

SIMATIC H Station
SIMATIC PC Station
Other Station
SIMATIC S5

PG/PC

SIMATIC 200 Station

MPI

PROFIBUS
Industrial Ethernet
PTP

57 Program

Inserts the object to be selected at the cursor position. 4
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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".
"8 W Config - SIMATIC 300(1)

Station Edit Insert PLC View|[Options || Window Help
D8 H| &G e

Customize... Ctrl+Ak+E

Specify Module... oo ) Bix
Configure Netwark Find: | atlail
Symbeol Table Chrl+Alt+T Erofil [Sremawd =

Report System Error...

= ¥ FROFIBUS DF
Edit Catalog Profile S8 PROFIBUS-Fi

(- PROFINET 10
Update Catalog B sTaATIC 300

= SIMATIC 400
tall HW Updates ...
Insto Updates @[l STMATIC PC Based Control 300/400
Install GSD File... -8 SIMATIC FC Station

Find in Service & Support..

Create GSD file for I-Device...

| il ’
!‘:I SIMATIC 300 (1)

5...| Designation

PROFIBUS-DP slaves for SIMATIC ST, M7, and C7 e
(distributed rack) =

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

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

|IDEe-8 % & & dd Do ¥ e

B SIMATIC 300(1) (Configuration) -- DPM01-TEST = |[= = -olx
~ [ Atlai
Brofil [Standard ~]
ﬁi 515 PROFIBUS DF
. %% PROFIEUS-Fi
Install 65D Files from the directory - 1 3% proFTHET TO
2l SIMATIC 300
|- \UserstAdninistrator\Deskt op\ODOT-DFMO01-GSD-V3. 7 (2019, 03. 26) [meense . | 51 ] STATIC 100
-] STATIC FC Based Control 300/400
Tils | faleass [ Varsion 1 ] -, STHATIE PC Station
I DPMOLVIT. gsd  ——— — Defanlt I
Install | | Shew Log Select ALl Dezelect ALL
Close Help
| " v
ﬂ.l SIMATIC 300 (1)

5.. | Designation

[FEOFIBVS-DF zlaves for SIMATIC S7, M7, and CT E
(distributed rack) =

Press F1 to get Help. [
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5. Click on "Options" in the toolbar and then click on "Update Catalog™ in the
drop-down menu.

Station Edit Insert PLC View [Options | Window Help

ID=e-8 &&= Customize... Ctrl+Al+E
Specify Module...

I- -1
Configure Network —————————|lpina: | atlai
Symbol Table Ctrl+Alt+T Profil [Sradwd =|
Report System Error... T
& B PROFIBUS DP
Edit Catalog Profile A5 PROFIBUS-FA
- %% PEOFINET 10
Update Catalog @ [l SATIC 300

= [{l] SATIC <00
Install HW Uf’d'“” @ [fll STATIC PC Bazad Control 300/400
Install GSD File... (6 B SIMATIC FC Station

Find in Service & Support...

Create GSD file for I-Device...

4 n G

i B | STHATIC 300(1)

5 | Designation
 —

FROFIBUS-DF slaves for SIMATIC ST, WT, and CT E,
(diztributed 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”.

Station Edit Insert PLC View Options Window Help

D& 22 & e s [ 9|2

Brofil  [Standard

PROFIEUS DP
(-] Additional Field Devices
T Switehing Devices

=] 10

L Gateway |

] as=

[ nmr prlur

i l‘
B er, Heleaze 2

e Cl prthbll mmls TF Slaves

-T9 Cik-Dbject =

{1 Closed-Loop Controller

o) Configured Stations

5 ] OF V0 slave=

5[] DP/AS-i

7-() DE/FA Link

==l
= oo
|

71-(_) ENCODER
+-{_] ET 2008
7] ET zooC
7 ET 200sco
7-1 ET 200iS
51 ET 200iSP
{23 ET ZoOL

< n |

| | STRATTC 30001)

s.. | Designstion

4-(J ET zoos

71 ET Zoov

7] ET 200%

- Function Modules

#-(_1 IDENT

£ IPC

{2 T ks

BB EEEEREEEEReEnEssenss

Press F1 to get Help. -
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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.

" B 4w Config - SIMATIC 300(1) === |

Station Edit Insert PLC View Options Window Help
DFE-9 % &/ e d [ 8 v
@) SIMATIC 300(1) (Configuration) -- DPMO1-TEST = Fch|| Dixl

s | atlail

50 = Erofil  [Stendard =]

N ) (] CPU 314C-2 FtP -
C m ey 3Is
| w3 cPr 3152 P
! =3 crv 315-2 FN/DP
{1 BEST 315-2EG10-04B0
i H [ ] BEST 315-2EH13-0ABO
i -1 BEST 315-2EH14-0ABO
i v3.1
{{3 crv 315F-2 DF
{1 CPV 315F-2 PH/IF
1 m-{acev3e
-0 CPV 318-2 DF
L om-crr T2
| m {3 cPv 317-2 FR/TF
i @ cPy 317F-2
. =-{ CPV 317F-2 PH/DF
| B CPY 316-2
! @ () CPV 319-3 FH/DF
{0 cPY 319F-3 PH/IP

]:r
r A

-i| oo

. m{Ocrre

B FPu-300

# ] Gateway §
El ] -0 IN-300

=-{] Ps-300
o = =

@ s 307 10a
s | @ Module Order number Firmeare | MFI address | I add 0§ address | Conment

(§ Fs 307 104
-[§ Ps 307 2a

1

i) SIMATIC FC Based Control 300/400
S8, SIMATIC FC Station =

1
2
3
4
5 -l smATIC 400
6
T
8

BEST 307-1EADD-OAAD {s
3 Load supply voltage 120 / 230 ¥AC:24 ¥DC / 5 A i

Press F1 to get Help. Chg

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

S I T =1

&l SIMATIC 300(1) (Configuration) -- DPMOL-TEST == =
Fi

nd [ | "!'I'
=

= Brofil [Stendwd

- — | B[ Switching Davices
£ 48 PROFIBUS-PA
i (- PROFINET IO
= SIMATIC 300
P m@cr
[ e = E=300
{1 cru-s00
T2
i {3 cev 312 1FM
Properties - Ethernet interface PN-IO (R0/52.2) E = {_J CFU 312C
&3 cFY 313
General — Farameters i -1 CPV 313C
- CEY 313C-2 DF
i (3 Py 3130-2 PP
If & subnet iz selected, @=-(3 cPU 314
the next availsble addresses are # () CFV 314 IF0
Fmesezte - CPV 31402 DP
i - CFU 314C-2 FtF
IF addrass [z 6501 Satenay ! @ crv 31s
o o R # Do not use router () CPU 315-2 TF
t F 255, 255. i r
onet e © Use router =1 CPV 315-2 PR/DP

. Address: ! #-{_] BEST 315-2EG10-DABO r

1) BEST 315-2EH13-0ABO

s L 1] | o
S.

S EEIES

i @1 CPV 315F-2 P
I Froperties | = | Comment ! -] CPV 315F-2 FN/DP

oo : -3 CEV 318 L8
== i ®-{_] CPV 318-2 DF

{1 cPU 317-2

(- CFV 317-2 FH/DF

0K Cancel Help i - CPY 317F-2

#-] CPU 317F-2 PH/DP
£ cPv 318-2 =

GEST 315-2EH14-DABD - %
B 364 KB work memory: 0.0Sms/1000 instructions:
10 PEOFINET connection: ST Communication (losdable
= FBs/FC=): PROFINET ID-Contreller; supports ET/IRT:

Press F1 to get Help. Chg

1B CATE PSP I P
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B SIMATIC 300(1) (Configuration) -- DPMO1-TEST (=N R

20 W’ Brofil [Standerd

o
Find: | atai
=1

12-] Switching Davices
IR FROFIEUS-FA
(- 482 PROFINET 10
= SIMATIC 300
=3 c7
dl | B0 cr-300
¢ =3 CPU-300
-] crU 312
@ (T rPU 312 TEM

MMWIL
:

Properties - Ethernet interface PN-IO (R0/S2.2) 29| Properties - New subnet Industrial Ethernet
General  Parameters | Generad |
Name:
If a subnet is selected,
the mext available addresses are &7 G 1 o031 = Jooos
st Project patht |
g — A A ?jhww T et [F\Propres Files\Sieasns\StepT\sTprej\IFUOI-TE
* Dlo not use router
Subnat mask 255,255 2550 Author I
" Use router
ndress [ Dats created: 04/19/2024 02:38:24 Al
ess
= by Last modified:  04/19/2024 03:38:24 M

I\

Subnet:

Delete I

-

o ey

T T 11

| I 0K I Cancel I Help
Cancel Help | -1 CFU 317F-2

- CPU 317F-2 PH/DP

& (0 CPU 318-2 =
GEST 315-2ENI4-DABD - Eg
364 KB work memory: 0.05ms/1000 instructions:
PROFINET connection; ST Communication (eadable
FBs/FCx): PROFINET I0-Controller: supports RT/IRT: .

NEREEERN
ot i
.

2

1
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.

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

DeF -8 &S| & e Do %8 ke

@ SIMATIC 300(1) (Configuration) -- DPMO1-TEST (== 21
T A1 TEOFTRET-T0S fian3 Find: | at]nil
=0 m Erofil [Standard =~

1 [ rs 307 S5A -
2 [ CPU 315-2PN/DP [ B (I CFU 314C-2 FtF =
b7l e E| Properties - CPU 315-2PN/DP - (RO/S2) CEV 315
CFU 315-2 DF
[ ﬁn f:f;:‘gj Retentive Memory | Interrupts | Time-of-Day Interrupts | v 315-2 EN/DP
— o Cyclic Interrupts | Disgnosties/Clock | Protection | Compun on freb | |3 sEST 315-2EG10-DABD
B - Ganeral | Startup | Synchromeus Cycle Interrupts {21 BEST 315-2EHI3-0AB0
-1 BEST 315-2EH14-0ABO
Cycle Va1
[ Update OBl process image cyclically CEU 315F-2 DF
Scan cycle monitoring time 150 E:E ;:i"z FR/OP
Minimun scan cyele time o CEU 316-2 DF
Sean eyele load from communication |20 CFU 317-2
[ Frioritized OON commumication CRU 31T-2 EN/DE
CPU 317F-2
Size of the process~image input CPU 317F-2 PH/DF
Size of the process—imaze output CPU 318-2

CEU 319-3 FN/DF
CPU 319F-3 PH/DF

0B85 - call up at I/D accasz

CPU 614
Clock Memory -300
. - [ Clock memery oy
v Byte 0 a0
- o = PS 307 104
—I—l FS 307 104
S... Module .. | Order number PS 307 24 =
1 S 307 54 es7 ao7-1eano-| [0k ] Cancel | Kelp FS 307 Sk i
2 |[§] crv 315-zFR/DP BEST 315-2EH1 - T TACE:
x1 | |§ wrrer H 'E«?w | L3 Rail
[ Ao |Foes {10 sw-300
2 Port I | 2045 - SIMATIC 400
£2|[q Fort 2 |2osas -l STMATIC PC Based Control 300/400
3 B SIMATIC PC Station i
4 BEST 315-ZEH14-OABD - ¢
5 35¢ KB work memory: 0.0Sms/1000 instructions;
& PROFIET connection: ST Communication (Loadable
FBs/FCs); PEOFIHET I0-Controller; supports ET/IRT: .
T

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.
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B HW Config - SIMATIC 200(1)
Station Edit Insert PLC View Options Window Help

DS88 %S|« o Do 8 e

odef

Odot Automation System Co., Ltd

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

o= | o]
=0 ® operties - MPI/DP - (RO/S2.1) S| ey =]
[d rs 307 Sk Genaral | Addrasses | Operating Wods | Configwstion | Cleck | CFU 312 IFM "
= CPU 312C
MPI/DF ‘_‘ Short WEL/DF CFU 313
B ﬁ > - CPU 313C
CFU 313C-2 DP
f” il L CPU 31302 PP
CFU 314
CPU 314 IFM
Hame: [mez/DF CFU 314C-2 DF
[ — Properties - PROFIBUS interface MPI/DP (R0/S2.1) =
Type: FROFLBUS General  Faramsters |
Addrazs: z
Addvess: 2
Hetworked He I = =
Conment: \
ox —I
Properties - New subnet PROFIBUS == g
General | Hetwork Setlings |
Hame [FROFIBUS (1]
ST 13 In 0031 = |oo10
Fubnet /a/ | Cancel Help
Project path: [nEmO1-TEST /, R U
“ St locat i =+ rs-300 =
o the progect. " [E:\Program Files\Siemens\Step?\sipro) \DEWOI-TE / =4 i es 507 108 9
W] Acthor [ [ Fs 307 104
== . s [y ps 307 28
s |l Date created: 04/18/2024 09:47:49 AN T  rs 507 54
1 Lazt modified 04/19/2024 09:47:49 M I -0 RACK-300
z Comment &3 Rail
xi | i @ sm-300
=[] # & [l sTaTIC 400
£2[[ 7 Bl SIMATIC PC Based Control 300/400 L4
£z P -8, SIMATIC PC Station o
= r g GEST 315-2EH14-DABD - E(I
4 I 0K l el Help 354 KB work memory; 0.05ms/1000 imstructions; =
5 [PROFINET connection: ST Communication (loadsble
FBs/FCs): FPROFINET I0-Controller: supports ET/IET: -

Press F1 to get Help.

B HW Config - SIMATIC 200(1)
Station Edit Insert PLC View Options Window Help

DS22 G &0 @ doda [ %R w?|

Chg

== E=n =)

By SIMATIC 300(1) (Configuration) -- DPMO1-TEST
Ethernat (1), PROFINET-I0-Swaten (1001

[E=mE=n)

Moo w

PS 307 SA

CFU 315-2FN/DF

1T 1 I FROFIEUS (1) DF master system (1) l
L J

D
Eind: | at|ai
Erofil  [Standard =1
@] CFV 312 TFW -

& CPV 3120

@0 cEv 313

{3 crv 313C

@] CPV 313C-2 TP

(0 CPV 3130-2 F4F

-0 CPY 314

-] CFU 314 TFM

{0 cPy 314C-2 TP

-1 CPU 314C-2 P+P

& CPU 315

- CPV 315-2 DP

=1+ CPU 315-2 PN/DP
{Z BEST 315-ZEG10-0ABO
1) BEST 315-2EH13-0AB0
=1 BEST 315-ZEH14-0ABO

L v31

-0 CPY 315F-2 DF

{_] CPU 315F-2 PH/DP

@] CPV 316

-2 cFY 318-2 DF

#- CPV 317-2

-] CEV 317-2 FN/DF

{3 cry 317F-2

{1 CPV 317TF-2 PH/IP

=10 CFY 318-2

(- CFV 319-3 F/DF
#-_] CPV 318F-3 PN/DP
{2 cey B14

bo . | Order number Firmware | MPI address | T +dd .. |8 address | Comment i @3 w300

T F5 307 5A [BEST 307- 1EADO-OAND | B0 Gateway
“2 [[§] crv 315-2PR/DP BEST 315-2EHIA-OABD _ |v3_1 - w300

£z [|§ wereF [7oq7% ¢ =0 Fs-a00 =
Al s 26482 i @ rs 307 104

£2[]q Pore 1 76450 [§ Fs 307 104

a2 |[] Fore 2 [2oaa [§ rs 307 24

3 ~ (4 Ps 307 sA

4 | = (0 Rack-300

S i =3 Rail

& i @ sw-300

T & [l sTmaTIC 400

8 #-{fll SIMATIC PC Based Centreol 300/400

a F1-8 SIMATIC FC 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 DPMO01 address,
which should be consistent with the address set on the DPMO1 gateway hardware dial
switch. Click OK. Complete the addition of the gateway.
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B HW Config - SIMATIC 300(1)
Edit Insert PLC View Options Window Help

DEe2 & &S| w0 ddn B %8 x|

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

= ==
Station

(=M= |

Moo w

1 PS5 307 Sk

2 CPU_315-2PN/DF
x1 MPL/DP

£z FHID

=

PROFIBUS (1) DF master system (1)

=R
I2 r2

Fort 1
Fort 2

3

General  Parameters |

A=

Addrezs

Transmizsion rate 1.5 Mbps
'/

Subnet

Properties - PROFIBUS interface ODOT-DPMO1 V3.6

/-/ Il

——- ot neforked ———

ﬂ:l PROFIBUS (1): DF master =

He
Froperties. ..
Delete

PROFIBUS address

Cancel Help

‘ | Modul

Press F1 to get Help.

Find [

Erofil  [Standard

= B FEOFIEUS DF
.\ 500 Additionsl Field Devices
- Switehing Devices
Qo
= Gatewsy
DT
| H-gg DF/DP Coupler
| H_pm DE/RS23ZC Li
_ i & g ODOT-DFMOL V3.6 =
| [ @@ DEJUF Coupler, Release 2
-] Compatible PROFIEUS DP Slaves
] Cik-Object
! @-{ Closed-Loop Contreller
{_] Configured Stations
i @] 0P VO slaves
-0 DFfAS-1
@) DF/FA Link
| @-{1 ENCODER
i {1 ET zo0B
- ET zo0C
| @0 ET 200eco
L o@-[] BT 200i8
! @] ET 200iSF
(] ET Z00L
| @0 ET zoom
| @-{1 ET 200pro
| @m0 ET 200K
-0 ET 2008
i {3 ET zoou
i @[ ET 200x
-] Function Modules
-1 IDENT
R
R
i @] Hetwork Components
i @ Sensor system
| @0 STMADYH
I @- sTMATIC
i () STMODEIVE 2

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

% HW Config - SIMATIC 300(1)
Edit Insert PLC View

DEs-" 8 & e

Station

Options  Window Help

TR

By SIMATIC 300(1) (Configuration) -

Properties - DP slave

General | Paranster Assigmnent |

(E=T M=) )

DP/ESZ32C Link
ODOT-TFMOL V3.6 =
DP/DP Coupler, Releaze 2

- DPMO1-TEST == oix
[ Ethernst (1), PROFINET-I0-Swatsn (100) Eind: | hj_ h!.]'
=npe Brofil  [Standwrd =l
1 PS 307 5A -
3 CFU 315-2ZFR/DF ‘_ R ) FROFIEVS D -
:‘ EH) Additional Field Devices
b LAETARE 1 | BC0 Switching Devices
L 2 PR-ID —l PROFIBUS (1) . DF master system (1) i s £
£z Pr ! FPort 1 i
Iz 7 Fort 3 T | B0 Gatewsy
3 - - i -0 AsT
(- DF/DF Coupler

E
=

3 () Compatible FROFIBUS DF Slaves
-9 Cik-Object
-] Closed-Loop Controller
(] Configured Statiens
-0 IF VO slaves

Press F1 to get Help.

odal B DR/AS—i P
. - DF/PA Link
Order number: GSD File (type £ilel: (0] EMCODER
Family: Gateway = D ET 200B
DF zlawve type ODOT-DFMOL V3. B = u ET 200C
Designation - ET 200eco
B BT 200i5
Addresses Node/Master System -3 BT 200isP
{1 ET zo0L
Diagnostic [0z PROFIBUS 3 (] ET zo0m
= z OF master system (1) EH :; ggg;’“
:Izl (3)  ODOT-DPMOL V3.8 SYNC/FREEZE Capsbilities 38 :; zggz
s | oF ID Order M I sy ¥ FREEZE ‘ ¥ Watchdog @ (23 ET 200X
1 N . B Function Modules
z rosmang 6] IDENT
3 i B 1P
4 o8 Qw
s @[ Fetwork Components
& (0] Senzor system
T [ o= | Concat | wete | -] STHADYN
B B SIMATIC
E] () SIMODEIVE -
- 4
i
12
]

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:
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B% HW Config - SIMATIC 300(1) sl[o=
Station Edit Insert PLC View Options Window Help

DS&2 B S & sin gl [N R w2
Bl SIMATIC 300(1) (Configuration) -- DPMO1-TEST (== LE
— Find: | at|ail
=0 R’ Brofil  [Standard =1
L Lo S B i Fl-gg PROFIBUS DP
;1 Ew& & 2 ;l_gddxuoml Field Devices
L = = PROFIBUS (1) DF master systen (1) L B0 i;““h"“ Devices
£2 FI Fort 1 i j Gatevay
£z P2 Port 2 i _ G a51
3 L E-@ DR/DP Coupler
] ! | (- DE/ES23ZC Link
ODOT-DEMD1 V3.8
i g DE/IF Coupler, Release 2
i B[ Conpatible PROFIBUS DF Slaves
O Cik-Dbject
= -] Closed-Loop Controller
Properties - DP slave £ Configured Stations
B0 DP/AS-i
5 SHI8] A -] DP/PA Link
[#-(_]) ENCODEE
=] ET zooB
=] Modbus Mode T{Ef#ER Master RTU Mode EE5RTU... ﬁ ﬂ :? EESE”
(] WriteOutputOnPower-UP 5., | Disable BEiE B0 BT 200iS
[&] B R 9600 bps -] BT 200iSP
[E] Parity 15326 None Foi5le - (2 ET zooL
[E] Data_Bit $iriEr 8 bit 1 (3 ET zoom
[ Stop_Bit W1k 1bit -1 BT 200pro
[&] Send Delay Er#s2iafE 20 ms Ee-(] ET 200K
:‘:l () ODOT-IPMDL V3.6 D 3.5t 5' :; g‘;gi
5 D RIS =T 1] S!ave Timeout MAAMBRERT 100ms . =3 ET 200X
i = [&] Timeout Mode ABEHAFEAT Data Holding #HEGS -0 Function Modules
5 [E] Data Out Mode SRS Poll Mode $HEHER -] IDENT
5 (] Slave ID phstsnr 1 - 1PC
1 1€ Slave Resoond Delav MESIRTEER | Sms ™ = 5
5 (] Fetwerk Components
® - Senzer system
= [ Cancel Help (5] SIMADYR
5 -0 SIMATIC
6} {Z] SIMODRIVE -
10 Ee
11 —'I
12

e
Press F1 to get Help. Chg

11. Device specific parameter settings:

Modbus Mode TfE# . :

Master Mode = 754 5,

Baudrate 4 % ;

Serial baud rate, optional range 1200~115200bps, default 9600bps.
Parity 4 i :

You can choose no parity, odd parity, or even parity, with no parity by default.
Data_Bit$#Efir:

Fixed to 8-bit data.

Stop_Bitf% 1k fr :

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

Send Delay#t XX & 3% | [} :

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# W 5 4 |5 8 :

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
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related to the baud rate).
Slave Timeout Mk 3k w4 7 #8 i :

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#8 i A 2 7 . :

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$x #& 4 th & =, :

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.

Slave ID:

This parameter is invalid for the Master mode.

This parameter is invalid for the Master mode.

12. Modbus Master Station Mode Data Command Configuration:

The Master station module starts with IM: 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 (0xxxx). When the MODBUS side
slave equipment needs to use function code 06 (to write a single register), please use
M: Write singer word (4XxXXx).

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

DEFe-8 & e dod (D W 2

By SIMATIC 300(1) (Configuration) -» DPMOL-TEST B ol x|
Ethernet (1) PROFINET-TO-Svsten (100) Find: | atlai
5|

=0 R Brofil  [Standard
1 PS 307 Sh -
I I : Road 4 Words (daxar:)
’2} ;:}';15_2"”? E| [ ¢ Read S Words (dxxxx)
%z —l [ : Read 6 Words (4oo)
|| g = FROFIBUS(1): DF master system (1) Read T Words (dsssx)
ﬁ; im-: ; Eead 8 Words (dxxux)
£ ort i Read 9 Words (dxxxx)

: Fead 10 Words (o)
. Read 11 Words (4xmmx)
¢ Read 12 Words (4woomx)
: Read 13 Words (dxxxx)
: Read 14 Words (dxxxx)
: Read 15 Words (duoun)
Read 16 Words (4xsux)
: Read 1 Words (3sux)
Read 2 Words (3xsxax)
: Kead 3 Words (3xocx)
: Fead 4 Words (Jaoxam)
! Read 5 Words (3xomx)
: Read & Words (3xxzx)
Read 7 Words (3ssax)
: Road 8 Words (3sax)
Kead 9 Words (o)
Read 10 Words (3xaxxx)
Read 11 Words (o)

m

“ . ]

@=|=| @ onot-DPMOL V3.6
S.

Tz=zz=zzzT==TTII=ITITITTITTTTITITTTTTT==

od DF ID .. Order Wumber / Designation |1 had . Q Addressz | Com Read 12 Words (3 y
i enT M. Module Status Input(3 CH) |0 " R"d 1= wnra‘ 63““1
H | M Wodula Err Cods Input(l CH) [256. 257 =3 st 12 Hords G
_:L SAL Read 6 Words G 55213 Read 15 Words (iaoond)
= Eead 18 Words (3sx)
= Write 8 Bits (Dax)
= Write 18 Bits (Dwwax)
= Write 24 Bits (Dwoux)
= : Write 32 Bits )
© Write 40 Bits (Do)
:? Weite AR Bite Mesersd =
1z <
i3
4
Press F1 to get Help. Chg

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.

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

D8 §| & e doda|[HE| %8 (w2

Eead 11 Words (dxxz)
Read 12 Words (dswxs)
Basd 13 Words (daxsx)

Properties - DP slave (] | woras (dacmx)

m

By SIMATIC 300(1) (Configuration) -- DPMO1-TEST [ LE
e P TWEToTIs o Eind: | at| i
D20 ® Profil [Standard =]

1 PS 307 Sh -
P 1 M Eesd 4 Words (lmors) B
2 Ty als-ardin? 2| | 1 M Besd 5 ¥ords (4moor)
7 B . i M Eesd 6 Words (o)
- Fod Y10 FROFIBUS (1): DF master system (1) 11 M Resd T Werds (dsses)
z; .H‘f"";i T P M Read B Words (dssxx)
= ert il | | M Eesd 8 Words (dmors)
| 1 M Besd 10 Words (4oom)
i n
"
n

Words (dxcmx)
Words (daxcuz)
erds (3monoe)

Rddress / ID Parsmeter hssigment |

Parameters Walue ords (Jmaxx)

= {Jl Station parameters SO —

b | Device-spe paramete ords (3mooc)

Slave ID M55 I | ords (Imoo)

Start Address ACEANELE o | ords (3mce)

P n +{1] Hex parameter assignment ords (Gmaxx)

lords ()

ords (Gaooe)

:‘:l (3) ODOT-DEMO1 V3.6 e )
5. DF ID ... | Order Humber / Designation :nr:! 2““:
1 80T M: Module Status Tnput (3 CH) || wnrds BH“)
Z 1AL M: Module Exr Code Input(l CH) w"d’ [3“"]
3 M: Read 8 Words i ords (Jooxxx.

Words (Saxs)
Words (Juxxx)
Bitz Dmaxxx)
Bits (Daooex)
Bits (Oboom)
0 Bits (Oaxoes)

0T ok | Cancel Help Bits (Dxxxx) -
B b (Mrsrsen )

Press F1 to get Help. Chg

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

B4 HW Config - SIMATIC 300(1) == Fo ===

Station Edit Insert PLC View Options Window Help

Dﬁ%ﬂﬁmlé e =

@Y SIMATIC 300(1) (Configuration) -- DPMO1-TEST = ai=l
E T Tiom Find: | at]ail
20 R’ Brofil [Standard =1

1 S 307 SA -
Faad 4 fords (o) -
fj ;:}_’ ;‘5’2""" =| Read 5 Words (4wom)
Z —l Eead 6 Words (4xxxx)
L] = FNID FROFIBUS (1) DF master syebem (1) Eond T Tords (damms)
ﬁg % Read 8 Words (dsecxs)
z Ll i Read 9 ¥ords (damms)
Read 10 Hords (dwwex)

Eead 11 Words (dxxzx)
Read 12 Words (dsowwx)
Bead 13 Words (dxax)
Read 14 Words (dwx=x)
Eead 15 Words (4xmx)
Eead 16 Words (4amx)
Read 1 Words (3wxrx)
Eead 2 Words (xxx)
Read 3 Words (3xxxx)
Bead 4 Words (o)
Read 5 Words (Ssxxxx)
Eesd B Words (3xxxx)
Read 7 Words (3sswn)
Read 8 Words (dwmxx)
Read 9 Words (Smworx)
Eead 10 Words (Jxxx)
Eead 11 Words (3axxx)
Read 12 Words (3xxxx)
Read 13 Words (3wa=x)
Eead 14 Words (3xxx)
Eead 15 Words (Jxzax)
Read 16 Words (Iomex)
¥rite 8 Bitz (sxxx)
Writs 16 Bits (Dsoexx)
¥rite 24 Bits (Dacax)
Write 32 Bits (Do)
Write 40 Bits (Oxxxx)
Weitn AR Bite Mawend

m

« i

4m|s=h| @ opoT-pEMOL V3.6

@ opr0 ... |order Wumber / Designation | I add... |Q Addresz | Comment
o I

DT [W: Wodule Statu= Input (B CH)

fEEzZ=s=E=z=sz=Z=ES=ESE=Z=sSEZE=EZEEz=ss==z==

Press F1 to get Help. Chg

| Select Node Address

Ower which station address iz the programming dewice commected to the module

CPU 315-2FN/DF?

Racle:

ulul

Slot:

Targat Station: {* Local
{" Can be reached by means

Enter comnmection to target station!

IP address | MAC address Maodule type | Station name | Madul
192.168.0.1 AC-64-17-1D-C2-6F CPU 315-2.. S7300/ETZ.. PLC1
' 1l v

Accessible Nodes

| EO-BE-03-90-Az-GF SIMATIC-FC
192.188.0.1 MC=B4=1T=1D-CZ-BF CPU 315-2... ST3I00/ETZ. .. FIC 1

‘| 1 »

]
Cancal I Help I
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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.

" B8 W Config - SIMATIC 200(1) [=E=]

Station Edit Insert PLC View Options Window Help

Dors-2 & & e | D082

@y SIMATIC 300(1) (Configuration) -- DPMOL-TEST = —
Fthernet (1), PROFINET-T0-Svaten (100) Eind | atlail
=0 I’ Erofil [Standerd =l
u -
z FI S s |
Fl
| = 1 PROFIBUS (). DP master systsl Online via assigned CPU services
2 P
e r2
3 = (3) 0DoT- - ——
odet E—
EXX T
« i ] P Row Hot Effective Update Force Symbol with FS
o s ~Run condi tionally Bun imnediately
¥ Moni tor GifStatus Value [T Ensble Peripheral Out
8. | 0P 10 . |GOrder Nunber / Desigmation [T Add .. |0 Address |Coml | pogis i
[~ Wodule Status Tnput i cH) |0 | o tedity Valne || [T 1/0 Bisplay
Wodul Trigger. |
it = @ RUNNING
Clese | H |
- [§ M Hrite 24 Bits (Omood
4 W Write 32 Bits Oumoo)
[ m: Write 40 Bits @uxxx)
LM e weiin 4B Biee e a2
et
Press F1 to get Help. Vi
% Modbus Slave - Mbslave1 = O *

File Edit Connection Setup Display View Window Help

L EEERR
Mbslav\e1 E@

ID=1:F=04

Alias 00000
Ox0100

0x007D

mm-qmm:-wiru—nc:
oo..u

For Help, press F1. Port 10: 9600-8-N-1

The above figure shows the use of Al modules, which are similar to DI, DO, AO
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modules, and other standard Modbus devices. (Note: | 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

D8 ® &

L i == o

g SIMATIC 300(1) (Configuration) -~ DPMO1-TEST

=R S|

BEELE

Ethernet (11° PEOFINET-T0-System (1007

1 PS 307 Sh -
2 CPU_315-2PN/DP K

Erofil  [Standard =1

=

‘

& MPLSDFP

— £ Fy-I0 —l PROFIBUS (1) DP master system (1)
£ Fi Fort I
o FPort 2

Write 3 Words (dawws)
Write 4 Words (dmoxx)
Write 5 Words (4o
Write 6 Words (damom)
Write T Words (damx)
Write 8 Words (deooox)
firite 9 Words (doocx)
frite 10 Words (4]
Write 11 Words (damon)
Write 12 Words (dwxxx)
Write 13 Words (dooex)
Write 14 Words (dxxzx)
Write 15 Words (dmon) =
Write 16 Words (dwxzx)
Write Single Bit (Daxxx)
Write Single Word (dammom)

4=|=5| @) oooT-DRWDL V3B

S... IF ID
8DL

Order Humber / Dezignation

| 1 aaa

Q Addreszs | Co

Module Status Input (3 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 (1 CH)

EEEEEE FEEEEEE R E SRR R TR ]

|

M: Module Status Input(8 CHI |0
M: Moduls Err_Code Input(l CH) [256. . 257

AL

M. Read & Words [Smmoc)

256, .. 273

IF Input & Bats (Docxa)
DP Imput 16 Bits (Daxsx)
IF Input 24 Bits (Ouax)
IF Input 32 Bits (Dwwmx)
DF Input 40 Bits (Dhoooc)
DF Input 48 Bits (Oxxxx)
IF Input 56 Bits (Dwoo)
IF Input 84 Bits (Dxxxx)
DP Input 72 Bits (Daxxxx)
DF Input 80 Bits (Obocx)

RN

DF Input 66 Bits (Dsxx)
DP Input 96 Bits (Dxxxx)

Press F1 to get Help.

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
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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.

i) Monitor/Modify - 8DI - (R-/S1) [ i) MonftorModify 1A (R /52)
Online wia assigned CFU serwices i e Cofican F e
FPath ‘DPMDI’TEST\SIMATIE 300 (1)ACPU 315-2PN/DF Path: |DPMUI’TEST\SIM;\TIC BT SE-EFiE
.;l Tt Displer formeil Siaius '5.‘“‘ Madify "“'“' |,:‘ Address | Srmbol Display format | Status value | Modifr value

ABE 0.0 EIN T ED 1|5 w = = e

T 0.1 BN ' | |
B = e —m ]

iT (e ] BIN [ 20
H 0.4 BN I 2
3 0.5 BIN I 240
Hl 0.8 BIN
5| T 0.7 BIn

K Row Not Effective | Updats Forcs Symbol with F5

Run condi tionally
¥ Moni tor

[~ Modify

) Triggor

Cloze

Run immediately

GiStatns Value r
Afodi fy Yalue [~ 1/0 Display

@ [RUNNING

Help

P Row Wot Effective Update Force Symbol with FS

Run conditionally Run immediately

¥ Moni tor fhptatus ¥alue I
I~ Modify KEEodi £y Value I~ 1/0 Display
Trigesr. ..
_ 4> RUNNING
Close Kelp

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
0x01 Illegal function code P .
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
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. 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
O0XOB Slave device response | hardware connection status, and view

timeout communication parameter settings such as

baud rate
Ox0E Response :‘:Ziage length Increase the receive character spacing
OxOF Write slave device Check the hardware connection state

response error

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.
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4.2 Modbus RTU Slave Mode
1.Modbus Slave Mode Data Address Table

Data area

Effective address range

Zone 0 (OXXXX)

0~1951

Zone 1l (IXXXX)

0~1951

Zone 3 (3XXXX)

0~121

Zone 4 (4XXXX)

0~121

2—10 Refer to 4.1 (Master Station Mode)#/1—9.

11. Double click on the gateway icon and the following configuration will

appear.

-
B% HW Config - SIMATIC 300(1)

Station Edit Insert PLC View Options Window Help

DEe~-8 §f (&S| B in gin |fD 3 R | w2

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

_Ethernet(l). FROFINET-TO-Swstem (100)

Find: |

Brofil [Standard

Write 3 Words (domax)
frite & Words (4aom)

f=Ton
1 PS 307 54 -
2 CFU 315-2FN/DF
I MFEL/BP B
| | = q Properties - DP slave
Iz Fr P El
e E P::: Z General |Parameter Assigunent |
B Module

Order number:
Family: Gataway

DP slave type: ODOT-DEMO1 V3. 6

D Write § Words (damx)
D Write B Words (duxux)
Write 7 Words (dwxxx)
Write 6 Words (domax)
frite 9 Words (4omx)
: Write 10 Words (daax)
Write 11 Words (dzxxx)
Write 12 Words (daxxx)

==

G20 file (type filel:

Dazignation: DDOT-DFMO1 V3. 6|

SYNC/FREEZE Capabilities
= ~

Comment :

Write 13 Words (daoxx)
#rite 14 Words (4xsax)

: Write 15 Words (daax)
Write 16 Words (dxxaxx)
¥rite Single Bit (Dxsxx)
Write Single Word (daxxx)
Medule Status Input (5 CH)
Module Status Input (16 CH)
Module Status Input (24 CH)
Module Status Inmput (32 CH)
Moduls Status Input (40 CH)
: Module Err Code Imput(l CH)

Woda/Master System

PROFIBUS 3

[DF master system (1)

¥ fatchdog

:I:I (3)  ODOT-DEMO1 V3.8
s .

DF Input & Bits (Dasxx)
DP Input 16 Bits (Dassxx)
DF Input 24 Bits (Dxxxx)

DF Input 32 Bits (Daxxx)
DOF Input 40 Bits (Oboocox)

DP Input 48 Bits (D)

DP Input S8 Bits (Dxsxx)

: DF Input B4 Bits (Dssxx)
DF Input T2 Bits (Daxxx)

: DF Input 80 Bits (Dboax)

MUUUUUUUUNUUWSESEEESSS=S=====s=s=s=s=====

DF Input 88 Bits (Dxxxx)

: DF Input 96 Bits (Dssess)

|@ vp1p ... |Order Wumber
[1 [ ez M Module Stat
E TAT W Module Err_| 0K Cancel Help
3 BAT M. Eead 6 Word
[
s
3
7
(]
B
10
11
iz
13

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:

http: // www.odotautomation.com

27 /76

TEL: +86-0816-2538289




B HW Config - SIMATIC 300(1) o [@]=
Station Edit Insert PLC View Options Window Help

D2 § & e doaln M3 W N2
5 Blx|
@) SIMATIC 300(1) (Configuration) -- DPMO1-TEST
=T Find: | atail
S0 ’& Brofil  [Standard =1
1 PS 307 SA X
¥
5 TS ST = W Write 3 Words (boon)
=| M Write 4 Words (dxxxx)
g "’;{g" Papemes SO Teve M ¥rite 5 Words (dxoxx)
I o ST S M Write 6 Words (4ooux)
e 1 "’" 7 Genersl Farameter Aszigament | M: ¥rite 7 Words (dwxxx)
H s M Hrite 8 Words (dmwex)
Value B Hrite @ Words (dxmxx)
= 3 Station parameters M Write 10 Words (dxxx)
=143 Device-specific parameters S —— " "'fle 11 Words (dxxax)
(£] Modbus Mode THet&st Slave RTU Mode MIERTURESY N; 'Res ea: 12 Nords [ (wees)
- ; = kbt ol — W Write 13 Words (dsxxx)
[£] WriteOutputOnPower-UP LEES... F
= £ M Write 14 ¥ords (4wox)
[E] Baudrate iRFFE 9600 bps M Write 15 Words (4xxxx) B
(] Parity 12327 None Azl - M Write 16 Words (4xxxx)
(E] Data_Bit ZER{Z 8 bit M: Write Single Bit (Oxxxx) =
€] Stop_Bit 1L 1 bit W Write Single ¥ord (dxocx)
[E] Send Delay B3 £32iEIE 20 ms M: Module Status Input (8 CH)
[] Receive Delay Bz=/FakE 35t W: Nodule Stetus Input (6 CI)
] Slave Timeout NRATRATAZET 100ms B e ?P“:g; g;
(&) Timeout Mode #BRT4NEATE Data Holding Za=(RF i M" v
: odule Status Input (40 CH)
(&) Data Out Mode 2 H1E | Mode $Eia8E50 M: Module Err_Code Input(l CH)
ﬁ-’| (3)  ODOT-DPMOL V3.6 (] Slave ID jAssitahit ]L‘ S: DP Input 8 Bits (Oxxxx)
[ &R R 3EY s L
= T e i) Slave Resoond Delav MISIHRYE S: DP Input 18 Bits (Oxxxx)
s |l o 2 S: DP Input 24 Bits (Oxxxx)
1 801 M- Module Stat
- S: DP Tnput 32 Bits (Osxxx)
- O o T [ Coca | war |
= = i Fead 5 7o S: DF Input 40 Bits (Oxxxx)
= B S S: DP Input 46 Bits (Oxxxx)
5 S: DP Input 56 Bits (Dxxxx)
= S: DP Input 64 Bits (xxxx)
= St DP Input 72 Bits (xwxx)
5 S: DP Input 80 Bits (Dwxxx)
> S: DP Input 88 Bits (Oxxxx)
% S: DP Input 96 Bits (Oxxxx) =
11 £
1z
13

Press F1 to get Help.

Modbus Mode T/E#ER::

Slave Mode M 3k 5

Baudrated % % :

Serial baud rate, optional range 1200~115200bps, default 9600bps.
Parity & 1 :

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

Fixed to 8-bit data.

Stop_Bitf% 1k fr :

1 or 2 stop bits are optional, default to 1 stop bit.
Send-Delay3fSc & 3% 8 g

This parameter is invalid for the slave mode.

Receive Delay# ¥ F 4 18 [ :

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).

This parameter is invalid for the slave mode.

http: // www.odotautomation.com 28 /76 TEL: +86-0816-2538289



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 M 3% 5z ZE 3R ;

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

5ms.

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) o |2 ][=
Station Edit Insert PLC View Options Window Help
DFe-2 &S B sl ol | [/ O %2 | w2
. Bl x
@l SIMATIC 300(1) (Configuration) -~ DPMO1-TEST
Tihernet (11 PRIFTHET-Tit Svaten (L00) Find: | w4l
50 & Erofil  [Standard =]
12 anfu;’l:?" i T = OF Input 1 Words (damms)
= —r = - [§ 50 P Input 2 Words (dmcxx)
| 5 OF Tngut 3 Words (4swwx)
- - FPROFIBUS (1): DP 1 1 1
g " ?—ﬂ;! —l 48] master system (1) [ = DF Input 4 Words (dsss)
i .E;’:Ei i S. DF Input 5 Words (dmsxx)
or
& - B Properties - DP slave [==5-]
- Address / ID Farsmeter Aszzignment |
— Paramel ters Val
Sl | Station parameters
L1123 Device-specific parameters
[&] Start Address(Word) E@m [ [})
4123 Hex parame ter assignment
[&] User_Prm_Data (0 to 2) F9,08,00
4m|m)| 3) ODOT-DPMOL V3.6
@ orm . | Order Humber / Designation | I Add 9 A
I5: Modbus Status Input 1 Word [256
3 . DF Output & Bits (Cwmc
4
S5 0K Cancel Help
? T T TF Output 120 Bits Mxxxx)
5 ¢ (4 5 DP Dutpur 128 Bits (Dwoxx)
= [ s OF Output & Bits (laxxxx)
= S DF Dutput 16 Bits (lusxx) =
i1 =
[H
13
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.
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B% HW Config - SIMATIC 300(1)

Station Edit Insert PLC View Options Window Help

odet Odot Automation System Co., Ltd

e

D% %S B e ddDo| %8 e

Bl SIMATIC 300(1) {Configuration) -- DPMO1-TEST
Tihernet (11: PROFTHET-T0-5 T100) Find: |
50 ® Brofil  [Standard =]
1 PS 307 SA -
5. DF Input 1 Hords (dmwew) -
= CrY 315 2FR/DF H S: DP Input 2 Words (dxoxx)
i I m :
L = I PROFIBUS e o
i Fr Feort 1
i7 P2 Fort 2 Address / ID Parameter Assignment |
5 o
Parameters Value
[BE="] Station paramete
£ Device-specific parameters )
T[] start Address(Byte) 0 | T
{29 Hex parameter assignment k)
| [&] User_Prm Data (0 to 2) FA,08,00 "“x;
xxxx)
bcxcxx )
L
sexcscx)
)
- m ““:
)
!I.’l (3)  ODOT-DEMOL V3.6 s )
s... DF I0 ... | Order Wumber / Designation ;
1AL [E: Modbus Status Input 1 Hord Y
IF oo 2
T |
XK )
i S: DF Output 104 Bits (xxxx)
S: DP Dutput 112 Bits ([Oxscxx)
S0 DF Output 120 Bits (Owwxx)
S: DP Output 128 Bits (Owox)
S: DF Output 8 Bits (laxxx)
S: DP Output 16 Bits (lxxxx) S
X

Press F1 to get Help. [ Chg
15. Download the configuration program to the PLC after saving and compiling.
B HW Config - SIMATIC 300(1) o [=][=

Station Edit Insert PLC View Options Window Help

Detu(wls we [dpo @

@ SIMATIC 300(1) (Configuration) -- DPMO1-TEST CE
Tehernet [1); FRPTREI-TE o Find: | atla;
50 ® Brofil [Standard =]

1 FS 307 SA = — -
5. DF Input 1 Hords (wmoe) -
z =1 /:;&"’"" Y E S DF Input 2 Words (oo
B ) S: DP Input 3 Words (4xuxx)
Ll 52 FR-I0 PROFIBUS (1. DF master system (1] S DP Input 4 Words Coxoce)
deidds il & S: DP Tnput § Words (dxsx)
3” 2 Fort 2 i e S: IF Input 6 Words (laxxx)
[ S: DF Input T Hords (4xnoc)
odet S DF Input & Words Choon)
S: DP Input § Words (dxwxx)
Select Target Module E S: DP Input 10 Words (dxcxx)
Target_modles: S 1 T 12 ks Coeer)
: np ords (4w
_Racks [ Slot | S: DP Tnput 13 Words (dxxmx)
S: DP Input 14 Words (dmoce)
S: DP Input 15 Words (dmxxx)
S: DP Tnput 16 Words (dooss)
S: DP Output 8 Bits (Oxoox) =
S: DF Output 16 Bits (Oxoex)
S: DF Dutput 24 Bite (Do)
< = | S: DF Output 32 Bitz ([Dosxx)
_ selece s | | S: DP Output 40 Bits (Ooex)
St DF Output 48 Bits Oocx)
4=|=5| =) ovor-mo1 va e S: DF Dutput 56 Bits Osexx)
3 . &I M S: DP Output B4 Bits (xxxx)
s |@ o Order Hunber / Dasigng O
1 + Modbuz Status Input 1 Word [258, 257 | | = DF Dutpmt 50 Bi
2z " OF Input 8 Words (dmoue)  [758. 273 © 3 Dutput 80 Bits
- TN et BBt S: DF Output 88 Bits (Owoox)
— S: DF Output 96 Bits Owoos)
= S: DP Output 104 Bits (Owuxx)
3 S: DP Dutput 112 Bits ([Dxexx)
= St DP Output 120 Bits (Oowxx)
£ St DF Output 128 Bits (Oswex)
5 S: DF Output 8 Bits (oo
= S: DP Output 16 Bits (luoce) =
11 st
1z
13
Press F1 to get Help. s
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odet Odot Automation System Co., Ltd

B% HW Config - SIMATIC 300(1) (s =@] =]

Station Edit Insert PLC View Options Window Help

R N T =1

R SIMATIC 300(1) (Configuration) -- DPMO1-TEST i 2
- B Find: #i
[ Fiernet (7 PROFOET-I0-Seaten GO0 L LT
=0’ Erofil  [Standard =]
1 PS5 307 SA - | o — ' —

B~ JF Trgut | Hords (4wwcx) -

2 CENE3LZER/NY l=| Select Node Address EES]r Toput 2 Words oo

g JT;{/J;’ Over which station address is the programming device connected to the module Pr Input 3 Words (oo

e Y CFU 315-ZFH/DF? P Input 4 Words (dxxxx)

P Input 5 Words (facxxx)

= iR A . b? Tnput & Hords ()

Rack = PP Input T Words (o)

Slot: FA D Input 6 Words (dwmocx)

P Input 8 Words (fasx)

Terget Station: & Local P Input 10 Words (dxxxx)

PF Input 11 Words (dacxxx)

" Can be reached by meanz of gatewss PP Input 12 Words (dxxxx)

Enter connection te tergst station' [ JE Imeut 13 Words (aocx)
IP address MAC address Maodule Iype‘ Station namel Modul ; i::: t; ::::: E:::::;
192.168.0.1 AC-64-17-1D-C2-6F CPU 315-2.. SIMATIC 3.. CPU 3 pF Input 16 Words (dssxx)
. [ ] ¢ PP Dutput 8 Bits (Dhooax) =

PP Output 16 Bits (Dxxxx)
P Output 24 Bits (Docxx)
P Output 32 Bits (Dsacx)
CFU 3

PP Output 40 Bits (hecxx)
Output 48 Bits (Do)
Output S6 Bits (Oxxxx)

Accessible Hodes

< m

ﬁql (3)  ODOT-DFMOL V3.6

DP ID | order Fumber / Designatio: g g““"“ :; :fu gmx;
AT [ Modbus Status Input 1 ¥ u“:"“: o0 B':‘ -
BAT [5° DF Input 8 Words (hmuxx U“ e ps n' = Do

S: DE Output 8 Bits (0 utput its (Owoox)

Output 96 Bits (Oxxxx)

Output 104 Bits @xxxx)

Output 112 Bits (Dxxxx)

Output 120 Bits (Dhoox)

Output 128 Bits (Oxxxx)

Output & Bits (laxax)

Dutput 16 Bits (laxx) =

3

e 1

Press F1 to get Help. [ [ A

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:

B% HW Config - SIMATIC 300(1) EE==]

Station Edit Insert PLC View Options Window Help
DSR2 %S 0 e kDo 8 ke

Bl SIMATIC 300(1) (Configuration) -- DPMOL-TEST

| ¥ Modbus Poll - Mbpoll1

[=10R0 3 File Edit Connection Setup Functions Display View Window Help
L PS5 307 Bk = DeE&|x|™ = 5|05 0615 16 17 22 23| TC &l
E3 CPU_315-2PW/DP E|

= ] Mbpoll
Tx=60:Err=1|ID=4:F=03:[SR =1000ms
Online via assigned CPU services I_I
Fath I]IPI)]-TE]’\SIMATIC 300 (1)4%CFU 315-2FH/DF
Ali
| |8 adazess Srmbol Displar format| S ke Modify value =
| 1w 2858 V154000 ] 0]
Il w260 W
G| w262 HEX We16200C8|
F| e zed HEX 2
S| w266 Vi1 680000 3
E| imw 268 HER W W
7| imw zmo HEX WA1640000 |
| I 272 HEX Yi6A0000 5|
« 6
] % Row Not Effective Update Force Symbsl with FS 7
1 Bon conditionalnry Run immediately ; 8
1 ¥ Monitor BiStatus ¥alue T Enable Feripheral Out ;
|| woasey odi £ Valus I~ 1/0 Displey |
) Trigger &
Close Help |

k]

10

[

1z

13

14

Press F1 to get Help.

17. Modify the output value in DP output data, and then click the modify button, as
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shown in the following figure.
Modbus Poll reads data from Modbus slave station:

DP output data:

ﬂHW Config - SIMATIC 300(1) = = =
S Edit Insert PLC View Options Window Help

D&Fe-8 §| & & siin sl [N 3| 72 | w2

By SIMATIC 300(1) (Configuration) -- DPMO1-TEST = & —
T iharnat (11 PRFTHFT-T0 Soxten (100) Find: | nj_ ny
f=TOR Erofil [Standard =l

1 PS 307 5A - 1
2 CPU_315-2PN/DP 3 %) Modbus Pall - Mbpoll2
£ HPTDF ;
H = PNID —l FROFIBUS(1): DF master system (1) | File Edit Connection Setup Functions Display View Window Help
T4 b4 - P :
&) Monitor/Modify - 8DO - (R-/S3) = DEE& X | |5 2|1 |0506151617 22 23|TC 7 | 2 K2
Online wia assigned CPV services —
Path [DPMOI-TEST\SIMATIC 300 (1)\CPU 315-2PN/DP Tx = 34: Err = t: ID=4:F= 0113R =1000ms
,gl Address | Srabol Displar e | uedify value
1 0.0 CBIN 2#1 Alias 00000
2 | 0.1 | BIN 281
T 0 1
3 Te 0.2 BIN
4] @ 0.3 BIN ELR | 1
H 0.4 BIN ?
s] e 0.5 BIN —
dl 0.6 BN 3|
HE 0.7 BIN 4 T
5 o
¥ Bow Fot Effective Update Force Symbol with FS Ly ; o
Run conditionslly Run inmediately 7 0
¥ Monitor fifStatus Value r —
- [ (| 5 0
I Medify a“udify Valus [~ I/0 Display 1l
9 0
Trigger. .. !
g 4@ [AUNNING -
Closs Halp —
i1
[H
[E]
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 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.

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
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
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Data length error, data length beyond the Max.

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

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

0x09 CRC verification error Slave response message CRC calculation error,

check the working status of the slave

Response message length
error

Ox0E Increase the receive character spacing

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.
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5 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 DPMOI.

5.1 Modbus RTU Master Mode

1. Download the GSD folder of DPMO01 from the official website and confirm that
there are the following files in the folder. If not, please contact the supplier to request

them.

DPMO1V36.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.

Totally Integrated Automation

alzHREE

® manEE TRE 4 - | [oPvoi1-TEST

B[ \UsersiccliDeskiopitesd]

® #l2FHRE
® BHEEE

® DIt
® =8

® APfmET

» BERE
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4y Siemens - C:\Users\CCL\Desktop\tesDPMO1-TEST\DPMO1-TEST

EE) HHEE WEW EAD  TEEO)

Gi 3 H rerE & X

X e

e

Totally Integrated Automation

TARa=R
elZEFmE
BHERE
*HmE

I b
HFLR

= ikei
#Eh

s

EITHEE :  C:\Users\CCl\Desktop\test\DPMO 1-TEST\DPMO 1-TEST

T4H : "DPMO1-TEST EpiIfTH - HHEET—5 :

. PR

N BEPACER

] BE
e IEAm

|,,J B Hv BE

maERE

s g IR X O[] [nesig- W

- [ ] DPMDI-TEST

=HEE
JW\ EEB AL G @
Eh A License
K] = -
— H SREETEW
L 2REG)

B OREEE

X
Totally Integrated Automation
PORTAL
&
=]
%]
v | EHER
i u;

2F

[ i)
TFERE
TERER AT TR
T FABTE
fEFETFEIAT

aT

A
SRt ufas u[wishi |
— EZ B
~ [FEmaE MERIEE A
EARRL o
iR AL o F = [ =5 ][ ze=n |
b AR =
EEZE i
L3 e hd
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= IR R A ST X

E%%M GSD EHPH) GSD
i |G:\LingdianlLiacLiang|201811158 3 ~SEH =8 ' .
1
FAREMNAE
mE A Wik EE
Fl] dm01v36.g:d 3TN EEFERE
2
Q 3 oG]
B | o=al | mE |

' PR 1 A i o SCH- X

AR

1R
v TZ%EEEHJ%EE .

| s N THET I %]
|
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EREMN

Bgais [@iLingdianiLiacLiang|20181115 B FREHNE8 | (|

SABEHNE
o e I S

o dpm0
E BHEHER
BT EE— -

(<] [ >

| wr |Fosme mA

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.

E - |
i X
s E=
|PLC_2 |
~ lm ienz Al BE
» [l 5IMATIC 57-1200
v (i 5IMATIC 57-1500
s ~ [ij simaTIC 57300
~ [ crPU
» [ cPU 312

= CPU 315-2 PNIDP
» Ui CPU 312C

» [ CPU 313C

D » [ CPU 313C-2 DP e - | 6E57 315-2EH14-0AB0 |
[ =
HMI » [ CFU 313C2 PP bk - [va2 =]
I » [ cPU 314
Ep— » [ CPU 314C2 DP = THBH -
g » [ CPU 314C-2 FNIDP I{’E#ﬁﬁ% 384 KB 550£5m;r1£?n FiEL
r= PROFINETH2M : 57 i@{% (AIf0E FIFC)
» [l CPU 314C2 PP = )
r{' FROFINETIO 1ZHI22 : Z4% RTIRT ; 2 %0 :
" D11 1AL S BE PROFINET CBA : PROFINET CBA f£38 ; TCPIIF {54
PC A5 ~ [ CPU 315-2 FNIDP Hyise : B MPIDP 320 (WP St DP 353t DP Mk

) S Ely i 32 MEE (BRI E
FBEH ; Bl V3.2

] CrO 3172 0F

» [ CPU 317-2 PNIDP
» (i CPU 319-3 PNIDP
» [ CPU 315F2 DP

» [ CPU 315F-2 PNIDP
» [ CPU 317F-2 DF

» [ CPU 317F-2 PNIDP

] p_[. CPU 319F-3 PNIDP
w [om dEE2omd mo 200

<] |
P TR EENE T || =%
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4y Siemens - C:\Users\CCL\Desktop\tes\DPMO1-TEST\DPMO1-TEST

FEF) @EEE WEV S0 7o) ERN IRM E0m  FE8e) Totally Integrated Automation

GNRRERE & N B E K 0rE: B MGER YT S ezes BB X | [Feeers | # PORTAL
BE a mibiE & FERRE I RERE prar]
d [nccvssamon -] & B [&]E 0] & G4 eEEE ||
CTE [k
= DFL’M(H—TEST E e
B RgEE ~ R o
o REARR e | 222 @
v [1§ PLC_1[CPU 315-2 PN/DP] e » iﬁﬂ%& B
It #aes 1 s 5 6 7 8 9 non bmes B
& e S50 L » (mcru £
» o BER L » g b2
» [ TEni2 " » (oI |
» L SMEBETHE i » (@00 =]
» L@ FLCES » [ piibo E
» [ PLC SR y A =
v Ld BipsEnE » (@ 40 L
v Lig ekt » (@ Alk0 (W]
» [, SR v :niéfam S
oy AERRER »mew | |
CF PLC SR A0IRE » [ 1Q-SENSE
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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 DPMO1 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 1D 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
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with technical support.
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Specific meanings of parameters:
Modbus Mode TfE# =, :
Master RTU Mode =+ 35RTU .,

Baudrated % % :

Serial baud rate, optional range 1200~115200bps, default 9600bps.
Parity 4 % :

You can choose no parity, odd parity, or even parity, with no parity by default.
Data_Bit$#Efir:

Fixed to 8-bit data.

Stop_BitfZ 1k fr:

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

Send Delay#t XX & 3 [ & :

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$ W 5 4 5] 8 :

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 M siwi fz 48 B :
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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#8 i 4 3 4 K :

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#$k 32 % HH & . :

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.

Stavetb:

This parameter is invalid for the Master mode.

This parameter is invalid for the Master mode.

9. Double click on the gateway to enter the gateway MODBUS master mode data read

and write command configuration.

The Master station module starts with IM: 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 (4XxXxX).

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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4 Portal TE

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
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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
OX07 oarity error eck parity au. rate, stop bit, an
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

O0XOB Slave device response | hardware connection status, and view

timeout communication parameter settings such as
baud rate
Response message length . .
Ox0E P g g Increase the receive character spacing

error

Write slave device )
OxOF Check the hardware connection state
response error

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.
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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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13. After downloading, open the monitoring table, fill in the command address

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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| Flle Edit Connection Setup Display View Window Help
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5| 0 ] E 5 0
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Connection Setup x |7 0 7l 7| 0
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B 0 B |
Cancel (== =] Mbslave | =l =)
<Gt D=1.F=02 - (o [m= |p=1F-03

USE Serial Port (COM4)

<

ID=1:F=04

Aliag 00000 JM -
9600 Baud v = -
@ AT OASEH 0 0 1as 00000
8 Data bits v 1 0 0x257C
Flaw Cantrol
-
0
0
0
0
0
0
0

Alias @30 ) -

o

0x0444
Mone Party  ~| | LJDSR [JCTS EARTS Toogle

3
1
D [ms]msmsamedelay -
5
TCPAP Server
6
7
8
9

0x0555
0x0000

127001 G02

=

Ay Addiess IPvd

o s e s e

o oo o oo oo o o

@ |~ o [w|e|w|[w|[=

Ignore Unit 1D 1Pv6 hd

For Help, press F1 [port 4: 0600-8-1-1 |

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

. . y A . . .
be written, click -~ ' ' Immediately modify the ownership system at once, and the
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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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A
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23 Modbus Slave - Mbslavel - O e
Fle Edit Connection Setup Display View Window Help
D& D |2a|2e
Mbslavel === Mbslave3 [=rETrE=T] Mbslaves E=ERE
ID=1:F=01 ID=1.F=03 D=1F=01
aias| 00000 | 00010 Alias| 00000 Alias 00020
0| E16EE 1 0 £ EAFARE 0x1234 0 . 1
1l; T o 1] 0x0333 ] 0
2 1 0 2] 0x0020 Z B
3 1 0 3| 0xd567 B f
4 0 0 4 4 1
5 0 0 B || 5 0
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| - z :
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] 9 =
= WMbsave, = T
ID=1:F=02 Mbslaved
ID=1:F=04
A\ialeOOOO | 00010‘ ~
o sewx[E 0 Alias 0
: m 0w :
B = | E
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For Help, press F1. Port 4: 9600-8-N-1
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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:% 1B0=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.

= 5 2 o
il =1 EE) WEAM EA0 fEEo) EEe) TEm SOm e Totally Integrated Autemation
JF ZH #eEE & X LN ENER §eEEns JREESE AW x || [aresaz - PORTAL
(x}
o o mibiE (& PERiE I RERE R
| 5
r— PE=E um EE ot omy [xm | |vBR
“: s T SN [ — ]
L ferkiE 72 M: Module Status Input(8 C.. 0 1 3 P — TR
1 a M: Module Err_Code Input(l... 0 2 3 : !
2 Pl M: Read 16 Bits (Onoc) 1~ © 3
3 Pl M: Read 16 Bits (Tooc) 1 © 4
‘ 4 M: Read 4 Words (4oood_1 O 5 1B vt Wit 96 Bis (Dmoo)
° ZE0000 0N 4 M: Read 4 Words (3xoo)_1 O 3 I e
k Wirite 104 Bits (0o
6 2#1100_0000 Pl 1 ) 7
M- Virite 112 Bits (0
- 4 - o e 500 o
I Virite 120 Bits (Oroond
8 1681234
9 1620333 g fn [Tl n: Virite 128 Bits (D00
10 1620020 5 5 [T n: Virite 1 Words (4000
" 16#4567 I 1 Virite 2 Words (4000
12 1620987 <] [} ] Il M virite: 3 Words (4x00)
13 1620444 B \‘ileE_ Hﬂi?ﬁ | I n: virite 4 Wiords (4x00)
14 1670555 I v virite 5 Words (4xa0i)
15 2#0001_1101 2%0001_1101 I v virite: 6 Words: (4xaci)
16 1620222 1620222 [ v virite 7 words: (4xa0)
17 1620333 1620333 [l 1 virite & Words (4x00)
18 1650444 16¢0444 [ i i I v vrite 9 Words (4000}
19 1620555 1620555 2019/10129 11:58:38 I v rite 10 Words (4x00)
20 1620666 1620666 2019/1029 11:58:51 I 1 wirite 11 Words (4000
21 1646666 1626666 201910129 12:02:53 [ v irite 12 Words (dxoc)
= ?  2019n029 12:02:53 [ v e 13 Words (4200
201910129 12:02:53 I v virite 1 Words (200,
2019/1029
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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 (IXXXX) 0~1951

Zone 3 (3XXXX) 0~121

Zone 4 (4XXXX) 0~121

2—8 Refer to 4.1(Master mode)#71—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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. = nae T B =
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2 EHFRH: PLC_1.DP-Mastersystem (1) s v |B% m
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PLC_1 slave_3 'r e =|@gE mEEt=w- [ o]
CPU 315-2 PNIDP ODOT-DPMO1T V. [} ad ce_ » ".uﬁﬂ‘liﬂ%?ﬂ =y
el » [ st o B
i » I oS, =
o Spr =
{PLC_1.DP- a -:I%i?:xgu
<Lu] 100% — W C and signalingde | | [
E P » [l SIPLUS HCS =
%0 [ox8 | roeem | ok ] B [
v I Modbuz Mode THERsE: || Slave R1U Mode MatRTUS, | [~] : i'is:ﬁgﬁ(:é m
PROFIBUS HHi Baudrate 45 5| [ 9600 bps [+] -i.pnoﬂaurw F|
40 0P S ‘ u =
i arityisai:| [None [~ Gl » (@ FLC
Dsta_picayiafir] [E5 =] » [ RS
= » W 4FR RS 3
= = i 7] » A
= PLL%EW?E?E agﬁjgﬂﬁﬁ n Send DelayiREEEIR: [20ms = » (R S
& PR = i Receive Delay TR ENE: 250 - L]
[ E=U i Slave Timeout JSHIARBH: [ 100m: =] T A
I N N ~ [ ODOTDPMO1 V36
\ é;ﬁ;ﬁé; Timeout Wede EEREA: [Dat Holding SERH [-] 4'[. ODOTOAMOT V36
e Data Out Mode i : | Poll Mode ifiE, [+] + [ Profibus Gateway
> ;—g IR = Slave ID ATk » [ SIEMENS AG [
& . d
T\r‘_ﬁ"““‘nﬁ;\ e [oms =l PN WINHOWS s
> | FARE > EE
P 2 B & BRMRIE o hE E] b

Modbus Mode TE& R
Slave Mode J\ 3545 =,

Baudratej¥ &% :
Serial baud rate, optional range 1200~115200bps, default 9600bps.

Parity & 3 fir :

You can choose no parity, odd parity, or even parity, with no parity by default.
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Data_Bit$ ¥ fir:

Fixed to 8-bit data.

Stop_Bitf® ik fr:

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

Al \ o =3

This parameter is invalid for the slave mode.

Receive Delay& W F £ 8 g :

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).

This parameter is invalid for the slave mode.

Firneout Moded B 403 K.

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 M 3w 57 ZE 3R »

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:
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Modbus Slave Error Code Table

Error Code Fault description Troubleshooting method
0x00 Working properly N/A
The device does not support the current
OXOL IHlegal function code function code, please refer to the.slave manual
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 p Y P
connection status
0x09 CRC verification error Slave response .message CRC calculation error,
check the working status of the slave
Response message length : .
OxOE P g g Increase the receive character spacing

error

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.
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Note: The starting address for bit reading and writing is a byte address
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T A RCTe3ts2 — « 5: DP Input 7 Viords (4x0000_1 3 258..271 S:DP.. sl L=
ot ‘%§£E?§ L = 5 DP Output 24 Bits (Dx000). 4 0.2 S:DP.. - DP Cutput 32 Bits (Oood
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)
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R EEEEEEEEEE
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[<] il o
> [FAREE > O E & * B
Portal Tl ELD T slaves =

12. After setting up, save, compile, and download the project.
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v ] DPMO1-TEST b
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o PLC i nipar EIRES
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WFm BHR -0 85 0) O QEDER. | AR EREE | GRTERRE .

=

|| EE 7 EFEHREIE 5
~ EFE HEEREEER
Nain (0B1) [v]

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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ITx =62. Err = 1:ID = 4. F = 03: SR = 1000ms
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0 I
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o B e B L R s s
« _
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Bl - [0 el 5 Tx:000088-04 03 00 07 00 03 B4 5F
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For Help, press F1. |Purt4: 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 2| 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 7 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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For Help, press F1.

Port 4: 9600-8-N-1

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

value shows 0.
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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.

4 Siemens - C:\Users\CCL\Desktopltest\DPMO1-TESTDPMO1-TEST

=[G

WHEE) WEM A0 i) HERN IBM 0w #EEhe)

Totally Integrated Automation
POR’

Cf B #RE & X X:eis HEEGER FaEa" ~ "8 g BIR x J] [aneses L TAL
DPMO1-TEST » BEEE —AEX
B = i (4 PR (s ERE 237 [
] o R LY EE uiEs [0 Wm0 P [ A% | o@EfRE [ ven | mERHE | =]t
0 EHiH%: PLC 1.DP-Mastersystem (1) s E=] TR |~ ‘ BR
=
':‘ﬁiigm El ~ S7300fT200Ms@ton 1 57300(ET200Mstation [FE |
» G
4_Wl= ;;riréé = Stave 1 L » FLCT CPU 3152 FNIDF @ wEwr 2w [~ @
e 315-2 FNIDP ODOT-DFMO1 V. ™ GEDdevice 2 G5D device e
L PLC IR == F » (@ feabiosin B
= PLC1 Slave_2 DP-Gateway V3.6 5 I 3 b
5 PLCIRE = g + GSD device_1 G5D device » ilﬂh‘ﬁﬁ lio i3
I = z =
D b EME”? Slave_1 ODOT-DPMO1 V3.6 3 :,4\. E;LE_?Q =
» L 7= 0 ~ GSDdevice_3 G5D device J’.F A:X#%D
Slave_3 ODOTDPMO1 V3.6 3 ,J\. = =
+ [ Commanding and signaling de...| | [Z
harar il 1| <] L ] H » [ SIPLUS Hes =
GEM s [k | - [ B E *®
3 = [ B
H[wm [onE [z%sB | =% | DI eI
e = » r_{. PROFINETIO L.I_J
PROFIEUS Hi WEHESE || = eoneusor =
» (@ PLC
Bl DP S8 =
v
BaEes Modbus Mode Tzt | I ERITS e - e -
S ggﬁmg‘ﬁﬂm Beudrate HE: [~ » @S
» [3 Intel(®} centrino(R) ...l ST Parityi3gfir: | None Ftids [-] ' ’i.!ﬁzhé%
» A Microsofe Wi-Fi Dire... Tl r o midbiER. [BET ~ (w3
i Dato_Bit iRl [Ebit (-] s
» [J PCinternal (i) 1@ . ~ [ opoTCo. Ltd
» [ st [s7UsB] W stop_BitfELb(7: [1 bic [-] ~ [ ODOTDFMO1 V3.6
» [ Telesenice (52 W Send Delay B AEENR: |20 ms [=] [l oooTorMo1 V3.6
» [ R RBIUSE EHE Receive Delay BTG [3.5t [+ Dl FreinsE
Slave Timeout WSHAREN: | 500ms = > L SIENENS AG i
[<] S— Timeout Mode FEIIAIEF: | Dote Holding TIE/EHF I=] QP VVITRHOWS B ||
> [ AHRE Data Outhicde b rol o e B S S oY T
Porta &l =L & RENRE  |&l EEE G BiEE 2 =] H

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

establishing a connection.

Connection Setup *
Conrection
Serial Port ~
Cancel
Serial Settings
IJSE Serial Port [COM4] w
tode
9E00Baud
(ORTU (@ asCl
BDatabits
Flows Cantral
Mone Paity  ~| (JDSR [CJCTS [RTS Toggle
1 )
2StopBits v [mz] RTS dizable delay
TCP/IP Server
127.0.01 a02
Ay dddress P4
lgrware Unit [D P&

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
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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.

M4 Siemens - C:\Users\CCL\Desktopitest\DPM01-TEST\DPMO1

-TEST

FEP HWEE) WEV  EAD EEH0) GERN) TRM EO0  AEENH)

CihHermE & X B

X0 GNGER vezuld Jezss § WIB x o || [aresez | @

TowilZ] <5 komation

PORTAL

i _ FEitNE [ EEnE [ RERE |
] S| eEER | = )
L 3 GEE i o dbdt =
% 2E= El Slave_1 0 0 2042" 9"
= =Mt = = = M: Module Status Input(8 C.. 0 1 0 E:
%"mﬁﬁ i 1aeiE z = L M: Medule Err_Code Input(1... 0 2 256..257 &
*%ﬂ 220000 0000 N M: Read 16 Bits (0000)_1 ) 3 1.2 i
il 16%0000 n M: Read 16 Bits (1ooo)_1 o 4 3.4 }’_’
:ﬁz 1:;;;?*: ‘:;; i M: Read 4 Words (o) 1 © 5 260..267 =
. = M: Read 4 Words (3x00)_1 ] 6 268..275
tﬁﬁ‘l [Fasooor v [ ] M: Wikite 8 Bits (Oxood_1 ) 7 o =
1:&3*” Z::;::;"m’ M: Write 6 Words {4x000)_1 ] 8 256..267 i
7~ bl
+753 1641234 0 3 fo|&
i 1656666 P arrarilll 3| B Y | i ] |
ol 1620999 E - P (]
+73 16#0898 =
+73 16#7687
+73 1640888
+73 1640000
i 2#0001_1101 2#0001_1101 (=] ®E 2 =E1] B
+rsa 1640234 1680234 (=] 20190124 11:34:02
+reitH 160666 1620666 (=] 2019124  11:47:01
+reitH 160003 16#0003 (=] 2019124  11:47:38
e 16%0032 16#0032 (=] 201911204 11:47:45
et 1643234 1683234 (= 201911204 11:47:45
et 1640345 16#0345 (= 201911204 11:47:49
201911204 11:47:49 E
20191214  11:47:51
20191214  11:48:00
[>]
v BRI P=1921681 2 4 F e I
3 Modbus Slave - Mbslave7 - O X
File Edit Connection Setup Display View Window Help
IR
—
= = = =] Mbslave3 o || =] & 5 EEEE
ID=1F=01 ID=1:F=03 ID=1F=01
Alia5| 00000“ 00010 A“ﬁsl 00000 Alias 00020 2
0 read 16 bits 1 1 0 read 4 words 0x2345 0 write 8 bits 1
1 0 area 1 1 1] 4 area Ox1234 1 0 area 0
= o 1 2 OxG666 2 1
3 1 0 E 0x0999 3 1
: oo I o
5 0 0 5 5 0
o 5 e : ;
7 1 7 7 0
8 0 8 8
g 0 9 - e
Mb ERIERES
ID=1:F=02 o = = Mbslave? : -
D=1 o4 ID=1F=03
Alias| 00000“ 00010 " - "
0| read 16 bits 1 1 A“ES' 00000 A~ (K — Al'asw
T 1 area 1 1 0 read 4 words 0x0898 14 STk 0234
Bl 1 0 1 3 area 0x7687 L1 0x0666
B 1 0 2 0x0888 2| 0x0003
" ; ; . 0x0000 3 0x0032
I B « 03234
F 0 0 4 r
6 o |
. &
7 0 5] —|
] 7
8 o 7] |
9 ] v 8 v El v
For Help, press F1. Port 4: 9600-8-N-1
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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.

W\ Siemens - C:\Users\CCL\DesktopitestiDPMO1-TEST\DPMO1-TEST
REF REE BEv A0 EHo) @R I EOW )
(W wEEe S X O GNENER §eEas Jrzn2 AN x || [oresnz W

Totally Integrated Automation
PORTAL

DPMO1-TEST » FMARIES » Slave 3 -
B = i 4 PR eERE R
o it (oeslovorommr 2" 4 || BERE | Sl
W . Em AR EE it ot 2EE hd ‘ EiR 7
& 0o o e [ —
n 5: Modbus Status Input 1 W.. © 1 256..257 s (=] o =
g mEwH =3 [
i S:DF Input 8 Bits (Oxoog_1 © 2 0 S:DP... gl. <. DP utput 11 Wiords (osed) 2
— " 5:DF Input 7 Words (4x00)_1 O 3 258..271 S:DP. T e
- " 5: DP Output 24 Bits (0x000d... © a 0.2 SDP. w o or Duq:u[ B —
P Output 16 Bits (1o O s 3.4 S:DP.. T o
= 5:DP Output 2 Words (3xec.. 0 3 256.259 S:DP.. [.:.‘DFOu(EuUSWDId: P
+ G ShEREEE @Ii‘ 5: DP Output 3 Words (4xcc. O 7 260265 S u T : OF Gutput 16 Words (3o
) L5 pLeTE $ v <] n ] T 5: DF Cutput 1 Words (d00c)
» [ PLCgmRzem dEM [uEe o[k | Il 5: OF Cutput 2 Words (dx0)
el J =R H T ‘l P ‘l B3 | Il 5: DF Cutput 3 Words (430000
Eil e m — — = =1 Il 5: D Cutput 4 Words (420000
y E Modbus Mode TEf3: | slave ASCIl Mode MEkASCIHEST ! [~ W= 07 Output 5 Words (dooe)
z»joﬂau;im Baudrate FHE: ™ [+] Il 5: 0P Output 6 Words (4x000)
i;n;if:ﬁ Parity A1 | None TAide [~ (=] Il 5: OP Output 7 words (430000
» [ 785 Eratte® ato_ BitsiEl: [8bit Il 5: 0P Output 8 Words (430009
[y st T Dats_ictiiaf: [86i B
» (i, i ISR Bl " - Il 5: D Cutput 9 Words (430000
;BRI réﬂ%i:] b stop_BiLBLEE: [16ic [ Il 5: DP Cutput 10 Words (41000
" rLe MR fé“ﬁ?m:”;[“ I Send Delay IESEEEIR: [20ms [+] Il 5: OF Output 11 Words (4x000)
Z] PLCIREB WA Lt I Receive Delay MR RIEIG: |35t [~] I <: OF Output 12 Words (4x000)
» [ st H Slave Timeout JFEIREEN: | 100m: I~ ES" DPD“"’““""’“”:‘ :4’“""3
£ i 5: DF Output 14 Words (4:000]
- é-f*l éﬁ;ﬁ;té; Timeout Mode 1SN | Date Holding BRI [+ 5 0F Output 15 Viords 4000
v (3 RARER Data Out Mode St fzt: | Poll Mode it [~] [l 5: OF Output 16 Words (dx00) H
B = it Seveld gL [+ | T8 5: todbus Status Input 1 Word =
> VAR Slave Respond De\ayMiﬁﬂﬂﬁil s = M EE S .00 N 'E
Porta &l = i Slave_3 i G BiEE 2 ) f

When using Modbus Poll software for testing, choose the ASCII protocol when

establishing a connection.

Connection Setup *
Cotnection
Sernial Port ~
Cancel
Senial Settings
USE Serial Port [COM4) ~ Mode
RTU ASCI
SE00Baud © ®
8 Data bi Fesponze Timeout
atabitz:  w
1000 [ms]
Mone Parity
Delay Between Pollz
1 Stop Bit - Advanced . [mnz]
Femote Modbus Serser
127.0.01
|Puwd
502 3000 Py

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
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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.

14 Siemens - C:\Users\CCL\Desktopltest\DPMO1-TESTDPMO1-TEST

WEF HEEE) WAV A0 fEEO) EAN TAM FOmM  FEEH) Totally Integrated Automation

GiHemE & NG X 90 NG ER ¥ a=tus Jezad e MW e | [orassz H PORTAL

2 itE [ PEaE (I REnE || RE
& |
iR N EE ddt ot 2R v |BR®
HinfE feaniE Slave_3 0 0 2043% . @I
16800 5: Modbus Status Input 1 W 0 1 256,257 El g = =
16#00 5:DP Input 8 Bits (Owoxi_1 O 2 o ﬁf Dmfﬁ;fi‘f:*
2#0001_0111 5: DF Input 7 Werds (4000)_1 0O 3 258..271 ur‘ DPDI‘IPUIIZWDIH: (3x00%)
16#1111 5: DP Output 24 Bits (0000)... O 4 [.:‘DPDulpu(IBWnlﬂ: (330000
1640222 5: DF Output 16 Bits (120000... O 5 I.:‘Dmmpu(”wm: @o0)
1881111 5: DP Output 2 Words (3o 0 6 [.;DPOul:u(liwmd; G
1650444 5:DP Output 3 Words (docc.. O J Il 5: OF Output 16 Werds (3x000)
1881111 - Il s: DF Cutput 1 Words (420000
B0 dE [uEe [Yek | Il 5: 0F Cutput 2 iords (420000
2 RS Il 5: OF Cutput 3 Words (4x00)
2#0111_0001 280111_0001 Tl 5: OF Output 4 Words (41000 i
2#0011_0100 2£0011_0100 uE DP Output 5 Words (4:000) “a—’
2#0001_1111 280001_1111 T 5: O Output & Words (4
[ 2#01111000 | 240111_1000 ®E - a8 B Il 5: 0F Gutput 7 Words (4000
LTI =000 S0 ] 201910129 16:01:56 Il 5: 0P Output 8 Words (430000
GG UESEES 201910129 16:08:13 Il 5: 0P Output 8 Words (430000
SRS B 2019/10/29 16:08:18 Il 5: 0P Output 10 Words (43000
BT BT 2019/10/29 16:08:18 Il 5: OF Output 11 Words (4x000)
RS U0 2019/1029 16:08:22 Il 5: OF Output 12 Words (4x000)
MEEESE 25152 201910128 16:08:22 Il 5: OF Output 13 Words (4x000)
201910129 16:08:22 Il s: OF Cutput 14 Words (4:000)
2019/10/29 16:08:33 Il s: OF Cutput 15 Words (4:000)
all o B 201911029 16:08:33 =] [l 5: OF Output 16 Words (4x000) H
m = N ST r= 152500 L R Lo 2019/10/29 16:08:45 = I8 5: Modbus Status Input 1 Word =
] P T b O E & % B
o Slave 3 ik 2 =2
%Y Modbus Poll - Mbpoll3 - O x
File Edit Connection Setup Functions Display View Window Help
D@ E&| x|™[= 200506151617 2223[TC k.| ? N2
J o= B [T S
Tx=1308 Err=4 D=4 F- || |[Tx=1136:Er=4ID =4 F=16:. || Tx=1043: Er=3:1D = 4: F = 01: SR = 1000ms
AIiasl)OOOO Aliasl 00000 AIialeOOO | 00010| 5| 0002{]|
0 DPEMB0E 1 0] DPEINTARE  (79) Ox1111 0 0 1
T 1 1] (") Ox0222 1| DPEid24f0E 1 0 1
Z 1 2| (72) 01111 2 1 1 0
B o 3| (D) 0x0444 [ 1 0
: 1 4 (72) Ox1111 4 1 1 1
? 0 5 (72) 0x0000 5 o 0
? 0 6| (2C) 0x0343 6 o 0
i 7 : d o
- B ____WIE 1 1
? ﬂ 9 0 0
I
. :SR=1000ms [[[Tx=1347-Err=3:ID=4:F=04:SF || Tx=1347:Er=3:ID=4:F=03: SR ="
alias| 00000|| 00010 Alias 00000 Alias| 00000
0| DPEIH16UIE 0 o 0 DPEIH2F3E (74) 01234 0
1] 0 0 1 egouser | |1 L 1
2 o 1 2 2
B 1 ; 3
. : o |II= |||
5 1 ] 5 5
6 1 6 6
7] 0 7 7|  DPEHIFAE (Vo) 0x5678
Kl 1 8 8 (?v) 0x9876
9] 1 9 9 (T2) Ox5432

Port 4: 9600-8-N-1

For Help, press F1.
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6 Test application in Beckhoff TwWInCAT 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 Systern Manager

File Edit Actions View Options Help
W= = # 2 = es
- SYSTEM - Configuration [
B NC - Configuration
+-B PLC - Configuration
2] |10 - Configuration
I/O Devices
= Device 1 (EtherCAT)
- @ Device 4 (COM Port)
+]-#5es Dewvice 2 (EL6T731)
+-@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.
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Insert Box

Type: | @ i BK3010 [economy fieldbus coupler, Profibus)

----- i BK3100 [fieldbus coupler, Profibus 12M]

----- ﬁ BK3110 [economy fieldbus coupler, Profibus 12M)
----- 4 BK3120 (fieldbus coupler, Profibus 12M)

----- i BK3150 [compact fieldbus coupler, Profibus 12M)
----- tfil BK3500 (fieldbus coupler, Profibus, Fiber)

----- i BK3520 [fieldbus coupler, Profibus 12M, Fiber)

----- " Cx1500-8310

----- .ﬂ ELE731-0010

- FC31xx-Slave

- | Lusu-B 3u (coupler box, Profibus)
) |Lww-C3x [ple bos, Profibus)

= & Miscellaneous
® F JGeneric Profibus Box [GSD)
[+ -4 PROFldive MC [DPV2 / PNIO)

m

‘

(| ok

Cancel

Multiple:
1

Name: Box 5

B

File Edit Actions Wiew Optians Help

l - SYSTEM - Conﬁguratlun
----- .J@ NC - Configuration
[1_-] B PLC - Configuration
=N - I/O - Configuration
ﬂ [/O Devices
@75 Device 1 (EtherCAT)
.TJ---. Device 4 (COM Port)
= 8 Devi
----- -I- Device 2 (EL6731)-Image
- §T Inputs
: Box 4 (GSD Box) (ODOT-DPMO1V3.5)
T 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 ‘iew Options Help

DEeHE| S (2 L B2R2 A0 =y R e

veEQPEE e e

| —
| Slave ATU Mode [O0%RTUAEE K
43)

None IPDERlE
8 bit

1 bit

20 ms

35t

100ms

Data Holding %vWﬁ’D

Poll Made ﬂ\U

Sms

AR
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- 38 PLC - Configuration 0 |Modbus Model‘ﬁx#iEE!ﬁ
= - I/0 - Configuration ; Pau %SN v
arity Els
ET‘ n IO Devices 3 Data_Bit E§3471»
i l == Device 1 (EtherCAT) 4 Stop_| Bt (501
D 4(COM Port 5 Send Delay + 14 ¢E[%3 6
i B-® evp:e ( o) 3 Receive Delay ¥OE HxD 044,
= a'ﬁ’a‘ Device 2 (EL6T31) 7 620D AT Cabat 45
! ~.=¥a Device 2 (EL6731)-Image 8 Timeout Mode *-F + 4 %E 3%
- Inputs 9 Data Out Mode EjiVE Fasig £
1 10 Slave ID ‘00200
-8 [Box 4 (GSD Box) (ODOT-DPMO1V3.5)| 11 Slave Frespond Delay ‘O0I0fG?
(- 81 Inputs
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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 m
Type: S: DP Input 96 Bits [Ousxx) e
” 5' DP Input 104 Bits (O]

S: DP Input 112 Bits [Oxmxx)

S: DP Input 120 Bits [Oswsx)
S: DP Input 128 Bits [Uaxux]

5 DF' Input 4 Words (A
S: DP Input 5'Words [dumsx]
S: DP Input 6'Words [4umsx]
S: DP Input 7 Words [4xxsx)
S: DP Input 8 Words (4xxxx) -

Muliple: 1 &

Comment:

Insert Module

Module Types oK.

S: DP Output 104 Bits [1ssx) -
S: DP Dutput 112 Bits [1xmsx)
S: DP Dutput 120 Bits [1xmxx)
5. DP Dulpul 128 Bts [T smm)

ik

Type:

5 DP Dulput 4'Words [3HHHR]
5: DP Output 5'words [Jumss)
5: DP Output B'words [3usss) (7
S: DP Oulput 7 Words [3xxx) E
5: DP Output 8 \Words [3xwmx)
5: DP Output 9w ords [3xxwx) -

Muliple: 1 =

Comment:
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File Edit Actions View Options Help

l w0 SYSTEM - Conﬁguratlon
----- -..J NC - Configuration
D- PLC - Configuration
= - IfO - Configuration
|_| ﬂ I/O Devices
7% Device 1 (EtherCAT)
¢_|---.- Device 4 (COM Port)
-8 Device 2 (EL6731)
== Device 2 (EL6731)-Image

- @7 Inputs
= i Box 4 (GSD Box) (ODOT-DPMO01 V3.5)
@%T Inputs
- B| S:DP Input 2 Words (400
E |1 s
...... tl Qutputs

-0 S: DP Output 2 Words (310009

e

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.

l dp.tsm - TwinCAT Systern Manager

Lo e
File Edit Actions View Options Help
DE@HSR| Y R0 8 easd @ d oo EQEE%LE S0 R

1.2\;5‘[3« fCunﬁgumtmn General PrmDala(B\n PrimData (Text] |
onfiguration
PLC - Configuration =
L2 ¥ Ox5120-TEST
i = CX5120-TEST-Image
& Standard
=gl Inputs
Lol MAINIO
= §l Outputs
) MAIN.QO
Ll MAIN.OL
& - 1/0 - Configuration
= B /O Devices
(41558 Device 1 (EtherCAT)
@ Device 4(COM Port)
=¥ Dewice 2 (EL6T31)
= Device 2 (EL6TIN)-Image
- Inputs
= [l Box 4 (5D Box) (QDOT-DPMOLVZ.S)
. 8 Inputs
IR T
& Outputs
@ 0 SIDP Output 2 Waords (o)
= &8 Mappings
@@ CX5120-TEST (Standard) - Device 2 (EL6731)
' @@ [CX5120-TEST (Standard) - Device 1 (EtherCAT)]

SterlAddlea v ford) /€ 86 YixOp@0 [l

Server (Port) Timestamp Message &
@ TwinCAT Sys.. 12/28/2018 12:38:21PM 40...  Starting COM Server TcEventlogger ! o
| (T ] »
Ready

Local (10.15.10.15.1.1) NGERES
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2. Open the PLC Control interface, create a new project, default options, and click

Choose Target System Type E

OK.

(% PC or CX [x86) " CX[ARM) OK
" BC via AMS Cancel
" 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.

"BETE Tot Proect Toen Bra onime wmdow FelR I
Bl=/8| DSl IBIER| 2w T - Eln| sjulvw| olo|e| alala|sis| /|5
[DODIFROGRAM MAIN
3| 0002
“-[if) MAN (PRG) 10003 00 AT %0W0: WORD;
000 Q1 AT %0W2: WORD;
10 AT % W0 WORD:

%MX30.0 MOVE
— | =
85 -Q0

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

save directory.

G5V ST EST)
1y
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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.

-

l dp.tsm - TwinCAT Systemn Manager
File Edm Actions Help

Pesd &E|BRN
+- Bl SYSTEM - Configuration
I NC - Configuration

=] T.El.c_cn.mmtn
& Cx5120-TEST

= CH5120-TEST-Image
[=-[B1 Standard
- 8T Inputs
LogipT WAAINID
o gl Outputs
L MAIN.QO
L. MAIN.QL
- 1/O - Corfiguration
= B T/0 Devices

Wiew  Options

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

master input address 40000.

B ciptsm - TwinCAT Syster Manager
File Edit Actions Wiew Options Help

DE@l &0 TR R|déd =eavydaas< e e (EQRELEE €2

+ Bl SYSTEM - Configuration -
' ol
B8 NC - Configuration Variable | Flags ine |

PLC - Configuration Value: 040000 (0)
| =% CX5120-TEST S
| -4 CX5120-TEST-Image Hew Yahue: Release Wiite..,
5-[B1 Standard
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Double-click MAIN.QO, in the pop-up dialog box, could select the corresponding 485
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master output address 30000.
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Double-click MAIN.Q1, 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.

& TwinCAT PLC Control - CX5120-TEST pratafMAIN (PRG-LD)] [l |=
B8 File Edit Project Insert Extras | Online | Window Help _ &%
BS|8| B|@]|edm|s8ds AL uu| o|o|e| @|EB88] 2]
oooifPR oot e
o oozval
48 MAIN (PRE) [iE, ownload
Stop Shift s FE
- Reset :
Reset All
0004 Toggle Breakpoint F9
Breakpoint Dialog
Step over F1D
Step in F&
gle Cycle Chrl +F5
Write Values Ctrl+FT
Force Yalues FT
Release Force Shift+FT
Write/Force-Dialog Ctrl +Shift+F7
Show Call Stack...
Display Flow Contral Ctrl +F11
Do0s
Create Bootproject (offline)
Delete Bootproject
0008
%MX40.0
I
I
on?
B =R '

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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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, 1XXXX, 3XXXX and 4XXXX.

Storage ID Name Data Type | Read/Write | Storage Unit Address
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
Output/Holdi 40001~4XXXX,
1m
4xxXx | o PUUROMIRS | Word | Read/Write | XXXX: related to the
Registers

device

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:

Function | Start Address Start Address Number of coils Number of coils
Address CRC
Code High Byte Low Byte High Byte Low Byte
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.
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In this example: read the output coil of the slave station No. Ox11, 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
1s 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:
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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:
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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 0xXAC OxFF 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 0x00AC=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 OxFF 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
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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 0x0F 0x00 0x13 0x00 0x0A XXXX
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(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:

0x11 0x10 0x00 0x87 0x00 0x02 XXXX
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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:

DBO9 header interface

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

T- ( send -)

-

T+ (send + )

R- ( receive -)

$10)sisal uoeuluul |

-

R+ ( recsive +)

A

T-(send -)

T- |: send ') ==

A

T+ ( send ’)

Y

T+ ( send +) f——nmnnene

A

R- (receive <)

R- (receive -) [———===-==~

Y

R+ (re(eive °) -

A

GND

Master equipment
with RS422 interface

P R+ (receive +) [———====--~

A

GND

1# serial port device
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——tT- ( send -)
— T+ (send +) j
— > R- (receive -)

—— R+ (receive +) j

—»+ GND
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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
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transmission cable.

RS485 9 pin definition:

Pin Name Function | Remark
Send Must
I | Data-/B-/485- o -
positive connect
2| Datat/At/agss | Receving | Must
positive connect
5 GND Gro'und
wire

The RS485 communication wiring diagram is shown in the figure:

- —
.5"2 E A+ < > A+ < 3o A+  [E——rnmmeeenes — A j §
g B- e > B -« B |e—-eee —> B B
=) =}
2 GND < GND - GND |e—-euu----.. —» GND =
a e
& z
[~¢ - " (=g
5 1# serial port device 2# serial port device o« s e 31# serial port device 3

Master device with RS485 interface

Odot Automation System Co., Ltd.

Add: Plant No. 204 MianYang Comprehensive Bonded Zone, Eastern section of FeiYun
Avenue, MianYang,Sichuan Province,China.621000

Tel: +86-0816-2538289
Zip Code: 621000
Email: sales@odotautomation.com

Web: www.odotautomation.com
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