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1- Preliminary
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1 Preliminary

DANGER

Instructions drawing the reader's attention to the risks of accidents that could lead to serious
A bodily harm if the steps shown are not complied with. In general, this type of indication

describes the potential danger, its possible effects and the necessary steps to reduce the

danger.

It is essential to comply with the instructions to ensure personal safety..

SAFETY

Instructions drawing the reader's attention that its responsibility is engaged if the steps shown
are not complied with.
It is essential to comply with the instructions to maintain the robot safety level.

O

Caution

Instructions directing the reader's attention to the risks of material damage or failure if the
steps shown are not complied with. It is essential to comply with these instructions to ensure
equipment reliability and performance levels.

ELECTRICAL risk

Instructions drawing the reader's attention to the risks of electrical shock.
It is essential to comply with the instructions to ensure personal safety..

Information

Supplies further information, or underlines a point or an important procedure. This information
must be memorized to make it easier to apply and ensure correct sequencing of the
operations described.

© B P
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2 - Modbus simplified

2 Modbus simplified

Below explanation are very simplified.

In Modbus, we have 4 databases, depending on element type:

Status coils
Server input

Client output

Input coils
Server output

Client input

]

Digital

Holding registers
Server input

Client output

Input registers
Server output

Client input

Analog

TAUBL/

Modbus name For a server For a client
(slave)
Status coil 0 0 00001 to 0 65536 Input (R) Output (R/W) 1,5,15
Input coil 1 1 00001 to 1 65536 Output (R/W) Input (R)
Input register 3 3 00001 to 3 65536 Output (R/W) Input (R)
Holding register 4 4 00001 to 4 65536 Input (R) Output (R/W) 3, 6,16, 23

Sometimes, address evolve from 0 to 65535 instead of 1 to 65536.

Coils are single bits (0 or 1), digital inputs/outputs while registers are 16 bits unsigned integer (0 to 65535),

analog inputs/outputs.

FC are the function codes used to query the server.

Each equipment can choose what he wants to support and in which quantity. This is where the fun start.

Modbus configuration CS8C / CS9
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3 Exchange table

Before starting to make a modbus configuration, you have to write your exchange table in order to know the
mapping you need between server input/output and client input/output.

In order clarify; we will always speak the same way regarding input and output.

In the following explanation, we will always express them from the master point of view (client in Modbus
terminology)

Ideally, if equipment’s are organized the same way, it looks like that:

Digital input
Client (master) Server (slave)

Word Bit Input name Output name Address Bit | Word
1 DI_01 DO 01 100001 1
2 DI_02 DO _02 100002 2
3 DI_03 DO_03 100003 3
4 DI_04 DO _04 100004 4
5 DI_05 DO_05 100005 5
6 DI_06 DO_06 100006 6
7 DI_07 DO _07 100007 7

1 8 DI_08 DO_08 100008 8 1
9 DI_09 DO_09 100009 9
10 DI_10 DO _10 100010 10
11 DI 11 DO 11 100011 11
12 DI_12 DO _12 100012 12
13 DI_13 DO _13 100013 13
14 Dl 14 DO 14 100014 14
15 DI 15 DO _15 100015 15
16 DI_16 DO _16 100016 16
17 DI 17 DO 17 100017 17
18 DI_18 DO _18 100018 18
19 DI_19 DO _19 100019 19
20 DI_20 DO _20 100020 20
21 DI 21 DO 21 100021 21
22 DI_22 DO _22 100022 22
23 DI_23 DO _23 100023 23

5 24 DI_24 DO 24 100024 24 5
25 DI_25 DO _25 100025 25
26 DI_26 DO _26 100026 26
27 DI_27 DO _27 100027 27
28 DI_28 DO _28 100028 28
29 DI_29 DO _29 100029 29
30 DI_30 DO_30 100030 30
31 DI_31 DO 31 100031 31
32 DI_32 DO _32 100032 32
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3 - Exchange table

Digital output

Client (master) Server (slave)
Word Bit Output name Input name Address Bit | Word
1 DO 01 DI 01 000001 1
2 DO _02 DI_02 000002 2
3 DO _03 DI_03 000003 3
4 DO _04 DI_04 000004 4
5 DO_05 DI_05 000005 5
6 DO _06 DI_06 000006 6
7 DO_07 DI_07 000007 7
1 8 DO _08 DI_08 000008 8 1
9 DO_09 DI_09 000009 9
10 DO _10 DI_10 000010 10
11 DO 11 DI_11 000011 11
12 DO _12 DI_12 000012 12
13 DO _13 DI_13 000013 13
14 DO _14 DI_14 000014 14
15 DO_15 DI_15 000015 15
16 DO _16 DI_16 000016 16
17 DO _17 DI_17 000017 17
18 DO _18 DI _18 000018 18
19 DO _19 DI_19 000019 19
20 DO_20 DI_20 000020 20
21 DO 21 DI_21 000021 21
22 DO 22 DI_22 000022 22
23 DO 23 DI_23 000023 23
5 24 DO 24 DI_24 000024 24 5
25 DO 25 DI_25 000025 25
26 DO _26 DI_26 000026 26
27 DO 27 DI_27 000027 27
28 DO 28 DI_28 000028 28
29 DO 29 DI_29 000029 29
30 DO_30 DI_30 000030 30
31 DO 31 DI_31 000031 31
32 DO_32 DI_32 000032 32
Analog input
Client (master) Server (slave)
Word Input name Output name Address Word
1 Al_01 AO 01 400001 1
2 Al_02 AO 02 400002 2
3 Al_03 AO 03 400003 3
4 Al_04 AO _04 400004 4
Analog output
Client (master) Server (slave)
Word Output name Intput name Address Word
1 AO 01 Al 01 300001 1
2 AO_02 Al_02 300002 2
3 AO_03 Al_03 300003 3
4 AO 04 Al_04 300004 4

Modbus configuration CS8C / CS9
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4 (CS8C versus CS9 Modbus server

CS8C and CS9 Modbus server configuration are not compatible.

You will have to rebuild/adapt your configuration on both side (controller and equipment).

Modbus specification define only bit and word data types (coils/discrete input, holding register/input register).
Other data types are manufacturer specific.

Modbus specification gives manufacturer a lot of leeway on how to manage/store data.
Some of CS8C and CS9 Modbus server configuration difference are:

o Different way of storing data:
o CS8C use one table for bit and one for word
o CS9 use one table for input and one table for output
o CS9 use a different bit arrangement (8 to 15 and then 0 to 7)
o Different way of managing others data types: the two word used for float / real32 representation are
reversed between CS8C and CS9.

4.1 Data storage illustration

Status coils Holding registers Status coils Holding registers
CS8 Input (RW) SYCON.Net
gﬁgﬁrolﬂgﬁt gﬁ;ﬁr{;ﬂ&%{t Server input Server input Registers Out
Client oufput Client output C59 input table
Input coils Input registers | )
Input coils nput registers -
CS8 Output (R) p ?{‘r’L_ON._NElt
Server output Server output pigqlitﬁ :; [It1’|'1 e
Client input Client input Senver output Server output e R
Client input Client input
1
. |
Digital Analog
C58C digital table C58C analog table Digital Analog
CS8C CS9
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4 - CS8C versus CS9 Modbus server

4.2 Data types illustration

Here below a simple comparison done with Modbus doctor with the different data types. As you can see, to get
the same value, Modbus doctor configuration need to be different between CS8C and CS9.

Modbus doctor (https://www.kscada.com/modbusdoctor.html) is a freeware, not supported by STAUBLI, used
only for easy illustration of the difference.

Cs8
9 Unsigned values Modbus doctor configuration
Type Quantity |Nb register Value Byte 0 Byte 1 Byte 2 Byte 3 i 0 i 1 |swap byte [swap word igned  [Display mode |Value
15 0 7 0115 8
bit 16 1 10000000 00000010 00000010 | 10000000 640
32770 2 128
ozt 1 2 65534 255 254 65534 X 16 bits word 65534
65535 255 255 65535 X 16 bits word 65535
dword 1 2 4294967294 255 254 255 255 65534 65535 X 32 bits word | 4294967294
float 2 2 -3,1415 14 86 192 73 3670 49225 32 bits float -3,1415
3,1415 14 86 64 73 3670 16457 32 bits float 3,1415
Cs9
20 Unsigned values Modbus doctor configuration
Type Quantity |Nb register Value Byte 0 Byte 1 Byte 2 Byte 3 Register 0 | Register 1 |swap byte |swap word igned  [Display mode |Value
15 0 7 0|15 8
bit 16 1 10000000 00000010 00000010 | 10000000 640
32770 2 128
byte 2 1 1 1 511 8 bit byte 1
255 255 8bit byte 255
signeds 2 1 -128 128 32895 8 b!t byte 128
127 127 8 bit byte 127
unsigneds 2 1 Z 2 511 Shithyie 2
255 255 8 bit byte 255
word 1 1 65534 255 254 65534 X 16 bits word 65534
signed16 2 2 -32768 128 0 32768 16 bits word -32768
32767 127 255 32767 16 bits word 32767
d16 1 1 65534 255 254 65534 X 16 bits word 65534
dword 1 2 4294967294 255 255 255 254 65535 65534 X X 32 bits word | 4294967294
signed32 2 2 -2147483648 128 0 0 0 32768 0 X 32 bits word |-2147483648
2147483647 127 255 255 255 32767 65535 X 32 bits word | 2147483647
unsigned32 1 2 4294967294 255 255 255 254 65535 65534 X X 32 bits word | 4294967294
real32 2 2 -3,1415 192 73 14 86 49225 3670 X 32 bits float -3,1415
3,1415 64 73 14 86 16457 3670 X 32 bits float 3,1415

Sign not taken into account by Modbus doctor on 8 bit byte

Modbus configuration CS8C / CS9  © Staubli 2020 - TSS.000.016.04-A 11/42
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5 Modbus server on CS8C

Coils are merged internally in a single table with first the Status coils and then the Input coils.
From the CS8C point of view, first the digital input than the digital output.

From the master point of view, first the digital output than the digital input.

Registers are merged internally in a single table with first the Holding registers and then the Input registers.
From the CS8C point of view, first the analog input than the analog output.

From the master point of view, first the analog output than the analog input.

Depending on what client equipment support, it could be interesting to have coils quantity as a multiple of 16 to
prevent trouble with system managing only words.

Status coils
Server input

Client output

Input coils
Server output

Client input

Holding registers
Server input

Client output

Input registers
Server output

Client input

Digital

CS8C digital table

Analog

CS8C analog table

© Staubli 2020 - TSS.000.016.04-A
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5 - Modbus server on CS8C

TAUBL/

In SRS, select the controller in the cell explorer, make a right click on it and select “Physical 10s”, then “Modbus

IO config”
Cell Explorer > R
4, Conversion_Modbus
4 == Controllerl [s7.11]
My Mew Application Ctrl+NA
4 | M Open Application Cirl+0
M4 Import VAL3 Agplications
Select As Source To Compare  Cirl+T, S
52 Transfer Manager Cirl+RT
#  Profile Editer Ctrl+RP
%[z Remate Options
= showEmulator Ctrl+RS
AT Clna
B, Physical I0s Cirl+ WP
[«
. Declete Del
Propert]
pe! Explore
4 Mis
Controller Configuration CHrl+RO
Desq
Na }' Properties F4

Do not change “Topic name” and “TCP port”.

SR ‘.‘-L_-'_'-__'\l;-_'|
File Home VAL Modeling Simulation (€59 Maintenance Safety General
S = = Nz
oo = = " g ] g
OFE @ 2 adg =B|F Y
mport Refresh Properties Cell /O Show IO Print  Print Modbus QAddIO  Add A Filters
Linker Map Editar ief 10 Config | board mocdue - -
Edit Insert

Connection number can be adjust if needed (more than one client, client disconnections ...)

Topic name Modbus

TCP port 502

DGX

D Add a new item at the bottom of the list

G Add a new item above the selected item

x Delete the selected item

Do the proper configuration

Connection number |1 5

-

' Save it as “modbus.xml’ (SRS place you in the right folder)

With “Transfer manager”, send the “Modbus” configuration to the controller.

Reboot the controller in order to take into account the new configuration.

ha

' mmm

Transfer
Manager

Modbus configuration CS8C / CS9

File View Language

=-0m 1o

PO B0
O J=a Bi02
O cio

O

-

=, Recorder

[EREET] Emuiator - Controller! [s7.11]

= MDdhu;
Tolles.

-0
O VAL3 Appications
O Vo) VALS Templates

7

L «

=

Refresh ] [

Delete

Refresh

Delete

Backup

O Excluded filters éﬂ
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5.1 Example with a PLC/screen configured as a client

In this example, the client has 12 digital outputs, 10 digital inputs, 2 analog outputs, 4 analog inputs.

In order to prevent issues we will round up digital outputs and inputs to the next 16 multiple.

PLC / screen, client (master)

CS8C, server (slave)

Word Bit Output name Input name Address Bit | Word
1 DO _01 DI_01 000001 1
2 DO_02 DI_02 000002 2
3 DO_03 DI_03 000003 3
4 DO_04 DI_04 000004 4
5 DO_05 DI_05 000005 5
= 6 DO_06 DI_06 000006 6 -
a 7 DO_07 DI_07 000007 7 a
3 1 8 DO_08 DI_08 000008 8 1 £
I 9 DO_09 DI_09 000009 9 S
g’ 10 | DO_10 DI_10 000010 10 g
11 | DO_11 DI_11 000011 11
12 | DO_12 DI_12 000012 12
13 | DO_free 01 DI_free 01 000013 13
14 | DO_free 02 DI_free_02 000014 14
15 | DO_free 03 DI_free_03 000015 15
16 | DO_free 03 DI_free_04 000016 16
1 DI_01 DO _01 100017 17
2 DI_02 DO _02 100018 18
3 DI_03 DO _03 100019 19
4 DI_04 DO _04 100020 20
5 DI_05 DO_05 100021 21
- 6 DI_06 DO _06 100022 22 5
a 7 DI_07 DO_07 100023 23 a
£ 5 8 DI_08 DO _08 100024 24 > 3
s 9 [ DI 09 DO _09 100025 25 IS
-g’ 10 | DI _10 DO_10 100026 26 g’
11 | DI_free 01 DO_free_01 100027 27
12 | DI_free 02 DO_free_02 100028 28
13 | DI_free 03 DO_free_03 100029 29
14 | DI_free 04 DO _free_04 100030 30
15 | DI_free 05 DO_free_05 100031 31
16 | DI_free 06 DO_free_06 100032 32
PLC / screen, client (master) CS8C, server (slave)
Word Input name Output name Address Word
Analog 1 AO_01 Al_01 300001 1 Analog
output 2 AO_02 Al_02 300002 2 input
1 Al_01 AO 01 400003 3
Analog 2 Al_02 AO_02 400004 4 Analog
input 3 Al 03 AO 03 400005 5 output
4 Al_04 AO_04 400006 6

Start by adding 16 items that you configure as “bit” and “CS8 input (R/W)”. Name them properly; they will
correspond to client digital outputs (12 digital outputs and 4 free to reach 16).

14/42
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5 - Modbus server on CS8C

SrausLr

Add 16 items that you configure as “bit” and “CS8 output (R)”. Name them properly; they will correspond to
client digital inputs (10 digital inputs and 6 free to reach 16).

Add 2 items that you configure as “word” and “CS8 input (R/W)”. Name them properly; they will correspond to
client analog outputs (2 analog outputs).

Add 4 items that you configure as “word” and “CS8 output (R)”. Name them properly; they will correspond to

client analog inputs (4 analog inputs).

You should get below result.

[, Staubli Modbus 10 Config o= =]
0@ W oD &
Topic name  Modbus TCP port 502 Connection number 1 =

OOx
Name Type Address  Size Client Access

y [ BIT ~|o 1 CS8 Input (R/W) -
DI_02 BIT -1 1 C58 Input (R/W) -
DI_03 BIT -2 1 CS8 Input (RAW) -
DI_04 BIT -3 1 CS8 Input (RAW) -
DI_05 BIT -4 1 CS8 Input (R/W) -
DI_06 BIT -5 1 C58 Input (R/W) -
DI_07 BIT -6 1 CS8 Input (RAW) -
DI_08 BIT -7 1 CS8 Input (R/W) -
DI_08 BIT -8 1 CS8 Input (R/W) -
DI_10 BIT -9 1 C58 Input (R/W) -
DI_11 BIT ~|10 1 €S8 Input (RAW) -
DI_12 BIT -1 1 CS8 Input (R/W) -
Dl_free_01 BIT -1z 1 CS8 Input (R/W) -
Dl_free_02 BIT -3 1 C58 Input (R/W) -
DI_free_03 BIT v |14 1 €S8 Input (RAW) -
DI_free_04 BIT -|15 1 CS8 Input (R/W) -
D0_01 BIT - |16 1 C58 Output (R} -
D0_02 BIT -|17 1 C58 Output (R} -
D0_03 BIT ~|18 1 €S8 Output (R} -
D0_04 BIT -|13 1 CS8 Output (R} -
D0_05 BIT - |20 1 C58 Output (R} -
DO_06 BIT -2 1 £58 Output (R} -
DO_07 BIT v|22 1 €S8 Output (R} -
DO_8 BIT -2 1 CS8 Output (R} -
D0_09 BIT - |24 1 C58 Output (R} -
DO_10 BIT ~|25 1 £58 Output (R} -
DO _free_01 BIT v |26 1 €S8 Output (R} -
DO free_02 BIT -7 1 CS8 Output (R} -
DO _free_03 BIT -2 1 CS8 Output (R} -
DO free_04 BIT - |2 1 £58 Output (R} -
DO _free_05 BIT +|30 1 €S8 Output (R} -
DO _free_06 BIT -3 1 CS8 Output (R} -
ALDT WORD ~|o 1 CS8 Input (R/W) -
ALD2 WORD -1 1 €58 Input (W) -
AD_DT WORD v|2 1 €S8 Output (R} -
AD_02 WORD -3 1 CS8 Output (R} -
A0_03 WORD -4 1 CS8 Output (R} -
AD_D4 WORD -5 1 £58 Output (R} -

C\Users\ajaf\Documents\Staubli\ SRS\ Test\Conversion_Modbus\Centrollerl\usr\applicom\Medbusimedbus.aml

Save H and close =4

Modbus configuration CS8C / CS9
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You now have all your I10s available in SRS and you just have to link VAL3 variables with physical IOs.

P2 10 physiques-Controllerl 2 X
10 physiques Description Lien physique
b G e s R
EH]®  Modbus-Bit
f—j—lj(-- Entrées digitales
Hl4: D01 %10 ModbusSrv-0'Modbus-Bit\DI_01
H |4 DIoz %%l ModbusSrv-0'Modbus-Bit\DI_02
H|4: DIO3 %pl2 ModbusSrv-0YModbus-Bit\DI_03
HC|4: DI04 %%L3 ModbusSrv-0'Modbus-Bit\DI_04
HC|4: DIOS %al4 ModbusSrv-0YModbus-Bit\DI_05
Hl4: DI 3415 Modbussrv-0Yodbus-Bit\DI_06
Hl4: D07 %lE ModbusSrv-0\Modbus-Bit\DI_07
Hl4: DI_08 Sel7 ModbusSrv-0Modbus-Bit\DI_0&
H |4 DI %18 ModbusSrv-0\Modbus-Bit\DI_09
H |4 DI_10 %19 ModbusSrv-0YModbus-Bit\DI_10
H|4: DI_11 %110 ModbusSrv-0YModbus-Bit\DI_11
HC|4: DI_12 %el11 ModbusSrv-0'Modbus-Bit\DI_12
Hl4: DI_free_01 %I12 Modbussrv-0YModbus-Bit\DI_free_01
H 14 DI_free 02 %l13 ModbusSrv-0\Modbus-Bit\DI_free_02
H |4 DI_free_03 l14 ModbusSrv-0\Modbus-Bit\DI_free_03
L{"|4: DI_free_04 %115 ModbusSrv-0Modbus-Bit\DI_free_04
=HJ#p  Sorties digitales
Hp=» Do_01 %016 ModbusSrv-0{Modbus-Bit\DO_01
HEp=> DO_02 %017 ModbusSrv-0{Modbus-Bit\DO_02
HC=* DO_03 %018 ModbusSrv-0{Modbus-Bit\DO_03
H=>  DO_o4 %6019 Modbussrv-0{Modbus-Bit\DO_04
e DO_05 Q20 ModbusSrv-0YModbus-Bit\DO_05
T DO_06 %021 ModbusSrv-0Modbus-Bit\DO_06
H = DO_07 %22 ModbusSrv-0{Modbus-Bit\DO_07
H=» DO_08 %023 ModbusSrv-0{Modbus-Bit\DO_08
HE=> Do_09 %024 ModbusSrv-0{Modbus-Bit\DO_09
HE=* DO_10 %025 ModbusSrv-0{Modbus-Bit\DO_10
H =  DO_free_01 %026 ModbusSrv-0{Modbus-Bit\DO_free_01
Hl=*  DO_free_02 %027 Modbussrv-0{Modbus-Bit\DO_free_o2
e DO_free_03 Q28 ModbusSrv-0YModbus-Bit\DO_free_03
H =  DO_free_04 %29 ModbusSrv-0{Modbus-Bit\DO_free_04
H =  DO_free_05 %6030 ModbusSry-0{Modbus-Bit\DO_free_05
L=  DO_free_05 %031 ModbusSryv-0{Modbus-Bit\DO_free_0&
EHO|®F  Modbus-Word
4= Entrées analogiques
tgf AL_O1 SEIW0 ModbusSry-0YModbus-WordaI_01
& ALD2 Yol 1 ModbusSrv-0YModbus-Word'al_02
T3 Sorties analogiques
i AD_01 SN2 ModbusSrv-0{Modbus-Word\A0_01
i AQ 02 SROW3 ModbusSrv-0{Modbus-Word A0 _02
i AQ 03 SR04 ModbusSrv-0{Modbus-Word A0 _03
e AC 04 QWS ModbusSrv-0{Modbus-Word A0 _04
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5 - Modbus server on CS8C

5.2 Example with a WAGO/STAUBLI Modbus client (5109-8888)

That specific client has built-in:

- 2 bit output: a life bit and one unused

- 2 analog output: a version number and one unused

It is after those that, respectively, bit output then bit input and analog output then analog input appears.

We have 12 digital outputs, 10 digital inputs, 2 analog outputs, 4 analog inputs

WAGO (5109-8888), client (master)

CS8C, server (slave)

Bit Output name Input name Bit
1 LifeBit LifeBit 1
2 NullBit NullBit 2
3 DO 01 DI 01 3
4 DO 02 DI_02 4
= 5 DO _03 DI_03 5 -
=3 6 DO 04 DI_04 6 3
3 7 | DO 05 DI_05 7 —
T 8 | DO 06 DI_06 8 S
ng 9 | DO 07 DI 07 9 a
10 | DO 08 DI 08 10
11 | DO 09 DI 09 11
12 | DO 10 DI 10 12
13 | DO 11 DI 11 13
14 | DO 12 DI 12 14
1 | D01 DO 01 15
2 | DIO02 DO 02 16
= 3 | DI 03 DO 03 17 -
2 4 | DI04 DO 04 18 2
— 5 | DI 05 DO 05 19 3
S 6 | DI_06 DO_06 20 I
a5 7 | Dl o7 DO 07 21 Ig»
8 DI _08 DO 08 22
9 DI _09 DO 09 23
10 DI_10 DO 10 24
WAGO (5109-8888), client (master) CS8C, server (slave)
Word Input name Output name Word
1 mbVersion mbVersion 1
Analog 2 mbUnused mbUnused 2 Analog
output 3 AO 01 Al 01 3 input
4 AO 02 Al_02 4
1 Al 01 AO 01 5
Analog 2 Al_02 AO_02 6 Analog
input 3 Al 03 AO 03 7 output
4 Al 04 AO 04 8

Modbus configuration CS8C / CS9  © Staubli 2020 - TSS.000.016.04-A
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Start by adding 2 items that you configure as “bit” and “CS8 input (R/W)”. Name them respectively LifeBit and
NullBit, they correspond to 2 internal bit of WAGO 5109-8888.

Add 12 items that you configure as “bit” and “CS8 input (R/W)”. Name them properly; they will correspond to
WAGO 5109-8888 digital outputs.

Add 10 items that you configure as “bit” and “CS8 output (R)”. Name them properly; they will correspond to
WAGO 5109-8888 digital inputs.

Add 2 items that you configure as “word” and “CS8 input (R/W)”. Name them respectively mbVersion and
mbUnused.

Add 2 items that you configure as “word” and “CS8 input (R/W)”. Name them properly; they will correspond to
WAGO 5109-8888 analog outputs (2 analog outputs).

Add 4 items that you configure as “word” and “CS8 output (R)”. Name them properly; they will correspond to
WAGO 5109-8888 analog inputs (4 analog inputs).

You should get below result.

D@RIm| &

Topic name  Modbus TCP port 502 Connection number || =

DX
Name Type Address Size Client Access
LifeBt BIT ~Jo 1 £58 Input (R/AW) -
hulBit BIT ~|1 1 £58 Input (R/AW) v
DI_01 BIT -|2 1 £58 Input (R/W) -
Dl_02 BIT HE 1 £58 Input (R/W) -
DI_03 BIT -4 1 £58 Input (R/W) -
DI_04 BIT +|s 1 £58 Input (R/W) v
DI_05 BIT ~|e 1 £58 Input (R/W) -
DI_06 BIT -|7 1 £58 Input (R/W) -
DI_07 BIT ~|a 1 £58 Input (R/W) -
DI_oe BIT HE 1 CS8 Input (R/W) v
DI_08 BIT -|10 1 €58 Input (RAW) -
DI_10 BIT - |11 1 £58 Input (R/W) -
DI_t1 BIT -|12 1 €58 Input (/W) -
DI_12 BIT -|13 1 £58 Input (R/W) -
D0_01 BIT -|1a 1 £58 Output (R} -
D0_02 BIT - |15 1 £58 Output (R) -
D00_03 BIT ~| 16 1 58 Output (R) -
D0_04 BIT -|17 1 £58 Output (R) -
D0_05 BIT -|18 1 £58 Output (R} -
D0_06 BIT - |19 1 £58 Output (R) -
00_07 BIT ~|20 1 58 Output (R) -
D0_08 BIT -|21 1 £58 Output (R} -
D0_03 BIT -|22 1 £58 Output (R} -
DO_10 BIT BE 1 £58 Output (R) -
mbVersion WORD ~|o 1 £58 Input (R/W) v
mbUnused WORD ~|1 1 £58 Input (R/W) -
AID1 WORD ~|2 1 £58 Input (R/W) -
AID2 WORD ~|a 1 £58 Input (R/W) -
A0_01 WORD v|a 1 £58 Output (R) v
2002 WORD -|5 1 £58 Output (R} -
A0_03 WORD ~|e 1 £58 Output (R} -

3 WORD ~|7 1 (58 Cutput (R} -

[l €Users\ajafiDocuments\Staubl\SRS\Test\Canversion_Modbus\Cantrollerl\usrapplicomtmodbus\modbus xml |
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5 - Modbus server on CS8C

TAUBL/

You now have all your I0s available in SRS and you just have to link VAL3 variables with physical 10s.

P IO physiques-Controllerl = X [JESRTTE]

10 physiques

EHT®E  Modbus it
f-}qu-. Entrées digitales

H |4  LifeBit
H 4 Mulsit
Hl4: D101
Hl4: D102
Hl4: DIO3
Hl4: DI04
Hl4: DIOS
H|4: D106
Hl4: DIO7
H4: D108
H |4+ DIO9
H4: DI_10
Hl4: D111
L4 DI_12

EHl  Sorties digitales
==  Dbo_ot
H=*  DO_02
H=  Do_03
HE*  DO_04
H=»  Do_os
He  Do_oe
H=»  Do_o7
He  Do_ne
e Do_ng
L=  Do_t0
EH®F  Modbus-Word

H |4  mbversion
H4: mbUnused

H 4 ALD1

L4 ALD2

b Sorties analogiques
He  ac_o1
How»  ac_02
Hre»  ao_n3
L ac_04

Modbus configuration CS8C / CS9

Description

4= Entrées analogiques

el W0
%IW1
YelW2
%IW3

%QW4a
%QWS
%QWE
%QWT

© Staubli 2020 - TSS.000.016.04-A

Lien physique

) BEle S E R

ModbusSrv-0'Modbus-Bit\LifeBit
ModbusSrv-0'YWodbus-Bit\ullBit
ModbusSrv-0'Modbus-Bit\DI_01
ModbusSrv-0'Modbus-Bit\DI_02
ModbusSrv-0'Modbus-Bit\DI_03
ModbusSrv-0'Modbus-Bit\DI_04
ModbusSrv-0YModbus-Bit\DI_05
ModbusSrv-0'Wodbus-Bit\DI_06
ModbusSrv-0YWodbus-Bit\DI_07
ModbusSrv-0'Modbus-Bit\DI_08
ModbusSrv-0YWodbus-Bit\DI_09
ModbusSrv-0Modbus-Bit\DI_10
ModbusSrv-0YWodbus-Bit\DI_11
ModbusSrv-0'Modbus-Bit\DI_12

ModbusSrv-0'Modbus-Bit\DO_01
ModbusSrv-0YWodbus-Bit\DO_02
ModbusSrv-0'Modbus-Bit\DO_03
ModbusSrv-0Yodbus-EBit\DO_04
ModbusSrv-0'\Wodbus-Bit\DO_05
ModbusSrv-0'Modbus-Bit\DO_06
MaodbusSrv-0YModbus-Bit\DO_07
ModbusSrv-0'Modbus-Bit\DO_08
MadbusSrv-0'Wodbus-Bit\DO_09
ModbusSrv-0'Modbus-Bit\DO_10

MadbusSrv-0'Wodbus-Word\mbVersion
ModbusSrv-0'Modbus-WordmbUnused
ModbusSrv-0\Wodbus-Word\AI_01
ModbusSrv-0'Modbus-Word\AI_02

ModbusSrv-0'Modbus-Werd\AO_01
MadbusSrv-0'\Wodbus-Word\A0_02
ModbusSrv-0'Modbus-Werd\AD_03
ModbusSrv-0'Modbus-Word\AO_04
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Below, corresponding WAGO coupler configuration set to use automatic configuration.

Login: admin

Password: wago

20/42

e( <)@ nttp:/19216801 /webses O + &

H (& WAGO Ethernet Web-Based.., % ‘ ‘

=@ = ]
i v 8

Fichier Edition Affichage Favoris  Outil

—s Information
— TCP/IP

—e 10 config
—= Staubli

wAaco

~

Web-based Management

Stiubli configuration -

M0 WAGO Kontakttechmik

ﬁ? » 1? GmbH & Co. KG
; & Hansastr. 27
LY - y D-32423 Minden
o wazo.com |

This page is for the configuration of the communication settings
Changes will take effect immediately.
Settings
Staubli controller IP address 192 o |
Configuration byte 67
Modbus/TCP timeout [ms] 50
AUTO CUSTOM
Analog input address (WORD - R/W) 0 1
Analog output address (WORD - R) 4 1
Digital input address (BIT - R/W) 0 0
Digital ouput address (BIT - R) 14 \
Use custom configuration (0 = AUTO, 1= CUSTOM) | DI

© Staubli 2020 - TSS.000.016.04-A
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5 - Modbus server on CS8C TA.UBLI
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6 Modbus server on CS9

All is managed internally as word but stored as 2 bytes.
Holding registers follow status coils in a single table.
Input registers follow input coils in a single table.

That is why you must always have a multiple of 16 for coils to fill a word multiple.

Status coils Holding registers SYCON.Net
Server input Server input Registers Out
Client output Client output CS9 Input table
Input coils Input registers SYCON.Net
Server output Server output Registers In
Client input Client input CS9 output table

T T

Digital Analog

For data transmission, Modbus protocol specify that values must be encoded as big endian (Most Significant
Byte first then Last Significant Byte).

On CS9 this also apply on coils for their internal storage, thus you will have a swap between first 8 coils and last
8 coils:

Bit 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Caoll 9
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6 - Modbus server on CS9 T,Z].UBLI

In SRS, select the controller in the cell explorer, make a right click on it and select “Physical 10s”, “Add 10
board”, “Open Modbus/TCP — Client/Server — J207/3J208 — RE/OMB”

# {== Controller2 [s8.9-Cs9_BS1789]

Mz New Application Cirl+NA
Eg ‘Open Application Ctri+0
25 1mport vaL3 Applications

Upload All Applications

Select As Source To Compare  Ctrl+T, S

55 Transfer Manager Cirl+RT
®  Profile Editor Cirl+RP — RAS e |-;-JJ,-1-- _n,|
& | Remote Profie itr ik Hor Va3 Modeli Simulatio 59 My S3Tety General
Tle me eling imulation i eneral
T Remote Options o -
d % E =
= pengon. , O FE @ &&a
B thow Emulator CirleRS Import Refresh Properties Cell /O ShowID  Print  Prin dd  Add | Filters
i Linker Map Editor e - =

Restart Emulator CHri+RZ Print Ed
5= Remote Access Crl+RA
9= (55 Web session

—
I‘a«q Physical 10s Ciri+ WP I

2 Delete Del

Explore

Controller Configuration Cirl+RO
}' Properties F4

Select the beard ...
v Asi

b e CClink

v === EtherCAT

v o= EtherNet/IP

Open Modbus/TCP

Open Modbus/TCP - Client/Server - 1207)208 - RE/OMB

= Open Modbus/TCP - Client/Server - Fieldbus - CIFX RE/OMB
v iR Powerlink
»  &%F PROFIBUS
b SR PROFINET

Sercos I

v }Eﬁ Virtual Ios
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This open SYCON.net. Double click on J207/J208

WP SYCOM.net - 12071208 Open Modbus TCE NETX 51.AE OMB.op] SN
Ble View Dece Newok G Hep
=]
L]
nepsied < =] [neiDece =
(3 Project: 1206 Gpen Mods TCP_NET 1R T -
2| 2074208 RE/OMEBINETX 51 RE/OMB] <> | 23 AS-interface
# 21 Canopen
A |sacesm
12077208 [ OMBIHETX 51 RE(OHE] <> = | 4 2 oeaceiat
= 520 EtharcAT
& 2 Bherter®
-2 Open Modbus/TCR
423 POWERLIK
+ 21 PROFBUS DAVO
+ 21 RoFRUS DRV1
42 PROFINET 10
421 SRCOST
A5 Rk Vendar ), DTM Class ), Found /
Ao ntertace
‘ 01", Network View /
| @e < [Fest FAT7-20150923 - OMAOM . The st mdule descrption mil be usect -» Device: Hisches ECATGensl =
Bie < [Festo F7-20150923 - OMAOH.xl. The st s - s £CATGnSle
Qe  [Festo FZ7-20150923 - OMROM.xm]. The first mex hes ECATGEnSle.
3 @ "  [Festo F37-20150923 - OMROH.srl]. The frst mos hes ECATGEnSH.
g @ Could ot cad the DTME MEMe
Could ot oad the DTN SikFS
:@
B[ 1 5, SHCONnet ), metDevice
Ready A ]

Select “Configuration” branch, select “I/O Server’. Check “Map FC1 and FC3” if input and output are merged in

a single table (one for digital 10, one for analog 10).

Uncheck “DHCP”, enable and set “IP address” and “Netmask”. Here, you specify the server IP address.

Fill “Register Input” and “Register Output” size. Be careful as all detailed configuration you will do on next step

will be lost if you change thoses values.

“Apply”.

9 ke rensirsis Device ID: - s
BB yendor: Hischer GmbH Vendor 1D oo1le oT
Navigation area = Configuration
{3 Settings Interface =l
3 Driver
netX Drver By
Device Assignment Watchdog time: 1000
Firmuware Download
e _ Protocol mods: (10 Server -
i | Map FC1 and FC3
Bus
Provided seryer conndclions: [
Cliert connection watghdog time 1000 ms
Response timeot: 2000 ms
‘Send geknowledgemant timeout: 31000 ms =
Connect acknowledgdmert timeoy 31000 ms
Lot
1P address 192168 . 0 . 254 [V]Enable
MNetmask: 255 . 255 . 25 . 0 [F]Enabl|
Geteray; 0.0 .0 .0 [l
Exiras: [T/ Bootp. [CIDHeP
m—
# 1DOMBE: Full Duplex
Data
Begster fnput): 5 Regster Quipt) 5 4
—
[ Cant sy N e
<=

Select “Signal Configuration” branch to access word arrays, which has been built.

24/42

© Staubli 2020 - TSS.000.016.04-A

Modbus configuration CS8C CS9



6 - Modbus server on CS9

Srausur

- e e v S el

Right click on the array and select “Edit Signal”
You can now split / merge / rename items.

Press “Apply” after each change to do it.

ot IO Device: NETX 51 RE/OMB Device ID: - =
Vendor: Hilscher GmbH Vendor ID: Ox01te m
Settings
| [= . D”gw Slot Name Module Type
netX Driver Slot 0| 5 Registers In |5 Registers In
Slot 0] 5 Registers Out |5 Registers Out
Device
Firmware Download Name Type Offset
23 Configuration 5 Quil/ORDs |5 werd amay o |
Signal Configuration
e Jcane ][ moay |[ Hep |
<= |
Edit Signal...
Reset

Merge Signals..

¥ o oS I

e IODevice:  NETX 51RE/OMB Device ID: - e
oz Vendr: Hilscher GmbH Vendor ID: ox01le DT
Ter—— Stanal Configurtian
3 Settings

| & Daer St Name Module Type
netx Driver Slot 0] 5 Registers In |5 Registers In
5 A N Siot 0|5 Registers Out |5 Registers Out
evice Assignmen X
Firmware Download Name Edit Signel —
23 Configuration 5 Qutw/OF) |
Configuration Name: 5 OutWORDs
= Signal Configuration
Original Type: 5 word array
NewType: (bt >
Count:
[ Apply as Aray
o Jicana ][ oy |[ Heb |
<= H|

When finished, press “Ok” then “File”, “Save” and close SYCON.

Modbus configuration CS8C / CS9
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With “Transfer manager”, send the “J207/J208” configuration to the controller.

Reboot the controller in order to take into account the new configuration.

1
4]

Transfer
Manager

26/42

Fichier Affichage Langue 7

=i

«

b=

[ERSET] Emulateur - Controller2 [s8.9Cs9_BS178g]]
Applications VAL3
Enregistreur

0
O |= J2071208
==

Modéles VALS
-0 8" Profis

Actualiser ] [ Supprimer

Actualiser

‘Supprimer

Backup

O Filtres exclus _.: ||

© Staubli 2020 - TSS.000.016.04-A

Modbus configuration CS8C CS9



6 - Modbus server on CS9

6.1 Example with a PLC/screen configured as a client

In this example, the client has 12 digital outputs, 10 digital inputs, 2 analog outputs, 4 analog inputs.

In order to prevent issues we will round up digital outputs and inputs to the next 16 multiple.

CS9, server (slave)

PLC / screen, client (master)

Word Bit Output name Input name Address Bit | Word
1 DO 01 DI_01 000009 9
2 DO _02 DI_02 000010 10
3 DO_03 DI_03 000011 11
4 DO 04 DI_04 000012 12
5 DO_05 DI_05 000013 13
= 6 DO_06 DI_06 000014 14 -
=2 7 DO 07 DI_07 000015 15 a3
3 1 8 | DO 08 DI_08 000016 16 1 £
IS 9 | DO 09 DI_09 000001 1 £
2 10 | DO_10 DI_10 000002 2 a
11 DO 11 DI_11 000003 3
12 DO 12 DI 12 000004 4
13 DO free 01 DI_free 01 000005 5
14 | DO _free 02 DI_free 02 000006 6
15 | DO_free 03 DI_free 03 000007 7
16 | DO_free 04 DI_free_04 000008 8
Analog 2 AO 01 Al 01 300002 2 Analog
output 3 AO 02 Al 02 300003 3 input
PLC / screen, client (master) CS9, server (slave)
Word Bit Output name Input name Address Bit | Word
1 DI 01 DO_01 100009 9
2 DI_02 DO 02 100010 10
3 DI_03 DO_03 100011 11
4 DI_04 DO 04 100012 12
5 DI_05 DO_05 100013 13
- 6 DI_06 DO_06 100014 14 =
a 7 DI_07 DO 07 100015 15 =3
£ 1 8 | DI 08 DO _08 100016 16 1 3
S 9 | D09 DO 09 100001 1 T
a 10 | DI 10 DO_10 100002 2 2
11 | DI free 01 DO_free 01 100003 3
12 | DI_free 02 DO _free 02 100004 4
13 | DI_free 03 DO_free 03 100005 5
14 | DI free 04 DO_free_04 100006 6
15 | DI_free 05 DO _free 05 100007 7
16 | DI free 06 DO_free 06 100008 8
2 Al_01 AO 01 400002 2
Analog 3 Al_02 AO_02 400003 3 Analog
input 4 Al 03 AO 03 400004 4 output
5 Al_04 AO_04 400005 5
Modbus configuration CS8C / CS9  © Staubli 2020 - TSS.000.016.04-A 27142




Above exchange table shows that we need 5 register (input) and 3 register (output).

= 10 Device: NETX 51 RE/OMB Device ID: - =
Vendor: Hilscher GmbH Vendor ID: 0x011e DT
Navigation area = I Configuration
{23 Settings Interface =
3 Driver
Device Assignment Watchdog time: 1000 ms
Firmware Download
£ Configuration FrtEilmEts (Osever  +]
B Corfiguaion| D
Signal Configuration
o ¢ Map FC1and FC3 sl
Bus
Provided server connections: 4
Client connection watchdeg time: 1000 me
Response fimeout 2000 ms
Send gcknowledgement timeout 31000 ms 3
Connect acknowledgemert fimeoyt: 31000 ms
Close acknowledgement timeout 13000 ms
1P address: 192 168 . 0 . 254
Metmask: 255 . 255 . 255 . 0
Gateway: 0.0 .0 .0
Edras [ BoctP []DHeP
100MBt Full Duplex
Autoneg
Data
Regster (o)~ 5 Register (Quiput: 3
|
[ ok [ cancal [ ool |[ he ]
e {4 Save operation succeeded J)

s IODevice:  NETX 51REfOMB Device ID:
/o
Vendor: Hischer GbH Vendor ID: 0x011e T

Navigation area = I Signal Configuration

{3 Settings

&3 Drver Siat_Name Modue Type
- etX Driver Slot 0] 5 Registers In |5 Registers In
Device Assignment Name Tyee
Firmware Download 5 In\ORDs |5 word amray |o |
3¢ Siot 0] 3 Registers Out [3 Registers Out
Configuration

Confi

e

< )

In “Signal Configuration”, split “Registers In” and “Registers Out” as defined in the exchange table.
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6 - Modbus server on CS9

[ netDevice - Configuration J207J208 RE/OMBINETX 51 RE/OMB] <> [=[@] =
,_EE 10 Device: NETX 51 REfOMB Device ID: - k
Vvendor: Hilscher GmbH Vendor ID: 0x01le DT
Navigation area =] Signal Configuration
a ;tt e St Name Module Type
netX Driver Slot 0|5 Registers In |5 Registers In
Slot 0] 3 Registers Out |3 Registers Out]
Device
Firmware Download Name Type Offset
&c DI_03 bit 00
Configuration DLT0 bt o1
D11 Bt 02
guration] DI_12 bit 03
Dl_fres_01 bit 04
Dl_free_02 it 05
ree 03 it g
ree 04 T 7
1 it 0
2 t 1
03 it 2
DI 04 it 13
DI_05 bit 4
DI_06 Bt 15
DI_07 bit 16
DI_08 bit 17
A0 word z
A0 word 4
= i Save operation succeeded

¥ netDevice - Configuration 1207J208 RE/OMBINETX 51 RE/OMB] <>

=@ =

10 Device: NETX 51 REfOMB Device ID: -
Vendor Hilscher GmbH Vendor I0: Oxd1le DT
Navigation area =] Signal Configuration
3 Settings
23 e St Name Module Type
netx Driver Slot 05 Registers In |5 Registers In
Device Assignment Name Type Offeet
Firmware Download 0009 bit 00
&c 00_{0 bt 01
Configuration DO_free 01 it 0z
o 00_free_02 bit 03
fug 1302l Connigueztion: D0_free_03 bit 04
00_free_04 Bt 05
00_free_l5 it 05
0 _iree 06 it 7
0 it 0
0. it 1
0. t 2
0 it 3
00 05 it 14
00_06 bit 15
00_07 bit 16
00_08 it 17
AD_01 wor
AD 02 wor
AD_03 wor
A0_D4 wor
Slot 0[3 Registers Out [3 Registers Out]

= i Save operation succeeded

Modbus configuration CS8C / CS9  © Staubli 2020 - TSS.000.016.04-A

TAUBL/

29/42



You now have all your I0s available in SRS and you just have to link VAL3 variables with physical 10s.

2 10 physiques-Controllr2 X
10 physiques Description Lien physique
BHJF 32071208 REJOMB 1207/1208
ﬂ—]—lj‘-n Entrées digitales
ﬂ‘— %Yl DI_09 CCCESCD3-ABC 1-48DF-9290-64D69510C 130
—Df %ell DI_10 OEF46B70-1E45-429 1-9BE 1-16DFB9F4B8D0 1
H 4 Yl2 DI_11 43306890-3018-47EC-900D-052832CB0562
H 4 Yl3 DI_12 BC5B3FCE-4BF 7-4B00-3B4D-CF270FE430BE
H “Yol4 DI_free_01 DCF15D7A-3752-4838-BC29-E1CT52ADFTCA
ﬂ‘— %lS DI_free_02 CF2ADBEF-7AD4-4ESE-B4D 1-22BASDD4D7BE
—Df %elb DI_free_03 91EF4FFF-10E2-4832-ABF 1-76BD 58 50F 474
H 4 Yl? DI_free_04 3ASE439B-3F 2A4-45AF-339C-DEFG19CE7422
H 4 Yl8 DI_01 0654104C-2915-4E11-8B4E7-35B3D2EECE96
H 4 Y9 DI_02 F212DD5F-7948-474E-A2C9-3F70A60612D1
—Df Yl10 DI_03 135 1AB3C-AD62-40B6-340F-7E4A4201645D
H lll DI_04 9C0706DA-B257-4A9C-AED4-D 12BF 7183360
—Df Yl12 DI_05 BBEB231A-A2CF-4436-9098-8CC3674D4E3D
H 4 l13 DI_06 SE6E43500-A3A0-4484-BAE3-T2A6ATE12EE1
H 4 Yl14 DI_07 227FC600-8600-4076-B496-6A5F 3ES5BD 32
L e l15 DI_08 B845CH4EE-5847-4E16-83 1C-4B83A9B53539
=H e Sorties digitales
ADI-F Q0 Do_09 4A310D3A-62C0-4AB8-3B30-894ESB 1D2BTA
T %1 DO_10 62ABB 1F4-FD17-4354-A645-C26 2A5CEGC 54
T Q2 DO_free_01 F27CC686-6285-4678-BF73-50D 128FF304E
v %Q3 DO_free_02 TE1DCBE4-1ETD-4660-A071-9378E34BE1CE
T Q4 DO_free_03 BASF2C72-ED 1B-4EE7-B964-48 159BAF 3877
ADI-F %Q5 DO_free_04 BC4MDC7-0C5F-41FD-B856-991C0DICTFIF
—Dl* 06 DO_free_05 ASE7B443-EAFA-4CCF-AFBE-BE 7B 53FESDCC
v WQ7 DO_free_06 AADS4247-8638-4 1F-BGF 7-D4ESJAFSFBAE
v %3 DO_01 11DDBSFD-1401-450A-3FA4-29040348CC30
v Q9 DOo_02 1C1238E2-D266-47A 1-9978-269 59FE 36628
ADI-F Y10 DO_03 DA10CDSF-DE57-4A61-ABSF-4C98CC142F 7D
—Dl* %11 DO_04 2ADTE019-8E61-4FE1-B2A2-C41553A41098
v Q12 DO_05 8904457 7-7T2BE-4A36-A 13A-20067AABB3E2
T %Q13 DO_06 OE061E2F-ASA 1-4C6F-94356-36B3FE1F6326
v Q14 Do_07 EOF8ACF3-B3F 3-4FFB-A35D-37FACSFEDZ0S
—Dlnl Y%Q15 Do_08 8F025DBB-EEBE-4379-87F 2-D6FE45563786
EH Entrées analogiques
tg" YIW 15 AI_01 4AB17609-FBCo-43AF-A230-4632D083535E
L YIW32 AI_02 2E1EF23A-0B39-43 1F-8838D-DAB21406D5C0
=H ™ Sorties analogigues
(L QW15 AD_01 ATE4ASE4-84F4-4572-9298-345A1315AC48
Lo YQW32 AOD_02 FD67CCAB-33D5-458A-88DC-28C2CDCEI6DE
i QW4 AD_03 25EBS3A3-28D0-4B7B-990A-123E 3F9ESIFT
L3 QW54 AD_D4 AFD6BBAS-250E-4AD8-B211-89656 1619DF2
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6 - Modbus server on CS9

6.2 Example with a WAGO/STAUBLI Modbus client (5109-8888)

That specific client has built-in:

- 2 bit output: a life bit and one unused

- 2 analog output: a version number and one unused
We have 12 digital outputs, 10 digital inputs, 2 analog outputs, 4 analog inputs

WAGO (5109-8888), client (master)

CS9, server (slave)

Word Bit Output name Input name Bit | Word
1 LifeBit LifeBit 9
2 NullBit NullBit 10
3 DO 01 DI_01 11
4 DO 02 DI_02 12
5 DO 03 DI_03 13
= 6 DO _04 DI_04 14 -
g 7 DO 05 DI_05 15 3
3 1 8 | DO 06 DI_06 16 1 £
T 9 | DO 07 DI 07 1 S
ng 10 | DO 08 DI_08 2 a8
11 | DO _09 DI_09 3
12 | DO _10 DI_10 4
13 | DO 11 DI_11 5
14 | DO 12 DI_12 6
15 | DO free 01 DI free 01 7
16 | DO free 02 DI free 02 8
Analog 2 mbVersion mbVersion 2 Analog
output 3 mbUnused mbUnused 3 input
4 AO 01 Al_01 4
5 AO 02 Al_02 5
WAGO (5109-8888), client (master) CS9, server (slave)
Word Bit Output name Input name Bit | Word
1 DI 01 DO 01 9
2 DI 02 DO 02 10
3 DI_03 DO _03 11
4 DI 04 DO 04 12
5 DI_05 DO _05 13
- 6 DI_06 DO _06 14 =
2 7 | DI O7 DO 07 15 a
- . 8 | DI 08 DO 08 16 1 3
S 9 |DI_09 DO 09 1 T
a 10 [ DI 10 DO_10 2 2
11 | DI free 01 DO free 01 3
12 | DI free 02 DO _free 02 4
13 | DI free 03 DO _free 03 5
14 | DI free 04 DO free 04 6
15 | DI free 05 DO free 05 7
16 | DI free 06 DO _free 06 8
2 Al 01 AO 01 2
Analog 3 Al_02 AO_02 3 Analog
input 4 Al_03 AO 03 4 output
5 Al 04 AO _04 5
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Below a sample SRS configuration for such client with 12 digital inputs, 8 digital outputs, 2 analog inputs and 4

analog outputs.

32/42

B netDevice - Configuration J207)208 RE/OMB[NETX 51 RE/OME] <> [=E] = |
fBbe [ODeves:  NETXS1RE/OMB Device ID: - =
Vendor: Hilscher GmbH Vendor ID: ox01le DT
Navigation area B Signal Configuration
e St tame Wosul Type
netX Driver Slot 0| 5 Registers In 5 Registers In
Device Assignment Name Type Offset
Firmware Download CS3 output_Bit 0 bit 0.0
3 Configuration 539 output_Bit_1 bit 01
Configuration 539 output_Bit 2 bit 02
- - C59 output_Bit 3 bit 03
g 5m3! Configuration| €55 output_Bit_4 bit 04
€S9 oulput_Bit_5 bit 05
C59 output_Bit_6 bit 06
59 output_Bit_7 bit 7
€S9 oulput_Bit_8 bit 1.0
CS9 output_Bit 9 bit 11
€S9 output_Bit_10 bit 12
539 output_Bit_T1 bit 13
59 output_Bit_12 bit 14
59 output_Bil_13 bit 15
€S9 output_Bit_14 bit 16
C59 output_Bit_15 bit 17
CS9 output_Word_1 wiord 2
C59 output_\Word_2 viord 7
C59 output_Word_3 viord 3
€59 auiput_Word_& wiord 8
Slot D] 3 Registers Out |3 Registers Out
Name Type Offset
CS9 input_Bit_0 it 0.0
CS9input_Bit_1 bit 0.1
CS9input_ bit 02
CS9inpul_ bit 03
CS9input_ bit 04
CS9input_ bit 05
CS9input_ bit 06
CS9input_Bit_7 bit 7
CS9input_Bit_8 bit 10
CS9 input_Eit_3 bit 1
C59input_Bit_10 bit 12
CS9input_ bit 13
CS9inpul_ bit 14
CS9input_ bit 15
CS9 input_| bit 16
CS9input_Bit_15 bit 17
C59input_\Word_1 viord 2
CS9input_\word_2 viord 4
<= {4 Save operation succeeded
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6 - Modbus server on CS9 STA.UBLI

Below, corresponding WAGO coupler configuration where analog input and output must be shifted by the
amount of word used for the bits and thus use a custom configuration.

Login: admin

Password: wago

e &8

| @ hitp://192.168.01 /webser O ~ € || & WAGO Ethernet Web-Based...
Fichier Edition Affichage Favoris Outils 7

WAEU® Web-based Management Eap e

~ ~
Stiubli configuration

—e Information
. TCPIIP This page is for the configuration of the communication settings.
Changes will take effect immediately.

—e 10 config

| Settings
Staubli controller IP address 192 o]
Configuration byte 57
Modbus/TCP timeout [ms] 50 [ —

AUTO JcusTom l
Analog input address (WORD - R/W) 0 1
Analog output address (WORD - R} 4 1
Digital input address (BIT - R/W) 0 0
Digital ouput address (BIT - R) 14 0
Use custom configuration (0 = AUTO, 1 = CUSTOM) 1
v v
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7 - Modbus client on CS9

TAUBL/

7 Modbus client on CS9

Internally, all is managed as word but stored in 2 bytes.

For data transmission, Modbus protocol specify that values must be encoded as big endian (Most Significant
Byte first then Last Significant Byte).

On CS9 this also apply on coils for their internal storage, thus you will have a swap between first 8 coils and last
8 coils:

Bit 1 2 3 4 5 6 7 8 12 13 | 14 | 15

©
=
o
=
=

[(o}[e]

Call

10 11 12 13 14 15 16 1 2 3 4 5 6 7 8

If you use “Data swap”, coils (digital IOs) will be back in order but the 2 bytes used of registers (analog IOs) will
be swapped also and thus may give erroneous value.

In SRS, select the controller in the cell explorer, make a right click on it and select “Physical 10s”, “Add 10
board”, “Open Modbus/TCP — Client/Server — J207/3J208 — RE/OMB”

4 = Controller? [s89-Cs8 BS1789

M New Appicaton N A
¥ Onen Aopication -0

M 1mport VALS Aopiications

I
- AR = Physicai
Select A5 Source To Compare Crl+T, 5
s Home VA3  Moseing  Smuation €S9 Safety | Gener
e
o. = =
crisRp ]E( E 0o =
) © 2 &

Import Refresh Properties Cell VO ShowlO | Print P A Add | Fifers

Linker  Map Editor -

ert
8

= snow Emulator C+RS
Restart Emulatar Cr+RZ
5= Remote Acces: Cirl+RA
[
¥R, Physical I0s Cirl+W,p
Delete Del
Explore
Centroller Configuration  Ciri+R0
& Progeriies 2
Select the board ..
v Asi
» @ CClink
s EtherCAT
o EtherNet/IP

PR cp

73 Open Modbus/TCP - Client/Server - J207J208 - RE/OMBI

B Open Modbus/TCP - Client/Server - Fieldbus - CIFX RE/OMB
v R Powerlink
» &= PROFIBUS
b &E PROFINET

=% Sercos I

WEEI Virtual Ios
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This open SYCON.net. Double click on J207/J208

P SYCOM.net - 2071208 Open Mol TCP_NETX 51 FE_OMBcp) @ 8]
File View Devce Network  Eatias  Help
=}
=]
@
]2 = =,
netProject o =| [neDevice =
13 Project: 12071208_Dpen_Modbus_TCP_NETX_51_R ¥
== 12071208 RE/OMBINETX 51 RE/OMEI< ] §-C3 ASdntartace
+ 51 Catopen
A |sacesm
1207124 RE/OMBIHETX 51 RE/OME]<> = | & 23 DeaceNet
= + S st
- # 1 EtherNet®
4 £ Open Modbus/ TCP
-0 POWERLINK
21 PROFRUS DPYO
+ 21 PROBUS DPY 1
-] PROFINET 10
-0 SERCOST
41 Y, Peldius { Vendor ), DT Class ), Found
e mteriace
" v [ Network View
= @he IEAAD] and module ind [Festa FRT7-20150923 - OMROMx, The first module description il be wsedt -> Device: Mischer ECATGenSls ~
Qe IEAAD] and module i [Festa OMROMm, > Davice: Wischer ECATGenSl.
Qe M0D) snd mdule o Fedto QMAOHA, > Device Hischs ECATGnSle
3 @me H0D) snd module od Festo OMAONA, > Derike Hischs ECATG Sl

§ @ ottt DT Wb oD
Fl @ Could not Ioad the DI SickF SCommDtm2 ModOtm M
o

4T3 11 SVEONRe ), metDevice

Amirtrator

Select “Configuration” branch, select “Client”.

Uncheck “DHCP”, enable and set “IP address” and
“Applyﬂ.

“Netmask”. Here, you specify the client address.

D 10 Device: NETX 51 RE/OMB Device ID: - =
Vendor Hilscher GmbH Vendor ID: 0x01te DT
(emgmonaes = T
{23 Settings Interface =
43 Driver
Device Assignment Watchdog time: 1000 ms
Firmware Download
Bq Priocel e |
Mon
Command Table Mep FCTand FC3
Bus
Provided server connections: 4
Client connection watchdeg time: 1000 me
Response fimeout 2000 ms
Send acknowledgement timeou: 31000 ms 3
Connect acknowledgemert fimeoyt: 3000 ms
13000
—
1P addrass: 192 . 168 . 000 . 001 | []Enable
Netmask: 255 . 255 . 255 . 0 [J]Enable
Gateway: 0.0 .0 . 0 | [JEabe
Edras [ BoctP []DHeP
T00NGH Full Duplex
Autoneg
Data
Regiter (rput): (2880 Register (Qutput): \REED
[(Pi | s
[ .
e J)
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7 - Modbus client on CS9 STA.UBLI

Select “Command table” branch.
Add as many device as needed

For each device, you specify the server IP address in “Device Address”, Select the proper “Function code”,
specify the start “Address” and the “Number of Register”.

¥ o e RmE s I e

=z [ODevies:  NETXSiRE[OMB Device ID: - =
Vendor: Hischer GmbH Vendor ID: o011 BT

(v = Command Table

3 Settings

Driver -
- netX Driver Bz o tms
Device Assignment Command Table
Firmware Download Unit Indenier Address jumber of Regt ja-Port Memory Ad.._| Trigger [ Cycle Tme
‘3 Configuration 152 168.0. rce Multiple Cois(FC15} 0 12 Cyclically
gusat 0ReaT Tt Cyelically
- 152.168.0.254 0 Preset Muliple Register{FC16) 0 2| Cyclcally
e 192.168.0.254 0 Read Input Registers(FC4) 2 4 Cyclicaly

=
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Select “Signal configuration” branch.

Split “Bytes Out”, “Words Out”, “Bytes In”, “Words In” as defined in the exchange table.

o= % ]

Configuration
Command Table

B Signal Configuration|

I netDevice - Configuration J207J208 RE/OMBINETX 51 RE/OMB] <>
r—j 10 Device: NETX 51 RE/OMB Device ID: - N
SR vendor: Hilscher GmbH Vendar ID: o011 BT
Navigation arez = I Signal Configuration
3 Settings
P Dﬂgw Slot Name Module Type
netx Driver Addr 192.168.0.254/ Coil 0| 2 Bytes Out | 2 Bytes Out
Device Assignment Name Type
Firmware Download 20utBytes |2 byte amay |0
‘3 Configuration Addr 192.168.0.254 / Register 0] 2 Words Out [2Words Out
|2Bstesn
|4 Words In

Addr 192.168.0.254/ Coil 14__|2Bytes In

Addr 192.168.0.254 / Register 2| 4 Words In

Apply Help

<

When finished, press “Ok” then “File”, “Save” and close SYCON.

With “Transfer manager”, send the “J207/J208” configuration to the controller.

Reboot the controller in order to take into account the new configuration.

a1
> =

Transfer
Manager

38/42

Fichier Affichage Langue 7

|

b

«

[EREE"T] Emulateur - Controller? [s8.9Cs9_BS1789]]

O ¥y Applications VAL3
(5%, Enregistreur

0
40 = J2075208

[, Modéles VALS
& Frofis

Actualiser ] [ Supprimer

Actuzliser ‘Supprimer Backup

O Filtres exclus _.: ||
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7 - Modbus client on CS9

7.1 Example with a CS9 configured as a client connected to a CS8C as server

We have:

12 digital outputs, FC15, start at address 0, quantity 12
10 digital inputs, FC2, start at address 12 (the 12 digital outputs), quantity 10
2 analog outputs, FC16, start at address 0, quantity 2

4 analog inputs, FC4, start at address 2 (the 2 analog outputs), quantity 4

CS9 client (master) CS8C, server (slave)
Word Bit Output name Input name Bit | Word
1 | DO 01 DI 01 9
2 | DO 02 DI 02 10
3 | DO 03 DI 03 11
4 | DO 04 DI 04 12
5 | DO 05 DI 05 13
- 6 | DO 06 DI 06 14 =
= 7 | DO 07 DI 07 15 2
3 1 8 | DO 08 DI_08 16 1 £
IS 9 [ DO _09 DI_09 1 £
2 10 [ DO_10 DI_10 2 a
11 DO 11 DI 11 3
12 DO 12 DI 12 4
13 | DO free 01 DI free 01 5
14 | DO free 02 DI free 02 6
15 | DO free 03 DI free 03 7
16 | DO free 04 DI free 04 8
1 DI 01 DO 01 9
2 DI 02 DO 02 10
3 DI_03 DO 03 11
4 DI 04 DO 04 12
5 DI_05 DO _05 13
- 6 |DI_06 DO_06 14 -
2 7 |Dlo7 DO 07 15 =
— 1 8 | DI 08 DO 08 16 1 3
I 9 [ DI 09 DO _09 1 Kol
a 10 [ DI 10 DO_10 2 2
11 | DI free 01 DO _free 01 3
12 | DI free 02 DO _free 02 4
13 | DI free 03 DO _free 03 5
14 | DI free 04 DO free 04 6
15 | DI free 05 DO _free 05 7
16 | DI free 06 DO _free 06 8
Analog 2 AO 01 Al_01 2 Analog
output 3 AO 02 Al 02 3 input
2 Al 01 AO 01 2
Analog 3 Al_02 AO_02 3 Analog
input 4 Al 03 AO 03 4 output
5 Al _04 AO 04 5
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[ netDevice - Configuration 1207)208 RE/OMB[NETX 51 RE/OMB] <> [o[E] = ]
10 Device: NETX 51 RE/OMB Device ID: - =
Vendor: Hilscher GmbH Vendor ID: 0x01le DT
Navigation area = Signal Configuration
Settings
= a D”gw Slot Name Module Type
et Diiver Addr 192.168.0.254/ Cail 0| 2Bytes Out |2 Bytes Out
Device Assignment Name Type Offset
Firmware Download DO_01 bit 00
‘33 Configuration D0 02 bit 01
c 00_03 bit 02
D0_04 bit 03
Command Table T T o
- 00 05 bit 05
DO_07 bit 0§
0 it 7
0 it []
0_ it 1
0_: it 7
0_ it 3
DO_ree_01 bit 3
DO_free_02 bit 15
DO_free_03 bit 16
DO_free_04 bit 7
Addr 192 168.0.254 / Register 0] 2 Words Out [2Words Out
Addr 192.168.0254/ Coil 12__|2Bytes In |28ytesin
Addr 192.168.0.254 / Register 2| 4 Words In |4 words In
Apply Hep
<=
P netDevice - Configuration J207J208 RE/OMB[NETX 51 RE/OMB] <> [=[=] =
IODevice:  NETX 51RE/OME Device ID: = =
Vendor: Hilscher GmbH Vendor ID: 0x011e DT
Navigation ares B Signal Configuration
Settings
3 P D”gw Slot Name Module Type
et Driver Addr 192.168.0.254 / Coil 0|2 Bytes Out | 2 Bytes Out
‘Addr 192 168.0.25% / Register 0] 2 Words Out |2 Wiords Out
Device
Firmware Download Name Type Offset
{33 Configuration A0 01 | word |2 |
R AD_02 [word 12
Command Table Addr 1921680354/ Cal 12_[2Bytes In [Z6tesin
[®Y Signal Configuration Addr 192.168.0.254 / Register 2 4 Words In |4 Words In
Apply Help
=
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7 - Modbus client on CS9 TA.UBLI

R netDevice - Configuration 1207)208 RE/OMB[NETX 51 RE/OMB] <> [o[E] = ]
-_EE 10 Device: NETX 51 RE/OMB Device ID: -
Vendor: Hilscher GmbH Vendor ID: 0x011e DT
Navigation area = Signal Configuration
Settings
= & D”gw Slot Name Module Type
et Diiver Addr 192.168.0.254/ Cail 0| 2Bytes Out |2 Bytes Out
Addr 192.168.0.254 / Register 0] 2 Werds Out |2 lords Out
Device Addr192.168.0.254/ Coil 12_|2Bytes In [2EytesTn
Firmware Download
‘33 Configuration ey Trpe Ofioch
c D01 bit 00
Command Table bz i i
= Signal C [N b 03
D05 bit 04
g i 5
7 it 3
B it 7
5 it []
10 it 1
Di_free_01 bit 12
Di_free_02 bit 13
Di_free_03 bit 14
Di_free_04 bit 15
Di_free_05 bit i
Di_free_06 bit 17
Addr 192.168.0.254 / Register 2] 4 Words In [4 words In
Hep
ax
P netDevice - Configuration J207J208 RE/OMB[NETX 51 RE/OMB] <> [S[E[ =]
IODevice:  NETX 51RE/OME Device ID: - o
Vendor: Hilscher GmbH Vendor ID: 0x011e DT
Navigation ares B Signal Configuration
Settings
3 P D”gw Slot Name Module Type
et Driver Addr192.168.0.354/ Cail 0| 2 Bytes Out 2 Bytes Out
Addr 192 168.0.254 / Register 0] 2 Words Out 7 Words Out
Device Addr 192 168.0.254/ Coil 12| 2 Bytes In 2Bytes In
Firmware Download Addr 192 168.0.254 | Register 2| 4 Words In 4 Words In
24 Configuration
o Name Type Offset
Configuration P i 5
Command Table I o T
PliE] viord 5
A4 word 8
Apply Hep
=
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8 Appendix
8.1 Modbus function code

Extract from Modbus specification (http://www.modbus.org/specs.php)

Function code

Data type Mode Function name (FC)
Digital input (read only) Read Discrete Inputs 2
) Read Coils 1
Blt . - . . . -
Digital output (read / write) Write Single Coil 5
Write Multiple Coils 15
Analog input (read only) Read Input Registers 4
_ Read Holding Registers 3
Word (16 bits) _ - _
Analog output (read / write) Write Single Register 6
Write Multiple registers 16
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