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The information contained in this document has beéewveloped solely for the purpose of
providing general guidance to Cognex customers wded to configure communications
between an In-Sight® sensor and a SIMATIC S7-30C Ria Modbus protocol and data
contained in this document serves informationappses only.

The information in this document is proprietarydognex. No part of this document may be
reproduced or transmitted in any form or by any mse&lectronic or mechanical, including
photocopying, without the written permission of @egy.

Information in this document does not represertramitment on the part of Cognex and in
especially is not intending to be binding upon Gogto any particular course of business.
Cognex assumes no responsibility for errors or simis in this document. Cognex does not
make any express or implied representation or waytas to the accuracy or completeness of
the information for a particular purpose. Cognealishave no liability for damages of any
kind including without limitation direct, speciahdirect, or consequential damages that may
result from the use of this document.
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|. System properties

This section shows the software, firmware versiohthe equipments and the hardware elements tha we
used for creating this document.

* Operating Systems
- Windows XP Service Pack 3

* In-Sight Environment
- In-Sight Explorer version 4.5.0 (build 474)
- Camera type: In-Sight Micro 1400-10
- Camera Firmware version: 4.5.0 (build 233

» Siemens S7 Environment
- STEP 7 version 5.4 + Service Pack 5
- CPU type: 315-2 PN/DP
- S7-OpenModbus/TCP license for PN-CPU V2.X
- Modbus TCP Wizard V 1.1.1.1
(that can be downloaded framtp://support.automation.siemens.com/WW/view/eBBEH64
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[I. Enabling Modbus Communication on an In-Sight Vision System

Before Modbus a communication can be establishdld avi In-Sight vision system, the vision system intgs
configured to enable Modbus, using the Networkiggstof the In-Sight vision system.

1. Open In-Sight Explorer and connect to an In-Sighion system.

2. From the Sensor menu, open the Network Settindsglia

3. Inthe Protocol Services section of the dialoggseModbus protocol and press OK.

InSight - Network Settings

Host Mame: {InSight |

[]Use DHCP Sarver

1P Address: | 192.168. 0 . 1 |
Subnet Mask: |.»__':E_.:.E§-..2:EE_" |
Ocfauk Gateway: [ 152.168. 0 254
DNS Server: | 192.162. 0 . 50

Domain Mame:

DHCP Timeout: ! :
Telnat
Telnet Port 2315 i

Protocol Services
Maodbus TCP Server Enable

Max Connections:

|dle: Timeout: 120 |

Realdime Ethemet Protocols
() Etherhet/|P

() PROFINET
(3 SLMP/MC Protocel Scanner Etting
(& None

Etheret/IP 170 Watchdog Timeout Action

[ QK ] [ Cancel

J

4. Restart the In-Sight vision system, and the Modimrgice will be enabled upon completion of the

power cycle.
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lll. Creating the HW configuration and parameter the connection in the PLC

1. Open a new project in the SIMATIC Manager and inaarew station for your CPU.

K SIMATIC Manager - [PN for, documantation, -- C:\Program Files\Siemens\Step s 7proj\PN_for_d]
% File Edit Insert PLC ‘Wiew Options Window Help
[l @ | 8% @ B | Bp e it ES | < Mo Filker » || %

ZEPM for dacumantation Object name Symbolic name Type |

& MPIT) M

Inserk Mew Object SIMATIC 400 Skation
PLZ SIMATIC 300 Skation

SIMATIC H Skation
SIMATIC PC Skatian
Other Station
SIMATIC 55

PGP

Rename Fe
Chbject Properties,.,  Alk+Return

MPI

PROFIELS
Industrial Ethernet
PTP

57 Program
M7 Program

2. Select the inserted SIMATIC station and doublekctw the Hardware object on the right side to agunfe
the hardware settings.

& SIMATIC Manager - [PN for, documantation -- C:\Progra
% File Edit Insert PLC ‘Wiew Options Window Help

D & | 27 2 25| % - EE
- % PM for documantation Object narme Surnboli
SIkATIC 300 Harn:ll.-'-.'are
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3. Add a new rail to your hardware configuration asveh on the image below.

ol x|
Find | vt i

JiE

Erofile: | Standard

+ ﬁ[ FROFIBUS DP

L PROFIBUS-PA
+ B PROFIMET IO
- SIMATIC 300
+-] C7
+-((7] CP-300
+-((] CPU-300
+- (L1 FM-300
+- [ Gateway
<[ IM-300
+-[Z M7-EXTENSION
+- (] P5-300
-] RACK-300
=
<[ 5M-300
+-[F SIMATIC 400
+ SIMATIC PC B ased Contral 3004400
+ - SIMATIC PC Station

4. Drag and drop the correct CPU type to the rail amdhe Parameters tab configure the IP settings ¢hek
on the New button.

Properties - Ethernet interface PN-10 (ROSS2.2)

General  Parameters l

If a subnet iz zelected,
the next available addreszes are suggested.

IP address: 19216801 Gateway
* [ not use router
Subnet magk: |255.255.255.EI
" Use router
Addreszs: |
Subnet:
--- ot networked - Hew... |

Delete |

ak. Cancel | Help |
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5. After you have finished configuring your Hardwareriguration Save and Compile your config, then
download it to the PLC. Now you can close the HanConfiguration window.

6. In SIMATIC Manager insert the following elements.

e OBl - This element will handle the cyclic data exupe via the Modbus system.

« OB100 - This organization block will do the initedtion of the Modbus communication.

» FB63-FB66 — These blocks handles the TCP commuaicathese FBs can be found in Standard
Library/Communication Blocks. (FB63-TSEND; FB64-TRCFB65-TCON; FB66-TDISCON) For
more data on the FBs please visit the SIMATIC help.

 FB102-FB105 — FB102 will be called during the conmication. FB103-FB105 is called by FB102.
These FBs can be found in Modbus_PN_CPU/PN CPUL@EBAODBUSPN; FB103-TCP_COMM;
FB104-MOD_CLI; FB105-MOD_SERYV)

- DB2, DB3 — Parameter data blocks. These DBs cafoulored in Modbus_ PN_CPU/PN CPU. (DB2-
MODBUS_PARAM; DB3-License DB)

 FC10 - This FB will be called as well by the FB1U&is FC can be found in Standard Library/IEC
Function Blocks. (FC10-EQ_STRING)

To insert the FB63-FB66 do the following. In SIMATIManager open the menu File/Open, go to the
Libraries tab and double click Standard Librariés. to Communication Blocks as listed above and copy
the FBs. Change to your project view and insericthiged elements. To insert all other elementsselemse
the same technique.

Open Project @

Izer projects  Libraries l Sample pru:uiects] Multipru:uieu:ts]

Mame | Starage path

.« Modbus_PH_CPL C:%Program FileshSiemenshStepd S FLIB S,
@ Redundant [0 CGP %40 C:\Program FileshSiemenshStep?S5 Flibshre:
@ Redundant [0 CGPYE0  C:\Program FileshSiemenshStep?5 Flibshre:
@ Redundant [0 MGP %30 C:\Program FileshSiemenstStep? S Flibshre:
@ SIMATIC_MNET_CF C:AProgram FilezhSiemenzhStep @S 7libshzin

- Standard Library C:4%Program FileshSiemensiStepS Flibshate
@ stdlibs [W2] C:%Program FileshSiemens\StepdhS 7libshate
< >
Selected
|lzer projects:
Libraries: g

Sample projects:

bultiprojects: Browsze... |

Cancel | Help |

Note: To be able to insert the FB102-FB105 function kéogou have to install the S7-OpenModbus/TCP
license for PN-CPU V2.X package that can be botrgiht Siemens.
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As a result you should see something similar.

% File Edit Insert PLC Wiew Options ‘Window Help - 8 x
= g? ﬁ =] % By Te- imt = | < Mo Filter » I
- % OnBoard Modbus_server Object name Symbolic name Created in languac

- SIMATIC 300 59 Spstem data
= CPU315-2PN/OP |5 o
=1zl 57 Programll) 13 gg10p COMPLETE RESTART FED
[ Sources &3FRE3 TSEND STL
Blocks &3 FEE4 TRCY STL
&3 FBES TCOM STL
&3 FBER TDISCOM STL
& FB10Z MODBLUSPM SCL
&3 FB103 TCP_COMM SCL
& FB104 bMOD_CLI SCL
&3 FB105 MOD_SERY SCL
&2 FC10 EQ_STRNG 5TL
i3 DBZ MODBUS_FPARAM DB
ik DBE3 Licenze DB B]
< | &
Press F1 to get Help. TCP/IP -= Intel(R) G256 7LI

7. For configuring the Modbus communication we wileudodbus TCP Wizard that is supplied by Siemens.
In chapter | you can find the download link of thezard. After you have installed it, you can opeoni
Start/SIMATIC/Modbus TCP Wizard. On the second pagewse for your project and the block folder
where you've inserted the above listed elemenégs) thick on Next.

Modbus TCP Wizard [:IE[E

'4 ot STER project-and block folder.

STEP 7 project: iE:"-.F"ru:ugram Filez\SiemenshStep?ss7profOnBoar_1 | E]

Block folder. | OnBoard Modbus_server\SIMATIC 300VCPU 315-2 PN/DPYST Progra | [ . |

P Adress of tation found

(192 168.0.1 -» integrated: 1

Click "MHext'" to skip upload

[ £ Presvious ][ MHest » Firnzh
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8. Select the Change radio button on the bottom ofiheow and click on the Upload button. Click on @k
the new window and select the connection listeah ttlick on Next.

Modbus TCP Wizard A=
1D [16H#...) DEADT Connection type Connection name Rermate |F
Madbuz TCF unzpectied [

< - | F:

O eow © hrge O O
[ £ Previous ][ Mewt » J Firzh

9. Make sure that the checkbox called SIMATIC S7 adsa Server is unchecked, connect at startup and
single write should be checked. Click on Next.

10.Communication Partner A means the CPU and the Medmvice is the camera. Select the correct Used
Interface and make sure that Active Connectionlitistanent is selected. Click on Next.

Modbus TCP Wizard =13

Communication partner A Modbus device
Connection |0 uglesl | WELEH (1001 |
Connection name: "erbindung_0001 | |

Connection establishment: (53 Active () Passive

. |Faperiticd confestion Unzpecified connection
Cannection 1 partrer
IP address: Iu,. ::!_ aag |. !l :.| EE‘ZJE.i_lEBHD HZ |
Used interface: | Integrated (315/317, |

[ < Previous ][ Mewt » ] Firnzh
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11.In this view you can set the port which will be dder the communication. Set port 502 as this poused
in the In-Sight System, when the camera acts asdblk server. Click on Next.

Modbus TCP Wizard A=
areters farthe coniriection,
Communication partner A Modbus device
Local port no: [ Specify port
@ ascll | | |soz |
O HEX | | [ar |
[ £ Previous ][ Mewt » ] Firzh

12.Here you can set the data exchange. You can oatiygemplete blocks. Since DB2-DB3 is already used,
use DB11-DB18 in order to prevent conflicts. TheCPWwill read from Holding Register 30010 — 30137
address and will write to Holding Registers 500080227. As this sample only shows a short sampk®, a
byte block will be enough now. To be able to trigtiee camera and fire the soft events in the carmeahle
a Coil range from address 0 to 10. There are ne settings to do in the wizard so click on Nextilwour
settings are written into your project and thaokchn Finish.

Modbus TCP Wizard IS
qﬂdr'Ess reference

Data area Data type Start address End address DB number
1 |HoldingRegisters v | | 0010| | 0030 | 11|
2 | Holding Registers % | | EDDﬁ! | EDEIE! | 12i
3 |cais v | o] | 0] | 13|
4 |nnt uzed v| | | | | | | | |
5 | ot uzed | | | 700 | | | | i
B | not uzed b | | i | i | |
7 [notused v | | o] | i
8 | notused v | | | ] | il

[ £ Previous ” Mewt » | Firzh
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13.In your project please insert a new DB1 and nan@ONTROL_DAT. The DB should look like the one
below. This DB has been used in a sample createSidayens showing the communication. This DB can
also be copied from the sample project suppliedl tiis document.

Address  (Hame Type Initial value
0.0 STRUCT
+0.0| [ID WORD W#La#0
+2.0| |DE_PARAM ORI W#Lla#d
+4.0( |[FECYV_TIME TINE T#OM3
+5.0( |CONN_TIME TINE T#OM3
+12.0| |FEEP_ALIVE EOOL FALSE
+l2.1| |ENQ_ENE EOOL FALSE
+12.Z2| |DISCOMMECT EOOL FALSE
+14.0| (FEESERVELD STRING[17] "
+33.0| |[LICENSED EOOL FALSE
+33.1| |BUSY EOOL FALSE
+33.2| |CONN_ESTABLISHED EOOL FALSE
+33.3| |DONE_NDE EOOL FALSE
+33.4| [EFROR EOOL FALSE
+34.0| |STATUS _MODETS ORI W#Lla#d
+36.0| |$TATUS_CONN WORD W#La#0
+358.0| |STATUS _FUNC STRING[S] "
+458.0| |IDENT CODE STRING[1&] "
+63.0| |UNIT BYTE E#la#0
+659.0| |DATA TYPE BYTE B#la#0
+70.0( |START ADDRESS WARD WEla#0
+72.0| |LENGTH WORD W#la#o
+74.0| |TI WARD WEla#0
+76.0| |WRITE_READ EOOL FALSE
+76.1( |3awve DONE _NDE EOOL FALZE
+77.0| |Save UNIT BYTE B#la#0
+75.0( |3awve DATL TYPE BYTE E#la#0
+50.0| |Save_S3TART ADDREZS (WORD W#la#o
+82.0( |3awve LENGTH WARD WEla#0
+54d. 0| |Sawve_TI WORD W#la#o
+86.0( |3awve WRITE FEAD EOOL FALZE
+858. 0| |Save_S3TATUS MODETS (WORD W#la#o
+90.0( |Fawe STATUS CONN WARD WEla#0
+92.0| |Save_S3TATUS FUNC STRING[S] "
+102.0| |Count Done WARD WEla#0
+104.0| |Count_Error WAORD Wg#la#0
=10&5.0 END _5STEUCT
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14.Insert 2 new Data Blocks into your project and ¢dllB11 and DB12. These DBs will contain the diat
is sent/read from the In-Sight system. The namedag the same like specified in the wizard. In case
we have given the number 11 and 12 for the DBs. DBesize should be at least 20 bytes as specified
before as well, but can be more. Observe pointb2e

E LAD/STL/FBD - [DB11 -- “DATA_AREA_1* -- OnBoard Modbus_server\SIMATIC 300AC... E'E'E'
{# File Edit PLC Debug Wiew

e E &

Window  Help
B o | 2 6

Initial wvalx

Insert Qpkions

Type

0. STRUCT
+0.0| |DB_VAR ARRAY[O..100] |wWgleg0
*2.0 WORD

END STRUCT

<
Press F1 to get Help, 2 |offline abs < 5.2 |Insert

15.Insert one more Data Block into your project anlllicdB12. This DB will contain the Coils informiain
which can be used for triggering the camera ondiisoft Events.

L AD/STLIFBD - [DB13 -- "DATA_AREA_3" -- OnBoard Modbus_client\SIMATIC 300\C... [ |[B][X]

iF File Edit Insert PLC Debug Wiew Options Window Help - 8 x
&= & g g O g O E w2
Addre=s (Hame Type Initial value Comment
0.0 STRUZT
+0.0| [roils ARRAY[0..19] |FALSE
*0.1 BOOL
=4, END STRICT
< >
Press F1 to get Help, 2 |affline abs = 5.2 |Insert [Che
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16.0Open your OB100 and program the following code.

/'l setting the conmunication ID
L 1
T " CONTRCOL_DAT". 1D // DB1. DBW

/1 call fbl02, dbl102; click on yes to create |DB
CALL " MODBUSPN' , DB102
I D : =" CONTROL_DAT". I D // DB1. DBW

DB_PARAM =" MODBUS_PARAM' / / DB2
RECV_TI ME =
CONN_TI VE =
KEEP_ALI VE =
ENQ ENR =
DI SCONNECT =
REG KEY =
LI CENSED =
BUSY : =" CONTROL_DAT" . BUSY // DB1. DBX33. 1
CONN_ESTABLI SHED: =" CONTROL_DAT" . CONN_ESTABLI SHED // DB1. DBX33. 2
DONE_NDR : =" CONTROL_DAT" . DONE_NDR / / DB1. DBX33. 3
ERROR =" CONTROL_DAT" . ERROR / / DB1. DBX33. 4
STATUS_MODBUS  : =" CONTROL_DAT". STATUS_ MODBUS // DB1. DBWB4
STATUS_CONN =" CONTROL_DAT" . STATUS_CONN // DB1. DBWB6
STATUS_FUNC =" CONTROL_DAT" . STATUS_FUNC
| DENT_CODE =
UNI T =
DATA_TYPE =
START _ADDRESS : =
LENGTH =
Tl =
WRI TE_READ =
L 500
T " CONTROL_DAT" . RECV_TI ME // DB1. DBD4
L T#5S
T " CONTROL_DAT" . CONN_TI MVE // DB1. DBDS
AN " CONTROL_DAT".ERROR // DBL1.DBX33. 4
BEC
L " CONTROL_DAT" . STATUS_CONN // DB1. DBVB6
T " CONTROL_DAT" . Save_STATUS_CONN // DB1. DBV®O
L " CONTROL_DAT" . STATUS_MODBUS // DB1. DBWB4
T " CONTROL_DAT" . Save_STATUS_MODBUS // DB1. DBV\88
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/| STATUS._

L DB1.
T DB1.
L DB1.
T DB1.
L DB1.
T DB1.

FUNC => Save STATUS FUNC

DBD 38
DBD 92
DBD 42
DBD 96
DBW 46
DBW 100

17.0pen your OB1 and program the following code.

CALL "MODBUSPN' , DB102

RECV_TI VE // DB1. DBD4
CONN_TI ME // DB1. DBDS

ENQ ENR // DB1. DBX12. 1
DI SCONNECT // DB1. DBX12. 2

LI CENSED // DB1. DBX33. 0

BUSY // DB1. DBX33. 1
CONN_ESTABLI SHED // DB1. DBX33. 2
DONE_NDR // DB1. DBX33. 3

ERRCR // DB1. DBX33. 4

. STATUS_MCDBUS // DB1. DBWB4

STATUS_CONN // DB1. DBWB6
STATUS_FUNC

| DENT_CODE

UNI T // DB1. DBB68

DATA TYPE // DB1. DBB69
START ADDRESS // DB1. DBW/0
LENGTH / / DB1. DBWI 2

. Tl // DBl1. DBW4

I D =
DB_PARAM =

RECV_TI ME =" CONTROL_ DAT".
CONN_TI ME =" CONTROL_DAT".
KEEP_ALI VE =

ENQ ENR =" CONTROL_ DAT".
DI SCONNECT =" CONTROL_DAT".
REG KEY ="Li cense DB".REG KEY
LI CENSED =" CONTROL_ DAT".
BUSY : =" CONTROL_DAT".
CONN_ESTABLI SHED: =" CONTROL_DAT" .
DONE_NDR : =" CONTROL_DAT".
ERROR =" CONTROL_DAT".
STATUS_MODBUS  : =" CONTROL_DAT"
STATUS_CONN =" CONTROL_DAT".
STATUS_FUNC =" CONTROL_DAT".
| DENT_CODE =" CONTROL_DAT".
UNIT =" CONTROL_DAT".
DATA_TYPE =" CONTROL_DAT".
START _ADDRESS  : ="CONTROL_DAT".
LENGTH =" CONTROL_DAT".
TI =" CONTROL_DAT"
WRI TE_READ =" CONTROL_DAT".

//reset trigger after job has started

VRl TE_READ // DB1. DBX76. 0

A " CONTROL_DAT". ENQ ENR // DB1. DBX12. 1

R " CONTROL_DAT". ENQ ENR // DB1. DBX12. 1

/1 for cyclic data exchange renove the comment keys
/10 " CONTROL_DAT". DONE_NDR // DB1. DBX33. 3

/10 " CONTROL_DAT". ERRCR // DB1. DBX33. 4

/1S " CONTROL_DAT". ENQ ENR // DB1. DBX12. 1
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A " CONTROL_DAT" . DONE_NDR // DB1. DBX33. 3

JCN err

/1job finished without error

L " CONTROL_DAT". Count _Done // DB1. DBWL.02

I NC 1

T " CONTROL_DAT". Count _Done // DB1. DBWL.02
/1Tl should be increnented with each job

L " CONTROL_DAT". Tl //DB1. DBW4

I NC 1

T " CONTROL_DAT". Tl //DBl. DBW4

BEU

err: A " CONTROL_DAT". ERRCR // DB1. DBX33. 4
JCN end

/1job finished with error

L " CONTROL_DAT". Count _Error //DB1. DBW04
INC 1

T " CONTROL_DAT". Count _Error //DB1. DBW04
L " CONTROL_DAT". STATUS_CONN // DB1. DBWB6

T " CONTROL_DAT". Save_STATUS_CONN // DB1. DBWAO
L " CONTROL_DAT". STATUS_MODBUS // DB1. DBWB4
T " CONTROL_DAT". Save_STATUS_ MODBUS // DB1. DBW38
/| STATUS FUNC => Save STATUS FUNC

L DB1. DBD 38

T DB1. DBD 92

L DB1. DBD 42

T DB1. DBD 96

L DBl1. DBW 46

T DB1. DBW 100

end: NOP O

18.1f you have not licensed the S7-OpenModbus/TCP agekso far, you will get System Fails in every 4
seconds. For test reasons you can prevent thisitiypg OB121. Please note that this organizatiorckblo
will prevent all system fails in your program sastehouldn’t be used in live environments!

19. Save your project and download it to the PLC.
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IVV. Setting up the communication in the In-Sight Vision System

Before starting make sure that you have done als#ttings listed in chapter | & II.

For this example, create a new job within In-SiBkplorer and then perform the following steps tofogure
the communication.

Note: If you are missing the Palette, than open View unamd click on the point Palette.

Note: If you are not in Spreadsheet mode (meaning thiatdpn’t see and excel like interface), open the
View menu and click on the Spreadsheet menu point.

1. Open the Acquirelmage function in call A0 and chatiye camera trigger type to Continuous. Thisrsgtti
is only needed to make the camera update the Maztiramunication buffer.

2. Right click on cell D5 and select insert functioim. the Insert Function Window select the group
Graphics/Controls and highlight the function calteditint, then press Ok. Set the maximum value3b. 2
This ensures that the number entered in the calltweerflow 1 byte size.

3. Insert a new Editint function into D6, with the satechnique detailed above. Set the maximum value t
65535. This ensures that the number entered ineth@on’t overflow 2 byte size.

4. Insert a new Editint function into D7. Set the nmxm to 9999999. This is the maximum of the function
and the entered number won't overflow 4 byte size.

5. Insert a new EditFloat function into D8. You candiit in the same group as EditInt.
6. Insert a new EditString into D9 and set the maxinanmg length to 4 chars. Fill D5-D9 cells withlwes.

7. Insert a FormatOutputBuffer to A4 from the grougputiOutput. In the function insert a 8 bit integer
referring to cell D5, a 16 bit integer referringdell D6, a 32 bit integer referring to cell D732 bit float
referring to cell D8 and a 4 byte size string refgy to cell D9. Don’t change the order.

8. Insert a WriteModbusBuffer to cell B4 from the gpolnput/Output and in the Buffer field you need to
reference the cell A4. The buffer that was juserted. No more changes needed for this functiom Th
functions inserted in point 2-8 are responsibletfier outgoing data. The control system will reagsthdata.

9. Insert a FormatinputBuffer to cell A12 from the gpolnput/Output and add the following data typethia
same order: 8 bit integer, 16 bit integer, 32 ti¢ger, 32 bit float and a 4 byte string.

10.Insert a ReadModbusBuffer to cell B12 from the grdnput/Output and in the Buffer field you need to
reference the cell A12. The buffer that was jusened. No more changes needed for this function.

11.Click on cell D13 and type “GetBufferData(” thernic&l on cell B12 press a coma and type 0, than press
enter. You have inserted a GetBufferData functiod set up to read the data with index O from theera
input Modbus area. In this case index 0 means thieiBteger that was created in point 9.

12.Click on cell D14 and insert the GetBufferData ftioic refer once again cell B12, but now the indexi
Do the same for D15-D17 cells and always increntiemindex with 1. The functions inserted in poirt®
are responsible for the incoming data. The corstystem will write these data.
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13. Switch the camera to Online.

14.1n your SIMATIC project create the following varieltable. If you want you can copy this VAT frometh
sample project supplied with this document.

,'Q Address Symbol | Display Format | Skatus value | Maodify value |
DB1.0Bx 12 1 "COMTROL_DAT".ENQ_EMR. BOOL frue
DB1.DBx 122 "COMTROL_DAT".DISCOMMECT BOOL
DB1.0Bx 330 "COMTROL_DAT".LICEMSED BOOL
DB1.DBx 331 "COMTROL_DAT".BUSY BOOL
DB1.DBX 332 "COMTROL_DAT".COMMW_ESTABLISHE BOOL
DBE1.DBX 33,3 "CONTROL_DAT".DOMNE_MDR BOOL
DB1.DBX 334 "CONTROL_DAT".ERROR BOOL

CB1.DBWY 34 "CONTROL_DAT".STATUS_MODBUS HEX
CEL.OBWY 36 "COMTROL_DaT".STATUS_COMM HEX
DB1.0BD 40 CHARACTER
DB1.0BD 44 CHARACTER

CB1.DBW 88 ("CONTROL_DAT".Save_STATUS_MO HEX
CB1.DBWY 90 "CONTROL_DAT".Save_STATUS_CON HEX

Ce1.DBD 94 CHARACTER

bB1.0BD 92 CHARACTER

CB1.DBWY 102 "COMTROL_DAT".Count_Done DEC

DE1.0BWY 104 “COMTROL_DAT".Count_Error DEC

CB1DBE 68  "CONTROL_DAT".LUNIT DEC 0
CB1DBE 69 ("CONTROL_DAT".DATA_TYPE HEX B#16#03
CB1.DBWY 70 "CONTROL_DAT".START_ADDRESS HEX W #1656 #C330
CB1.DBW 72 ("COMTROL_DAT".LEMGTH DEC 15
CB1.DBW 74  "CONTROL_DAT"TI DEC 2
CB1.DBX 76,0 "CONTROL_DAT"\WRITE_READ BOOL e
CB11.0BE O DEC

0B11.0BMW 1 DEC

be11.0BD 3 DEC

be11.0BD 7 FLOATIMG_POIMT

beB11.0BD 11 CHARACTER

CB12.0BE O DEC 125
DB12.0BW 1 DEC 25414
be1z2.0BD 3 DEC L#69514
be1z2.0BD 7 FLOATIMG_POIMT 24,321
be12.0B0 11 CHARACTER 'char
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15.

16.

17.

18.

Switch your VAT to online mode. To read data frdm tS camera write the following fields.

* Write 0 to “CONTROL-DAT”.UNIT

* Write B#16#03 to “CONTROL-DAT”.DATA_TYPE (03 — Holdg Register)

»  Write W#16#753A to “CONTROL-DAT”.START_ADDRESS (adzss 30010)
» Write 15 to “CONTROL-DAT".LENGTH

» Write FALSE to “CONTROL-DAT".WRITE_READ (Write=trueRead=false)

Note: When using the WriteModbusBuffer function, the otenclient that is reading from the In-Sight
vision system must use Registers 30010 — 30137.

To trigger the data reading write a TRUE value @GONTROL-DAT”.ENQ_ENR. Every time you would
like to read/write data the ENQ_ENR bit has to bete TRUE. After the transmission it is automdtica
set back to FALSE. If all the settings are corrdet read data should be displayed in DB11.DBBO-
DB11.DBB14 (in the sample image above it is linex2}. In the variable table you should see theeslu
entered in the camera job into cells D5-D9 in péitoove.

To write data to the camera fill DB12.DBB0-DB12.DBBwith values (in the sample image above it i8 lin
33-37). Than change the following parameters:

o Write W#16#C350 to “CONTROL-DAT".START_ADDRESS (agds 50000)
* Write TRUE to “CONTROL-DAT".WRITE_READ (Write=trueRead=false)

Note: When using the ReadModbusBuffer function, the enetient that is writing to the In-Sight vision
system must use Registers 50000 — 50127.

Once again write a TRUE value to “CONTROL-DAT”.ENENR. The sent data should be displayed in the
In-Sight spreadsheet in cell D13-D17.

Note: Further details for the above mentioned In-Sighicfions can be found in the In-Sight Explorer
Help, just do a keyword search with the functiomea

Note: The In-Sight system uses single precision floapiregision values in the background. The
specification for single precision floating poiralues, that allows 24 bits of precision, resendryt for a
sign, and the remaining 7 bits for the exponenis feans the current implementation of the 32rteger
is not useful for any type of ID that is more tihbits in length. However the rounding errors ganally
be tolerated for any type of vision parameter ar-itbbased vision result.

Cognex In-Sight & SIMATIC S7 300 PLC - Modbus Commuation Manual 19



V. Triggering the In-Sight system from the PLC via Modbus

To be able to trigger the camera from the PLC sohamges has to be made in the variable table drbafere.

To trigger the camera or fire soft events the adrgystem has to send a Write Coil command (Modbus
Function code 05) with the correct coil number. Tb# numbers are the following. Further detaila te
found for the Modbus packages in the chapter célederstanding Modbus communication and packages.

Coil

Number

0 Specifies Soft Trigger O
Specifies Soft Trigger 1
Specifies Soft Trigger 2
Specifies Soft Trigger 3
Specifies Soft Trigger 4
Specifies Soft Trigger 5
Specifies Soft Trigger 6
Specifies Soft Trigger 7

Acquire an image and update the spreadsheet. pliemaequires thécquirel mage
(cell AO) functionsTrigger argument to be set txternal or Manual.

Description

0 NO|O AR W|IN|[F

1. Insert a new range into the variable table. Heregan see the status of the bits. To fire an ewetrigger
the camera you can send either true or false valReescally the event is triggered with the packespeive
and not with the sent value, so the event or ilgger will fire with false and true values as well.

41| Delz.0EX 00 BOOL true
4z| Delz.0EX 0.1 BOOL true
43| Del3.DEX 0.2 BOOL true
44| Delz.DEX 0.3 BOOL true
45| Delz.0BX 0.4 BOOL true
46| Del3.0BX 05 BOOL true
47| DB13DEX 0.5 BOOL true
45| Delz.0EX 0.7 BOOL true
43| Delz.DEX 1.0 BOOL true
50

2. Update the following values:

* Write the value B#16#01 to "CONTROL_DAT".DATA_TYPE

* Write the value W#16#0008 to "CONTROL_DAT".START_BRESS (Coil number 8 -> Trigger)

* Write the value 1 to "CONTROL_DAT".LENGTH (alwaysei 1 for length, if you would like to write
more coils, do it in several steps)

*  Write TRUE to "CONTROL_DAT".WRITE_READ

3. To start the data transmission write a TRUE vatusQONTROL-DAT”.ENQ_ENR.
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V1.

Understanding Modbus communication and packages

For this Modbus communication we used 3 differemhmunication functions (03 - Read Holding Registers
05 - Write Coil and 16 - Write Multiple Register8elow these functions package layouts are det#iléaklp
debugging and show the correct package type focah@munication.

03 — Read Holding Registers

This packet reads data from the Holding registethef remote Modbus Server (in this case the IniSigh
camera). As the name shows it is possible read thareone registers at one time. The following tayshows
what package has to be sent to the camera. Thetlaflows a 2 byte data read from an In-Sight system

Byte Y:gjg Description
0 0
1 0
2 0 Modbus Header
3 0
4 0
5 6 Bytes to follow
6 0 Unit ID
7 3 Modbus Function Code (03 for Read Multiple Regs)
8 75 Register address higher (75) and lower (3A¢ lyth
Hexadecimal representation. (753A Hex = 30010 D&@)10 is
° 3A the start address of the output register of theecam
10 0 Higher byte — Number of registers (includitaytsng register)
11 1 Lower byte — Number of registers (includingrshg register)

If more than 2 byte has to be read from the canerdast 2 bytes will change, the rest should deushed.

Note: 1 register is 2 byte.
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05 — Read Coils

Initiates an event in the In-Sight spreadsheettidgia non-zero value to Coils 0 through 7 wilgger Soft
Events 0 through 7 in the spreadsheet. Writingrazeyo value to Coil 8 will trigger an acquisitiderror code
02 (ILLEGAL DATA ADDRESYS) is returned if the coilumber is not in the valid range (0 to 8).

Byte 2/:2;3 Description
0 0
1 0
2 0 Modbus Header
3 0
4 0
S 6 Bytes to follow
6 0 Unit ID
7 3 Modbus Function Code (05 for Write Coil)
8 0 Higher byte — Coil Number
9 8 Lower byte — Coil Number
10 FF ON. A remote device output can either be @85) or OFF (0)
11 0 Always zero
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16 — Write Multiple Registers

This packet writes data to the Holding registeth&f remote Modbus Server (in this case an In-Sgktem).
As the name shows it is possible write more thanregisters at one time. The Write Multiple Regisigacket
layout is the following. This example shows how lagout look like if a 2 byte data is sent to tlzenera.

Byte 2/:2;3 Description

0 0

1 0

2 0 Modbus Header

3 0

4 0

S 9 Bytes to follow

6 0 Unit ID

7 10 Modbus Function Code (16 for Write Multipledrsters)

8 C3 Register address higher (C3) and lower (5@ iwth

9 50 Hexadecimal representation. (C350 Hex = 50000 )00 is
the start address of the input register of the came

10 0 Higher byte — Number of registers (includiteyting register)

11 1 Lower byte — Number of registers (includingrshg register)

12 2 Data byte count

13 0 Higher byte — Data

14 8 Lower byte — Data

15 Further data bytes (if needed)

In case more data have to be written into the cartin the ‘Bytes to follow’, the ‘Number of Regst’ and
the ‘Data byte count’ have to be updated accortbrtpe changes.

VII. Debug help

To debug the communication, you can use some tbatsare available on the web. You can downloadesom
Modbus emulators forrmww.modbustools.comYou can get a Modbus server emulator called Medbaive
and a client emulator called Modbus Poll. Bothgherer side and the client side can be simulatbd;hw
means that either the Camera or the PLC can bea¢gedulA smart feature of the emulators is that the
communication can be monitored and the packagesntsare visible, which makes the debug processreas
and faster.
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