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Legal Information
© 2022 Hangzhou Hikrobot Co., Ltd. All rights reserved.

About this Manual

The Manual includes instructions for using and managing the Product. Pictures, charts,
images and all other information hereinafter are for description and explanation only. The
information contained in the Manual is subject to change, without notice, due to firmware
updates or other reasons. Please find the latest version of this Manual at the Hikrobot
website (https://en.hikrobotics.com/). Please use this Manual with the guidance and
assistance of professionals trained in supporting the Product.

Trademarks

HIKROBOT and other Hikrobot's trademarks and logos are the properties of Hikrobot in
various jurisdictions. Other trademarks and logos mentioned are the properties of their
respective owners.

Disclaimer

TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, THIS MANUAL AND THE
PRODUCT DESCRIBED, WITH ITS HARDWARE, SOFTWARE AND FIRMWARE, ARE PROVIDED
"AS IS" AND "WITH ALL FAULTS AND ERRORS". HIKROBOT MAKES NO WARRANTIES,
EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY,
SATISFACTORY QUALITY, OR FITNESS FOR A PARTICULAR PURPOSE. THE USE OF THE
PRODUCT BY YOU IS AT YOUR OWN RISK. IN NO EVENT WILL HIKROBOT BE LIABLE TO
YOU FOR ANY SPECIAL, CONSEQUENTIAL, INCIDENTAL, OR INDIRECT DAMAGES,
INCLUDING, AMONG OTHERS, DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINESS
INTERRUPTION, OR LOSS OF DATA, CORRUPTION OF SYSTEMS, OR LOSS OF
DOCUMENTATION, WHETHER BASED ON BREACH OF CONTRACT, TORT (INCLUDING
NEGLIGENCE), PRODUCT LIABILITY, OR OTHERWISE, IN CONNECTION WITH THE USE OF
THE PRODUCT, EVEN IF HIKROBOT HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES OR LOSS.

YOU ACKNOWLEDGE THAT THE NATURE OF INTERNET PROVIDES FOR INHERENT
SECURITY RISKS, AND HIKROBOT SHALL NOT TAKE ANY RESPONSIBILITIES FOR
ABNORMAL OPERATION, PRIVACY LEAKAGE OR OTHER DAMAGES RESULTING FROM
CYBER-ATTACK, HACKER ATTACK, VIRUS INFECTION, OR OTHER INTERNET SECURITY
RISKS; HOWEVER, HIKROBOT WILL PROVIDE TIMELY TECHNICAL SUPPORT IF REQUIRED.
YOU AGREE TO USE THIS PRODUCT IN COMPLIANCE WITH ALL APPLICABLE LAWS, AND
YOU ARE SOLELY RESPONSIBLE FOR ENSURING THAT YOUR USE CONFORMS TO THE
APPLICABLE LAW. ESPECIALLY, YOU ARE RESPONSIBLE, FOR USING THIS PRODUCT IN A
MANNER THAT DOES NOT INFRINGE ON THE RIGHTS OF THIRD PARTIES, INCLUDING
WITHOUT LIMITATION, RIGHTS OF PUBLICITY, INTELLECTUAL PROPERTY RIGHTS, OR
DATA PROTECTION AND OTHER PRIVACY RIGHTS. YOU SHALL NOT USE THIS PRODUCT
FOR ANY PROHIBITED END-USES, INCLUDING THE DEVELOPMENT OR PRODUCTION OF
WEAPONS OF MASS DESTRUCTION, THE DEVELOPMENT OR PRODUCTION OF CHEMICAL
OR BIOLOGICAL WEAPONS, ANY ACTIVITIES IN THE CONTEXT RELATED TO ANY NUCLEAR
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EXPLOSIVE OR UNSAFE NUCLEAR FUEL-CYCLE, OR IN SUPPORT OF HUMAN RIGHTS

ABUSES.

THE PERFORMANCE DATA IN THIS PUBLICATION IS BASED ON HIKROBOT'S INTERNAL
RESEARCH/EVALUATION. ACTUAL DATA MAY VARY DEPENDING ON SPECIFIC
CONFIGURATIONS AND OPERATING CONDITIONS AND HIKROBOT SHALL NOT BEAR THE
CONSEQUENCES ARISING THEREFROM.

IN THE EVENT OF ANY CONFLICTS BETWEEN THIS MANUAL AND THE APPLICABLE LAW,

THE LATTER PREVAILS.

Symbol Conventions

The symbols that may be found in this document are defined as follows.

Symbol

Description

&Danger

Indicates a hazardous situation which, if not avoided, will or
could result in death or serious injury.

&Caution

Indicates a potentially hazardous situation which, if not avoided,
could result in equipment damage, data loss, performance
degradation, or unexpected results.

Provides additional information to emphasize or supplement

[iNote important points of the main text.
Available Model

This manual is applicable to the ID2000 Series, ID3000 Series, ID5000 Series, and IDH5000

Series Smart Code Reader.

Contact Information

Hangzhou Hikrobot Co., Ltd.
E-mail: tech_support@hikrobotics.com
Website: https://en.hikrobotics.com/
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Chapter 1 Ethernet/IP

1.1 Introduction

Ethernet/IP is a network suitable for industrial environment and time-critical applications.
Ethernet/IP uses standard EtherNet, TCP/IP technology and CIP's open application layer
protocol, and it can share the network with normal EtherNet communication.

UﬂNote

This chapter takes Omron NX series PLC as an example to explain how to communicate
with the smart code reader via the Ethernet/IP communication protocol. For other devices,
refer to the user manual provided by the manufacturer and make related settings by reading
contents of this chapter.

1.2 Hardware Wiring

The wiring of Omron NX series PLC and the smart code reader is shown below.

Smart Code Reader

-9

Omron NX Series PLC Industrial Switch

Figure 1-1 Hardware Wiring

1.3 Smart Code Reader Settings

Before using the smart code reader’s Ethernet/IP function to communicate with PLC devices,




Smart Code Reader Industrial Protocol Operation Manual

you need to set the smart code reader first via the IDMVS client software.
Before you start:

e Make sure that the PC has installed the IDMVS client software with version of V2.3.1 and
above.

e Check the device’s firmware version.
Steps

1. Double click the device in the device list to connect it to the client software.
2. Set the device mode as Normal in the live view window.

Normal & (® X

Normal Q

Test

Raw

Figure 1-2 Set Device Mode

3. Go to Communication Settings in the left navigation panel.

4. Select Ethernet/IP as communication protocol, and enable Ethernet/IP Enable.

5. Set Ethernet/IP Input Assembly Size and Ethernet/IP Output Assembly Size according to
actual demands.

~ Communication Control
Communication Protocols Ethernetlp
Ethernetlp Enable -

Ethernetlp Input Assembly Size(Byte)

Ethernetlp Qutput Assembly Size(Byte)

Ethernetlp Result Byte Swap

Ethernetlp Result Timeout(s)

Figure 1-3 Set Parameters

E@Note

The default value of Ethernet/IP Input Assembly Size and Ethernet/IP Output Assembly
Size is 200.

6. Go to Data Processing in the left navigation panel, and set format and contents contained
in the outputted information.
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~ Data Processing
ROI Qutput Noread Enable

Output Format

EthernetlP Output NoRead
EthernetlP Output NoRead Text
EthernetlP Output Start Text

EthernetlP Output Stop Text

EthernetlP Output Barcode Enter Character Enable [ |

EthernetlP Output Barcode Newline Character Enable | |

Figure 1-4 Set Data Processing

TilNote

e Refer to the user manual of the smart code reader for detailed data processing settings.
e The specific parameters may differ by device models.

1.4 PLC Settings

This section takes Omron NX series PLC as an example to explain how to set PLC.

1.4.1 Create Sysmac Studio Project

You need to create Sysmac Studio project first when using Omron NX series PLC.

Steps
1. Run Sysmac Studio, click New Project, enter parameters, and click Create.
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=1 Project Properties

Project name New Project

@@ Open Project -

g4 Import...

Comment

Online

. Type Standard Project
ll Connect to Device

Version Control

'-gn Select Device

W)}, Version Control Explorer

: Category Controller
License

Device NJ501
B4 License

Version 1.40

Create

Figure 1-5 Create New Project

2. Create a new Global Variables whose size should be the same with that of the smart code
reader configured in the IDMVS.

Multiview Explorer

new_Controller 0 v B Data Type Initial Value | AT | Retain | Constant | Network Publish |Comment|

{4 Configurations and Setup

A4 Programming
» @ POUs
v Data
L2 Data Types

L

» 1 Tasks

Figure 1-6 Create Global Variables

ClilNote

When connecting multiple smart code readers, you should create several global variables
with different names.

3. Go to Controller Setup — Memory Settings, check Enable of DM, and allocate the global
variables created in step 2 to DM memory.
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Multiview Explorer les Memory Settings X

new_Controller 0 v B I ;
A4 Configurations and Setup

EtherCAT Enable |

Area Type i Retain
(e Not retained
WR Not retained
HR Retained
DM Retained
EMO Retained
EM1 Retained
EM2 Retained
EM3 2 Retained

» = CPU/Expansion Racks
< 1/0 Map
¥ 3 Controller Setup
L% Operation Settings
silt-in EtherNet/IP Port
[

» & Motion Control Setup
& Cam Data Settings

> Event Settings

Reset all to default.

Figure 1-7 Enable DM Area Type

4. Go to Controller Setup — Built-in Ethernet/IP Port Settings, and set the IP address of
PLC port 1.

Multiview Explorer es Me ngs Built-in EtherNet/IP Port S... X
new_Controller 0 v : P
A4 Configurations and Setup
@ EtherCAT
» = CPU/Expansion Racks
# 1/0 Map O Fixed setting

¥ 3 Controller Setup LRSS 10. 64, 55235
o7 G Seiis RO Bl 255 . 255. 255 . 0

= @ Obtain from BOOTP server.

¥ IP Address - Port 1

@ Fix at the IP address obtained from BOOTP server.

L# Memory Settings

» & Motion Control Setup ¥ IP Address - Port 2

& Cam Data Settings % Use Port 2
> Event Settings

; © Fixed setting
™ Task Settings JEEGLITN 192 .168.251. 1
& Data Trace Settings ST EENEE ' 255 . 255.255. 0
» & OPC UA Settings @ Obtain from BOOTP server.

v @ Fix at the IP address obtained from BOOTP server.

» i POUs
v = Data

w Nafanl Gatewaw

Figure 1-8 Set IP Address

TilNote

Make sure that the PLC and the smart code reader’s IP address are in the same network
segment.

5. Click Tools in the menu, and select Ethernet/IP Connection Settings.
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File Edit View Insert Project Controller Simulation Tools Window Help

|+ ma @

Event Log Viewer...

Multiview Explorer EtherCAT Diagnosis/Statistics Information Viewer...

Backup 3

new_Controller 0 v
Export Global Variables 4
\J Configurations and Setup Comments for Variables and Data Types (For switching) »

@ EtherCAT Import ST Program...
» = CPU/Expansion Racks IEC 61131-10 XML 4
< /O Map Import Mator sizing tool Results
v Controller
- Corrlar Seiny Update Configurations and Setup Transfer Data
L Operation Settings
LeF
L# Memory Settings Launch External Application >

EtherNet/IP Connection Settings

» & Motion Control Setup Customize Shortcut Keys...
¢ Cam Data Settings Option...

Figure 1-9 Open Ethernet/IP Connection Settings

6. Double click port 1 in Ethernet/IP Device List, and click Registration All in tag sets to
register global variables.

Node Address | Device Description
10.64.55.235 Built-in EtherNet/IP Port Settings - Port 1 NX102-9000

192.168.251.1 Built-in EtherNet/IP Port Settings - Port 2 NX102-9000

Figure 1-10 Ethernet/IP Device List

Built-in EtherNet/IP...ection Se... x_

p Device Information
¥ Tag Sets

Tag Sets/Max: 2 / 32  Tags/Max 2 /[ 256 Registration All

Input

| Size (Bit) Instance ID | Controller

Return All to Default

Figure 1-11 Register Global Variables

7. Right click in the Target Device area, click Display EDS Library, select the corresponding
EDS file in the EDS library, and click Install.
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Target Device
I]-EII
n
W Connection

ir Variable| Size [Byte] IConnection TyIRPI [ms]| Timeout V.

= Vendor
OMRON Corporation
Omron Adept Technologies, Inc.

Variable Name |  Size [Byte]

Device Bandwidth

Return All to Default

Figure 1-12 Install EDS File
8. Click [l in the Target Device area to add devices, enter Node address, Model name, and
Revision according to actual demands, and click Add.
9. Click ﬂ in Built-in Ethernet/IP Port Settings, add created target devices, select
Consume Data From/Produce Data To as Connection I/0 Type, and set size and originator
variable that are global variable created before.

g5 Built-in EtherNet/IP Port S... Ethe SEEE Built-in EtherNet/IP...ection Se... x_

¥ Connection
Connections/Max: 2 / 32
Target Device |Connection NelConnection I/O [Input/Outl Target Variable | Size [Byte] |Originator Variable| Size [Byte

+ T

Device Bandwidth

Return All to Default

Figure 1-13 Create Target Device

10. Go to Tools — Export Global Variables — Network Configurator..., and export the
global variables.
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ller Simulation Tools Window Help

Event Log Viewer...
EtherCAT Diagnosis/Statistics Information Viewer...

Backup

Export Global Variables Network Configurator...

Comments for Variables and Data Types (For switching) CX-Designer...
Import ST Program...
IEC 61131-10 XML

Import Motor sizing tool Results Target Variable | Size [Byte] |Originator V|

Update Configurations and Setup Transfer Data
EtherNet/IP Connection Settings
Launch External Application

Customize Shortcut Keys...
Option...

Figure 1-14 Export Global Variable File
11. Save and compile the project, and synchronize it to the PLC controller.

1.4.2 Network Configurator Settings

After the project is created, you need to set it via the network configurator.

Steps
1. Run Network Configurator, click EDS File and select Install...to import the device’'s EDS
file.

B8 sample eip_test - Network Configurator
File Edit View Metwork Device EDSFile Tools Option Help

DMl =284 | ST - < |[=. 3
| | | @ Create- [ 2] 48|
Delete
Save As loal
EB Hetwork Configurator EENERSS
=48 EtherFet/IP Hardware " i
; Eind...
=-LE, Yendor 44 Ein a
(& Hik Robot rdd X
= Add to Network
5 &, Hikvobot mmart camer ’ 106455202
(2] 2000 Bl | 523
103000 —
’ 5C2000 Create EDS Ing T e A s s s

(B Eeyence Corporation
(B (MEIF Corporation
r,El_.. Omron Microscan Systems Inc. 1. - ‘ 1D3000 v| @ ? - m'

&) DeviceType

[ gy Communi cations Adapter
ﬁ Generic Device |

ﬁ Hikrobot smart camera 1 [&f smart_camera_id3000.eds 2021/6/28 18:38 EDS
[y Motor Conditien Monitoring Device !
ﬁ Fower Supply Device

o Safety Disorete 10 Device

ﬁ Thermal Condition Monitoring Devi

[
=i

Figure 1-15 Import EDS File
2. Drag in the corresponding PLC controller and the smart code reader.
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3. Right click the smart code reader to modify its IP address.

@ EtherNet/IP 1
ol b
Parameter 4
10.64.55.235
N1 023000 F—
= I Change IP Address X}
Reset
Maintenan|
Hew IP Address : ] . &4 . 55 20z
Registe)
Extrns Cone
Cut
Copy
Delete
Change Node Address...
Chanae Device Comment...

Figure 1-16 Modify IP Address

4. Double click the PLC, go to Tag Sets — To/From File — Import from File, and import
the global variables created in the Sysmac Studio.

&

File Edit View Network Device EDSFile Tools Option Help
Do 22| %% <& $BEX[%8!
KE dd |+ B & F &) B |2 ] 48|

x @ EtherNet/IP_1

EB Fetwork Confizurator

=8 EtherNet/IP Hardware s a

106455235 106455202
NX102:9000 ID3000
@525

Edit Device Parameters : 10.64.55.235 NX102-3000

&), Keyence Corporation
-, OMEOF Corporation
(=), Onron Microsean Systems Inc Connections  Tag Sets
=) DeviceType

- gy Communications Adapter In - Consume Out - Produce
- iy Generie Deviee
] gy Hikrobot smart camera

- oy Motor Condition Monitoring Device MName Fault... Size  Bit
|-y Power Supply Device i DataOut 2008yt

-y Safaty Dizorete T4 Device
-y Thermal Conditien Monitoring Devi

Figure 1-17 Import Global Variables
5. Establish the connection between the smart code reader’s input/output and the global
variables of PLC controller. Data In connects to Input_13, and Data Out connects to
Output_22, and set Packet Interval as 50 ms.
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&

File Edit View Network
DeHEl=84

BB Hetwork Configurator
=&} EtherHet/IF Har

B~

DevioeType

¥ oy Communi cati
(- gy Gemeric Dev
- oy Hikrobat =m
- gy Motor Condi
- g Power Suppl
- gy Safety Dise
Aoy Thermal Con

1=
Message Cods s

@1=c:0300 2

Z | % %4 | 4 4 Connections Tag Sets

Device EDS File Tools

Unregister Device List

#

Connections : 2/32 (0 :

Register Device List

Product Name
&P 10.64.55.202 (#202) |
ﬁdefault_OOl [Input]
default_001 [Outpu

10.64.55.202 ID3000 Edit Connection

Connection I/0 Type
Originator Device
¥ode Address 10.64.55.235

Comment :  HX102-5000

Input Tag Set |31y Tap Sats

Dataln — [200Byte] ~
Cormection
Type

Point te Point commection v
Dutput Taz Set (31} Tag Sar.
Datalut — [200Byte] ~

Cm‘;"“m Foint to Foint cormection
vpe

Hide Detail

Detail Parameter

Packet Interral ms [ 50.0 - 1000.0

Timeout ¥alue : |Packet Interval (RPI) x 4

Comnection Strusture

Conzume Data From/Frodnce Data To

*

#

It %11l add a connection configuration to originator device
Fleaze configure the Tag Set each of originator device and target
LI

~
Target Device
Hode Address 106455 202

03000

Comment

Output Tag Set

Input_13 — [200Byte] ~

Input Tag Set

Output 22 — [200Byte] ~

> Connection Namé defenlt 001

£ 10.64.55.235 HI102-9000 *
=-(sB] Datadut [S], DataIn [5] 50.0ms
=-#p 106455 202 TD3000
[ Output_22 Input_13

Cancel

Figure 1-18 Establish Connection
6. Select interface for PLC controller and download configuration to the PLC.

CTilNote

After the connection between the PLC and the smart code reader is finished, the PLC’s red
NET ERR indicator will unlit.

BB sample_eip_test - Netwark Configuratar

File Edit View Netwark Device EDSFile Tools Option Help

DEHl 22|y |
| & 4 | |® |

| &

x

BB Fetwork Configurator
£ &} EtherHet/IP Hardware
=3

=) Yendor

{5 ik Robot

i Hikrobot smart camera

=| 102000
%] Tnz000
8| sczo00

63 Keyence Corperation
#)-{=) OMEOK Corporation
o

Onron Wicrosean Systems Ine

| P=.|  Select Interface L& CJ2 USB/Serial Port

Edit Configuration File
(| Setup Monitor Refresh Timer

Install Plugin Module
Install Interface Module

Update Parameter automatically, when Configuration was changed

Update Device Status automatically, when it was connected on Network

CS/CI1 Serial Port -= EIP Unit I/F
Ethernet IfF

Ethernet -= C5/CJ1 ETN-EIP Unit I/F
NJ/NX/NY Series Ethernet Direct I/
NJ/NX Series USB Port

Figure 1-19 Select PLC's Communication Interface Type

10
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B sample_eip_test - Netwark Configurator
File Edit View MNetwork Device EDSFile Tools Option Help
0= u | -} Connect...

— — | Disconnect... Ctrl+Q
e I
Change Connect Network... »
let/1P_1
a Hetwork Confi|  wireless Network 4
B--@ EtherNet/ Select Connect Network Port *
- Vendor | Upload Ctrl+U
R Select a network port that weu would like to
Hik Download Ctrl+D .
.fl Verify Structure Ctrl+E Tonse

Ay’ BackPlane
1/O Connection y | B TeR:2 I
-#p 10.64.55. 202 103000
£ 10. 64, 55. 235 NEL02-9000
= BackPlane
=-&p 1 WX102-8000

o

S - i .
-E-' Keys Update Maintenance Information
'LE' onrd Update Device Status

(B, DeviceT
- Comn
-, Gene Auto Connection...

i Hike| EtherNet/IP Datalink Tool

Connection Structure 4

- Mat

- Powe View Device's Connection Structure Tree...

A Safe

[+ Ther| Check Connection Ctrl+H
Find Variable Ctrl+F Device Information
Vender I : Product Name
Add.. Tevice Type Revision
Copy... |
Delete... ¢ Refresh Optien. . .
Change View... D
- I N I [, |

Figure 1-20 Connect

B sample_eip _test - Network Configurator
File Edit View MNetwork Device EDS File Tools Option Help

O i | Connect... Ctrl +W
- —| Disconnect... Ctrl+Q
Change Connect Networlk...
‘@ Betwork Confi Wireless Network *
EI@ FtherHet/
=& Vendor | Upload Ctrl+U
(= Hik ’ y
= Download Ctrl+D 10.64.55 202
Ctrl+E 103000
|21..5.235

Figure 1-21 Download

11
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1.5 Input and Output Mapping

1.5.1 Input Mapping

The definition of input mapping (smart code reader > PLC controller) is shown below.

Table 1-1 Input Mapping Table

Byte | BIT7 BIT6 | BIT5 | BIT4 | BIT3 BIT2 BIT1 BITO
0-1 useful data length
2 Decoding | Acquiring | Trigger | Trigger
Ack Ready

3 General Results | Results

Fault NG 0K
4-17 | Reserved
18- Result Length
19
20 Result Data 0
199 | Result Data 179

Result Data ...

Table 1-2 Input Mapping Table Description
Name Description
Trigger Ready | The device is ready to receive new trigger signal.
When the Trigger Enable is set and the device is ready to receive
next trigger signal, the Trigger Ready is set.

Trigger Ack The device has already received the trigger signal.
Acquiring The device is acquiring images.
Decoding The device is recognizing decodes on images.
Reserved Reserved.
Results OK The device outpus new results successfully.

12
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When the PLC is set Results Ack, it will be cleared.

Results NG

The device does not read codes or get outputted results.

When the PLC is set Results Ack, it will be cleared.

lilNote

You should disable NoRead function when using NG signal.

General Fault

The device's internal fault, and you can clear this signal via Clear
Error.

Result Length

The invalid data length in the result area.

Result Data

The reading result of the device, and the reading result is in ASCII
format.

e When the result data length is less than the configured result
module, the remaining data is filled with 0.
e When the result data length is greater than the configured result

module, the extra data is cut off.

1.5.2 Output Mapping

The definition of output mapping (PLC controller > smart code reader) is shown below.

Table 1-3 Output Mapping Table

Byte | BIT7 |BIT6 | BIT5 | BIT4 | BIT3 BIT2 BIT1 BITO
0 Results | Trigger | Trigger
Ack Enable
1 Clear Execute
Command
Error

2-17 | Reserved

19

18- User Data Length

20 User Data 0

199 User Data 179

User Data ...

13
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Table 1-4 Output Mapping Table Description

Name Description

Trigger Enable The PLC controls the device’s trigger enable function via this
bit.

Trigger When following conditions are met, the PLC sets this bit to
trigger the device to acquire an image and run the algorithm
once.

e Trigger Enable is set.

e The device is not currently acquiring images and running
algorithms.

e Trigger Ready is set.

Results Ack After the PLC gets the latest results, Result Ack is set. At the
same time, Results OK and Results NG will be cleared.

Reserved Reserved.

Clear Error Clear error status.

1.6 Trigger Test

Communication Sequence Diagram

The communication sequence diagram of PLC and the device is shown below.

Trigger Enable J
1

Trigger Ready

Trigger

Trigger Ack

Acquiring

Decoding

Results 0K

Results NG

Results Ack

il [2]
i 2]
1] 2]
] ]
I R PR
1]
1
11 2L

Figure 1-22 Communication Sequence Diagram

14
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The logic of the above sequence diagram is shown below:

1. PLC sets Trigger Enable signal DataOut[0].0. After the device is ready, set Trigger Ready
signal Dataln[2].0.

2. After detecting the device’s Trigger Ready signal, the PLC sends Trigger signal
DataOut[0].1 and controls the device to operate once.

3. The device starts to acquire images and runs the algorithm after receiving Trigger signal.

e If codes are read successfully, set the Results OK signal Dataln[3].0 and put code contents
into the address starting from Dataln [20].

e If codes are not read successfully, set the Results NG signal Dataln[3].1 and clear data
starting from address of Dataln [20].

E@Note

e If codes are not read successfully when NoRead is enabled, Results OK + “NoRead”
character are feedback.
e |f codes are not read successfully when NoRead is disabled, Results NG signal is feedback.

4. After detecting Results OK/NG signal, the PLC starts to read results from Dataln [20].

5. After reading results is finished, set Results Ack signal DataOut[0].2, and notify the device.

6. After the trigger flow is finished, PLC sends Trigger signal again and next round of trigger
flow begins.

E@Note

If the smart code reader cannot output results after receiving the Trigger signal due to an
internal error (for example, acquiring images are not enabled after the smart code reader is
connected to the IDMVS), the General Fault signal Dataln[3].7 will be set at this time. After
the PLC confirms the cause of the error, set the Clear Error signal DataOut[1].7, and the
trigger operation can be continued after the error is cleared.
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Create Variables

Create variables in accordance with the device's input/output mapping area.

uTriggE rEnable BOOL %00.0 % O
B Trigoer BOOL %D0.1 = O
Rl resultsAck BOOL %D0.2 & O
B2l Cleartrror BOOL %D0.15 = O
Bl TrigoerReady BOOL %D101.0 ™ 0
Rl TrigoerAck BOOL %D101.1 & O
Rl A cquiring BOOL %D101.2 = O
2l 0=coding BOOL %D101.3 & O
R FicsuitsOK BOOL %D101.8 = O
Bl resultsNG BOOL %D101.9 & O
B2l GeneralFault BOOL %D101.15 = O
GEl esultLength UINT %D109 & O
Rl resultData ARRAY[0.179] OF BYTE %D110 & O
g ResultDataUser ARRAY[0..179] OF BYTE %4D500 i O |

Figure 1-23 Create Variables

Ladder Diagram

The PLC triggers the device to read codes, and related ladder diagrams are shown below.
e Enable Trigger

o Enable the reader
| TriggerEnable TriggerEnable |

| 1/} 8) |

Figure 1-24 Enable Trigger

e Send Trigger Signal

The trigger signal can be generated by adding an edge signal before Trigger Ready
according to actual demands. For example, when the PLC detects the photoelectric input
signal, it sends a trigger signal once.

1 Set the trigger signa
TriggerReady Trigger TriggerAck Trigger |
L |~k ] | Py
I I/I I/I S

ResultsAck
R

Figure 1-25 Send Trigger Signal
e Clear Trigger Signal

2 Clear trigger signa

Trigger TriggerAck Trigger
| R

Figure 1-26 Clear Trigger Signal

e Get Device Results
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When the device feedbacks the Results OK or Results NG signal, it means that result data
has been updated, and the PLC can read result data to the user's storage area. After the
reading is complete, set the Results Ack signal to acknowledge that the device has
completed reading result data.

3 Read result and acknowledge
Resu tleK P.esj_ltsikclc ResulteOK Eryove ResultsAck
— | /1 | EN ENO {_
ResultsMG ResultData[0]— In - &AFS

ResultDatalUser[0]— AryOut

AryOut (—ResultDatallsar]0]

ResultLength— Size

ResultsAck

®_

Figure 1-27 Get Device Results

E@Note

If the endianness of codes read is different from actual one, you can enable result byte swap
function via the IDMVS.

e Clear Error

4 Clear Error

GeneralFault ClearErmor
|
— 1} s
5 GeneralFault ClearError
1,1
111 R

Figure 1-28 Clear Error

View Results

Open the variable monitoring window of the Sysmac Studio, and add the created Dataln
input variable and DataOut output variable. The online value of the variable is the internal
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input/output value of the device.

new_Controller 0 new_Controller_0
= =
(01021 21|21/ 41 151 61| 71| 081 co [ ona a2 a4l s ef 7 sy o 01021 21| 21| 4 151 161 | 71| 1| o onfia a2 a4t si e 7
00 00 00 00 00 00 00 00 00 0 7B 00 00 0D 05 00 00 00 00 00 00 00 00 00 0 00 00 00 OO DO
00 00 00 00 OO 00
00 00 00 OO 0O OO0
00 00 00 00O OO OO
00 00 00 00 0O 00
00 00 00 00 OO OO0
00 00 00 OO OO OO
00 00 00 00 OO OO0
00 00 00 OO OO DO
00 00 00 00 OO 00

31 3B 4F 4B 3B 00 00 00 00
00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 0O 00 00
00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 0O 00 00
00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00

00 00 00 00 00 00
00 00 00 00 0O OO
00 00 00 00 00 00
00 00 00 00 00 00
00 00 00 00 0O OO
00 00 00 00 00 OO
00 00 00 00 0O OO
00 00 00 00 0O OO
00 00 00 00 00 00

00 00 00 00 00 00 00 00 00
00 00 00 00 0O 00 00 00 00
00 00 00 00 0O 00 00 00 00
00 00 00 00 0O 00 00 00 00
00 00 00 00 00 00 00 00 00
00 00 00 00 0O 00 00 00 00
00 00 00 00 00 00 00 00 00
00 00 00 00 0O 00 00 00 00
00 00 00 00 0O 00 00 00 00

8888888888
g888g888g888s8
8888888883
8888888888
8888888888
8888888888
8888888888

1 /1

Dim. 2 Dim. 3 sMap Dim. 1 Dim. 2 Dim. 3

Figure 1-29 View Results
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Chapter 2 Profinet

2.1 Introduction

Profinet is an open industrial EtherNet standard launched by Pl for automation. Profinet
uses TCP/IP and IT standards. It is a real-time EtherNet that not only supports standard
TCP/IP, but also provides time precision that standard EtherNet cannot achieve.

UﬂNote

This chapter takes Siemens S7 series PLC as an example to explain how to communicate
with smart code readers via Profinet communication protocol. For other devices, refer to the
user manual provided by the manufacturer and make related settings by reading contents
of this chapter.

2.2 Hardware Wiring

The wiring of Siemens S7 series PLC and the smart code reader is shown below.

Smart Code Reader

Industrial Switch

Siemens S7 Series PLC

Figure 2-1 Hardware Wiring

2.3 Smart Code Reader Settings

Before using the smart code reader’s Profinet function to communicate with other devices,
you need to set the smart code reader first via the IDMVS client software.
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Before you start:

e Make sure that the PC has installed the IDMVS client software with version of V2.3.1 and
above.
e Check the device's firmware version.

Steps

1. Double click the device in the device list to connect it to the client software.
2. Set the device mode as Normal in the live view window.

Normal & (® X

Normal Q

Test

Raw

Figure 2-2 Set Device Mode

3. Go to Communication Settings in the left navigation panel.
4. Select Profinet as communication protocol, and enable Profinet Enable.
5. Enter Profinet Device Name according to actual demands.

E@Note

Make sure that the device name is unique.

6. Set Profinet Result Module Size and Profinet Result Timeout according to actual
demands.

lilNote

The default value of Profinet Result Module Size is 64 bytes.

Communication Protocols Profinet
~ Profinet
Profinet Enable -

Profinet Device Name rt

Profinet Result Module Size o4 Bytes

Profinet Result Timeout(s) 10

Figure 2-3 Set Communication Parameters
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7. Go to Data Processing in the left navigation panel, and set format and contents contained
in the outputted information.

~ Data Processing
ROl Cutput Noread Enable
Profinet Output Format

code_content>

Profinet Format Check Execute
Profinet Format Chec

NoRead Image Index

Profinet Qutput NoRead

Profinet Qutput NoRead Text

Profinet Qutput Start Text

Profinet Cutput Stop Text

Profinet Output Barcode Enter Character Enable

Profinet Output Barcode Newline Character Enable |

Figure 2-4 Set Data Processing

E@Note

e Refer to the user manual of the smart code reader for detailed data processing settings.
e The specific parameters may differ by device models.

2.4 PLC Settings

This section takes Siemens S7 series PLC as an example to explain how to set PLC.

Steps
1. Run TIA Portal, click Create new project, enter parameters, and click Create.
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Ty Siemens
Totally Integrated Automation
PORTA

Create new project

Froject name: | sample_pnio_tesq

Open existing project

Create new project Version: | V15

J
Path: | CAUSErs wis s ihisiag o " =
)
J

Author: |
Migrate project
Commen! t: ~
v
Welcome Tour

Installed software

Help

@) User interface language

P Project view

Figure 2-5 Create New Project
2. Go to Options — Manage general station description files (GSD), import the GSDML files
to TIA Portal, and click Install.

Tif Siemens - C:\Usersixuchangdong\Desktopitestelsample_modbus_testsample_modbus_test

Project Edit View Insert Online Options Tools Window Help a0
N Totally Integrated Automation
F (% B seveproject 5) M =5 O ¥ settings e o¥ Gooffine Sz M@ 2 4] * PORTAL

Support packages

‘ 3 Manage general station description files (GSD)
Devices ge o= —— =scnp = s
Start Automation License Manager

T

[
%] Show refelgl anage general station description tiles
[l Global libr| | Installed GSDs GSDs in the project Find and replace
¥ _] sample_modbus_test ls
B Add new device Source path: | C:PNIOIgsdml B - IT"J
EEh Devices & networks - §'
» [ PLC_1 [CPU 1511-1 PN] Content of imported path _— £
] Whole words on H
@

r % ppipedsteyices [ File Version Language | Status Infe \
> 2@ Securiy settings ¥ GSDMLAV2 3d-Hikvisionhi-2021 . 234 English Alreadyinstalled Machine Vi

I » |g§ Common data

| » 5] Documentation settings
» (@ Languages & resources

+ i Online access
3 r\'ﬂ Card Reader/USB memory

[<] [T ]

Delcte || install.. | [sGancei]
| I
Figure 2-6 Install GSDs
3. Go to Devices & networks — Hardware category — Other field devices — PROFINET
I0 — Sensors — Hikvision — Machine Vision Systems, find the corresponding device,
drag or double-click the device to move it onto the network view.

4. Distribute the device to the PLC controller.
5. Double click the device to set its name.

EE]Note
The name configured here should be the same with that in the IDMVS. Otherwise,
communication error may occur.
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6. Set the subnet that the interface is networked with, and the |IP address.

E@Note

The device's IP address should be different with that in the IDMVS. Otherwise,
communication error may occur.

7. Set the device's 10 cycle and other parameters.

E@Note

Increase the value of Accepted update cycles without 10 data in Watchdog time if the
device goes offline.

8. Recompile and load the PLC program. When the PLC is connected to the device, the
indicator of the PLC and device will be solid green.

2.5 Device Module Definition

The device has six configurable modules as shown below:
e Acquisition Status Module

Acquisition Control Module

Reads Result 64 Bytes Module

User Data 64 Bytes Module

Reads Result 128 Bytes Module

Reads Result 250 Bytes Module

Acquisition Status Module

The acquisition status module sends the information about the current status of the device
from the device to the PLC.

e Module Slot No.: 1

e Module Size: 1 byte
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Table 2-1 Acquisition Status Module Description

Bit Name Description

Trigger Ready | The device is ready to receive new trigger signal.

When the Trigger Enable is set and the device is ready to receive next
trigger signal, the Trigger Ready is set.

1 Trigger Ack The device has already received the trigger signal.

2 Acquiring The device is acquiring images.

3 Decoding The device is recognizing decodes on images.

4 Results OK The device outpus new results successfully.
When the PLC is set Results Ack, it will be cleared.

5 Results NG The device does not read codes or get outputted results.
When the PLC is set Results Ack, it will be cleared.
E@Note
You should disable NoRead function when using NG signal.

6 Reserved Reserved.

7 General Fault An internal error is generated.

Acquisition Control Module

The acquisition control module sends images from the PLC to the device.
e Module Slot No.: 2
e Module Size: 1 byte
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Table 2-2 Acquisition Control Module Description

Bit Name Description

0 Trigger Enable The PLC controls the device’s trigger enable function via
this bit.

1 Trigger When following conditions are met, the PLC sets this bit to

trigger the device to acquire an image and run the
algorithm once.

e Trigger Enable is set.
e The device is not currently acquiring images and running

algorithms.
e Trigger Ready is set.
2 Results Ack After the PLC gets the latest results, Result Ack is set. At
the same time, Results OK and Results NG will be cleared.
3 Execute Execute the command specified in the User Data area.
Command
4-6 Reserved Reserved.
7 Clear Error Clear error status.

Reads Result 64 Bytes Module

The reads result 64 bytes module reads and sends the device’s processing result from the
device to the PLC.

e Module Slot No.: 3, configurable

e Module Size: 65 bytes

Table 2-3 Reads Result 64 Bytes Module Description

Bit Name Description
0 Result Length Result Data contains the actual length of data.
1.64 | Result Data The result output by the device, and its length is 64 bytes.

e When the actual result is smaller than 64 bytes, the spare
bytes will be filled with 0.

e When the actual result is greater than 64 bytes, the extra
bytes will be cut off.

User Data 64 Bytes Module

The user data 64 bytes module sends user data from the PLC to the device.
e Module Slot No.: 4, configurable
e Module Size: 65 bytes
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Table 2-4 User Data 64 Bytes Module Description

Bit Name Description
0 User Data Length | User Data contains the actual length of data.
1..64 | User Data The data or commands sent to the device.

Reads Result 128 Bytes Module

The reads result 128 bytes module is the result data and is sent to the PLC by the device.
e Module Slot No.: 3, configurable
e Module Size: 129 bytes

Table 2-5 Reads Result 128 Bytes Module

Bit Name Description
0 Result Length Result Data contains the actual length of data.
1.128 | Result Data The result output by the device, and its length is 128 bytes.

e When the actual result is smaller than 128 bytes, the
spare bytes will be filled with 0.

e When the actual result is greater than 128 bytes, the
extra bytes will be cut off.

Reads Result 250 Bytes Module

The reads result 250 bytes module is the result data and is sent to the PLC by the device.
e Module Slot No.: 3, 5, 6, 7, configurable
e Module Size: 251 bytes
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Table 2-6 Reads Result 250 Bytes Module

Bit Name Description
0 Result Length Result Data contains the actual length of data.
1.250 | Result Data The result output by the device, and its length is 250 bytes.

e When the actual result is smaller than 250 bytes, the
spare bytes will be filled with 0.

e When the actual result is greater than 250 bytes, the
extra bytes will be cut off.

2.6 Trigger Test

Communication Sequence Diagram

The communication sequence diagram of PLC and the device is shown below.

Trigger Enable Jl
Trigger Ready _’1_| |2_|
Trigger _,1_| ,2_‘

Trigger Ack |1_| ,2_\
Acquiring _’ﬁ [z—l
Decoding —’1—| IZ—‘—

|2
| 2

Results QK 1

Results NG

Results Ack
1

—
Read #1 Read #2

PLC

Camera

Figure 2-7 Communication Sequence Diagram

The logic of the above sequence diagram is shown below:

1. PLC sets Trigger Enable signal Q0.0. After the device is ready, set Trigger Ready signal
10.0.

2. After detecting the device's Trigger Ready signal, the PLC sends Trigger signal Q0.1 and
controls the device to operate once.

3. The device starts to acquire images and runs the algorithm after receiving Trigger signal.

e If codes are read successfully, set the Results OK signal 10.4 and put code contents into
the address starting from QB2.

e If codes are not read successfully, set the Results NG signal 10.5 and clear the start
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address of QB2.

E@Note

e If codes are not read successfully when NoRead is enabled, Results OK + “NoRead”
character are feedback.
e |f codes are not read successfully when NoRead is disabled, Results NG signal is feedback.

4. After detecting Results OK/NG, the PLC starts to read results from QB2.

5. After reading results is finished, set Results Ack signal Q0.2, and notify the device.

6. After the trigger flow is finished, PLC sends Trigger signal again and next round of trigger
flow begins.

TilNote

If the smart code reader cannot output results after receiving the Trigger signal due to an
internal error (for example, acquiring images are not enabled after the smart code reader is
connected to the IDMVS), the General Fault signal 10.7 will be set at this time. After the PLC
confirms the cause of the error, set the Clear Error signal Q0.7, and the trigger operation can
be continued after the error is cleared.

Create Variables

Create a new PLC variable according to the address assigned to the device according to the
device configuration, and you can view the current value of each module of the device online.

@  Trigger Ready Bool || =100 - v v M [& FasE
2 @ Trigger Ack Boal %I0.1 =] =] M [@ TRUE
3 |l|@  Acquiring Boal %I0.2 v v @ TRUE
4 |{@  Decoding Bool %I0.3 v v W [@ RUE
5 |l Results OK Boal %I04 =] =] M [& FaLsE
6 |@  Results NG Boal %I0.5 v v W [&E FaLSE
7 @  General Fault Bocl %I0.7 [ [ M [& FasE
& 4@  Trigger Enable Boal %00.0 [ [ W [® RUE
9 g0 Trigger Bool %G0.1 v ] ¥ [@ FaLsE
10 @  Results Ack Bocl %00.2 [ [ M [& FasE
< Excute Command Boal %003 [ [ W [® RUE
12 40 ClearError Bool %0Q0.7 v v M [& FasE
13 @@  FResultLength Byte %IET =] =] M 18200
14 40 ResultData0d Char %IB2 =l =l M o0
15 4@ FResultDatal Char %IB3 = ]| M o0
16 4 FResultData2 Char %IE4 =] =] M 'so0
17 4@  ResultData3 Char %IBS ]| ¥ M 300
18 4@ FResultDatad Char %IEG [ [ M 300
19 40 PResultDatas Char %LIB7 (v (v M o0
20 4@ ResultData6 Char %IES ]| ¥ M 300

Figure 2-8 Create PLC Variable
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Ovwverview of addresses

Filter: [v Inputs [ outputs [ ] Address gaps [ slot
Type Addr.fr.. Addr.to | Size Module Rack Slot Device name

| 0 0 1 Bytes Acquisition Status _1 0 1 id3000 [MV-D3XXX]
8] 0 0 1Bytes Acquisition Control _1 o 2 id3000 [MV-D3X0K]
| 1 65 65 By... Reads Result 64 bytes 1 0 3 id3000 [My-D3X0K]

Figure 2-9 Overview of Address

Ladder Diagram

The PLC triggers the device to read codes, and related ladder diagrams are shown below.
e Enable Trigger

- MNetwork 1: Enable the Camera

%00 .0 %00 .0
*Trigger Enable” *Trigger Enable”®
‘ /1 {s}

Figure 2-10 Enable Camera
e Send Trigger Signal

The trigger signal can be generated by adding an edge signal before Trigger Ready
according to actual demands. For example, when the PLC detects the photoelectric input

signal, it sends a trigger signal once. The figure below describes that a trigger signal is
outputted every second via the internal system clock.

¥  Network 2: Setthe trigger signal

%MO 5 %0 .0 %001 %01 %001
"Clock_1HzZ" P_TRIG *Trigger Ready” *Trigger” *Trigger Ack™ "Trigger”
— ——oax Q { |} 1 1 {s}
W20
Tag_1 %00.2
"Results Ack”
L (R }——

Figure 2-11 Send Trigger Signal
e Clear Trigger Signal
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*  Network 3: Cleartrigger signal

%00.1 W01 %001
*Trigger” *Trigger Ack” *Trigger”
| 1 | 1 IR}

iR

Figure 2-12 Clear Trigger Signal

e Get Device Results
Create a DB data block to store the reading result, add the result variable as shown below.
The first byte is the result length, and the result data is stored starting from the second byte.

1 <@ ¥ Static

2 4@an- Result Length Byte 0.0 1650 O M ™ ™ O
3 |qgm Result Datad Char 10 =] ™ = ] =
4 @@=  ResultDatal Char 20 = =] ] ™ ]
5 |qgm Result Data2 Char 30 =] =] ]| ] =]
6 <@ =  ResultData3 Char 4.0 = ~ ] ™ ]
7 o4l m Result Data4 Char 5.0 D @ E E D
& <@ =  ResultDatas Char 6.0 =] =] ] 7 O
9 |qgm Result Data6 Char 7.0 =] ] [ 7] =]
10| =  ResultData? Char 8.0 =] ] )] )] =]
1 |qn = Result Data8 Char 9.0 =] ] [ 7] =]
12 <@ = ResultData9 Char 10.0 ] ™ )] =) =
13 |qm = Result Data10 Char 11.0 =] ] [ ] =]
14 |qg = Result Data11 Char 12.0 =] =] = 7] |
|5 <@ = ResultDatal2 Char 130 =] =] )] ™ =
16 |qg = Result Data13 Char 14.0 =] =] ]| M |
17 <@ =  ResultDatal4 Char 15.0 =] =] ] =] O
18 <@ = ResultDatals Char 16.0 =] =] ] 7] ]
19 <@ = ResultDatalé Char 17.0 =] =] ] ™ ]
20 |4g = Result Data17 Char 18.0 = = ™) & M

Figure 2-13 Add Result Data Block

When the device feedbacks the Results OK or NG signal, it means that the result data has
been updated, and the PLC reads the result data to the DB data block.
After the reading is finished, set the Results Ack signal to acknowledge that the device has
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finished reading the result data.

0 4 Q02 o 4
"Results OK" "Results Ack” "Results OK” DPRD_DAT
{ | /1 | EN ENO ——
267 ?'wmj.
W05 "id3000~ RET_VAL"= Tag_2
"Results NG" Reads_Result_ YDE1
| | 64_bytes_ 1 LADDR RECORD “MV_ID_Result”
%002
"Results Ack”
{s ——
Figure 2-14 Get Results
e Clear Error
o 7 %07
"General Fault”™ “Clear Errar”
Ip |
e} {5}
M2
"Tag_3"
a0 7 Qo 7
"General Fault”™ “Clear Error”
| 1
|n} {R}
Tz 2
"Tag_4"

Figure 2-15 Clear Error

View Results

Through the monitoring and option tab, you can monitor the status of the variables of each
module of the device and view the result output. You can also add trace records of the
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variables via the Trace tab to view the control sequence.

i N I =
1 | 0

] i i
J 1 1 ﬂ

i ] H n

' B 1 [ e

Figure 2-16 View Control Sequence

32



Smart Code Reader Industrial Protocol Operation Manual

Chapter 3 ModBus

3.1 Introduction

Modbus is a request/response protocol whose services are specified by function codes.
Port 502 is reserved for ModBus communication. It uses standard EtherNet hardware and
software to exchange 1/0 data and diagnostic information.

UﬂNote

This chapter takes Siemens S7 series PLC as an example to explain how to communicate
with smart code readers via ModBus communication protocol. For other devices, refer to
the user manual provided by the manufacturer and make related settings by reading
contents of this chapter.

3.2 Hardware Wiring

The wiring of PLC controller, ModBus TCP test tool, and the smart code reader is shown
below.

ModBus TCP Test Tool
"‘ D Smart Code Reader

Industrial Switch

PLC Controller

Figure 3-1 Hardware Wiring

3.3 Smart Code Reader Settings

Before using the smart code reader's ModBus function to communicate with other devices,
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you need to set the smart code reader first via the IDMVS client software.
Before you start:

e Make sure that the PC has installed the IDMVS client software with version of V2.3.1 and
above.

e Check the device’s firmware version.
Steps

1. Double click the device in the device list to connect it to the client software.
2. Set the device mode as Normal in the live view window.

Normal ﬁ{ ®» X

Normal
Test

Raw

Figure 3-2 Set Device Mode

3. Go to Communication Settings in the left navigation panel.

4. Select ModBus as communication protocol, and enable ModBus Enable.

5. Set ModBus Mode as Server or Client.

e Control, status and result are in holding register when the ModBus mode is server, and
offset address is fixed, and only result module size can be configured.
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Communication Protocols

v ModBus

ModBu

ModBus

ModBus

ModBus

ModBus Conitre

ModB

ModB

ModB

ModBus

ModBus Res

ModBus Res

ModBus Res

ModBus

Figure 3-3 Server Mode

e You should set the server's (that is PLC or ModBus test tool) IP address and port number,
and control poll interval when the ModBus mode is client. Control, status and result are in
holding register, and offset address and result module size can be configured.
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Communication Protocols

v ModBus

ModBus Enable

ModBus Mode

ModB ver |P

ModB ver Port

ModBus Control Poll Inter...

ModBus Control Space

ModBus Control Offset

ModBus Contro

ModBus Status Space

ModBus S

ModBus S

ModBus Result Space

ModBus Result Offset

ModBus

ModBus

ModBus Res

Figure 3-4 Client Mode

6. Go to Data Processing in the left navigation panel, and set format and contents contained
in the outputted information.
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v Data Processing

ROI Qutput Noread Enable

ModBus Format Check Execute

ModBus Format Check Result

NoRead Image Index

ModBus Qutput NoRead
ModBus Output NoRead Text
ModBus Qutput Start Text

ModBus Qutput Stop Text

Figure 3-5 Set Data Processing

E@Note

e Refer to the user manual of the smart code reader for detailed data processing settings.
e The specific parameters may differ by device models.

3.4 ModBus TCP Test Tool

The ModBus TCP test tool can be used to test whether the ModBus communication between
devices is normal.

e When the device is working in server mode, ModBus Poll software can be used.

e When the device is working in client mode, ModBus Slave software can be used.

3.4.1 ModBus Poll

When the device is working in server mode, and ModBus Poll software works in client mode
and will actively connect to the device.

Steps
1. Enter connection setup parameters according to actual demands.
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Y
File Edit Connection Setup Functions Display Wiew Window Help
DEE&E|X| M= & |o506151617 2223 Tckl|? K2
Tx=0:Err=0:1D=1:F =03 SR =1000ms
Mo connection
’Jﬁ Connection Setup X
o i
C 1
1 onnection
— Modbus TCPAP ~
i Cancel
3 Sernal Settings
— JBIEHRO (COM1) Mode
4] RTU C)asCl
5 9600 Baud
; Aok Response Timeout
ata bits
— 1000 [ms]
i Even Parity
a Delay Between Folls
— 1 Stop Bit Advanced ms]
9
B Fiemate Maodbus Server
IP Address or Node Name
[10.54.55 207 ]
Server Port Cornect Timeout ® 1P
300 [ms] OlP
[
iFor Help, press F1. [10.64.55.22]: 502

Figure 3-6 Set IP Address and Port

EE]Note

The server port is set as 502.

2. Read the holding registers of the device via the 03 command, start reading from address
offset 0, and set an appropriate number of read registers and polling read interval time.

W

File Edit Connection Setup Functions Display View Window Help

D& X|F | 82| /|os06151617 2223|TCc k.| T W2
Tx =14857: Err = 14336: 1D = 1: F = 03: SR = 1000ms

AHas‘ l . T l
Read/Write Definition *

0

B Stvell:
2 Function: | 03 Fiead Holding Registers [4x] ~ Cancel
i Address: l:l Protocol address. E.g. 40011 -+ 10

4

— Quantity:

5

— Soan Rate: 1000 ] Apply
E Disable

7 [ ReadAwiite Disabled

8 [[] Disable on error Read//iite Once
; igw

— Rows

@10 Oz O80 (O100 O Fitto Quantity
[] Hide &lias Columns [JPLC &ddresses [Ease 11
[ address in Cell [ Ervon/Dariel Mode

For Help, press F1. [10.64.55.202]: 502

Figure 3-7 Set Polling and Reading Holding Register

3. Alternately write 3 and 5 to the register of offset address 0 in the control area to trigger
the device to acquire image once, and return the code reading result in the result area.
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WL iodbus Dol - bpoll B O %
File Edit Connection Setup Functions Display WView Window Help - 8 %
DEMEE| % |™ = 5000506151617 22 23[TC | B W2

Tx=201:Err=0:ID=1:F=03: SR =1000ms

Alias 00000 Alias 00010|
0 Comtral O 0000
1 Status Write Single Register *
2
il Slave |0 | | I Send I
;
| Length + Codes
4 OxAE3E Address: l:l Cancel
; — [] Close dialog on "Fesponze ok"
] Ox003E Use Function
() 0: \white single register
(®) 16: ‘write multiple registers
IFor Help, press F1. [10.64.55.202]: 502

Figure 3-8 Results

3.4.2 ModBus Slave

When the device is working in client mode, ModBus Slave software can be used.
Steps

1. Run ModBus Slave that waits for device connection.
2. Set the device’s Server IP and Server Port
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a3
{ File Edit Connection Setup Display View Window Help
T EIEIEEEL |
-
| (=== ||
{=1F=03 [ % '
onnection Setu
| Mo connection P |
| Alia Connechon I oK | Alias |
Modbus TCPAP ~ — | |l
]
Cancel
l Serial Seftings
2 A{EiH0 [COM1]
tod
El 9500 Baud ose
4 RTU ASCI
— & D ata bits
5 Flow Cantral
| _6 Even Parity DSR | |CTS RTS Toggle
O (I 1
{17 1 Stop Bit
1l
i ? TCRAP Server
| IP Address Port
|
127.00.1 -
|
Any Address (@) Pvd
[ Igrare Urit 1D (IIPvE
£ >
{Far Help, press F1. ~ [Any IP Address]: 502

Figure 3-9 Set Server IP and Port

3. Set Slave ID as 255, and monitor the holding register area.
4. Use 03 command to read the holding register area in sequence according to configured
interval time.
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a3
File Edit Connection Setup Display View Window Help

D& T Ea? W

[= & ]=]
ID =255:F=03
Slave Definition X
| Alias] Alias |

o Slave

1 Functior: | 03 Holding Register [41] ~ Cancel

2 addess 0|

? Quantiy: (1000

: Wiew 1
— Rows

5| @10 O Os0 O100 O Fitto Quantity

6
— [] Hide Alias Calumns [ PLC Addresses [Base 1]

7
3 Errar Simulation

9 [ 5kip response [Jinsert CRCALRC emar
— [Mat when uzing TCPAP]

EI [ms] Fespanise Delay [ Retum exception 05, Busy
£ >
For Help, press F1. i [Any IP Address]: 502

Figure 3-10 Set Slave Definition Parameters

5. Alternately write 3 and 5 to the register in the control area to trigger the device to acquire
image once, and return the code reading result in the result area.

3
File Edit Connection Setup Display View Window Help

B EEEEEL

|
] (=== |
1 ID=255:F=03 |
|
Alias 00000 Alias ooo1o| Alia5| |
|
1llo Contral 0|
K 0x0102 0
2 0x000D - -
11— * Edit Register X
| 3 0x703C
42 Ox4E3E Vel
| _5 0x526F [ Aute increment Cancel
1 6 0x6165
— Length + Codes
HE7 Ox3C64 ]
1ls 0x702F 0
1o 0x003E 0
|
1
< >
\For HeIE,‘ press F1. L _ [Any 1P Address]: 502

Figure 3-11 Results
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3.5 PLC Settings

This section takes the ModBus TCP settings of Siemens S7 series PLC as an example to
explain how to set PLC’s ModBus communication.

Steps
1. Run TIA Portal, click Create new project, enter parameters, and click Create.

T Siemens

Totally Integrated Automation
PORTA

Create new project

Project name: | sample_modbus_test

Open existing project

Create new project Version: |15

|
Path: |C:’luner:1te£t ‘l
|
|

Author: |

b Migrate project
Comment: |

Welcome Tour

Installed software

Help
[} User interface language

» Project view

Figure 3-12 Create New Project
2. Add the corresponding PLC controller.

Devices

Add new device X
¥ ] sample_modbus_test Device name:
. : :
___________ | Add.new device : |PLC_1| |
oy Devices & networks

v [ PLC_1 [CPU 1511-1 PN] ~ -

+ i Ungrouped devices ~ L Controllers || Device:

3 Ei Security settings m 4 E. SIMATIC 57-1200

» (g8 Common data '—III_E"M"""C 57-1500

3 Eﬂ] Documentation settings Controllers ~ | CPU

~ [l CPU 1511-1 PN
Il se57 511-1AK00-0ABO
[l 6E57 511-1AK01-0ABD
Il 5E57 511-1AK02-0AB0
» [l CPU 1511CA1 PN
» [l CPU 15121 PN - Vi -
» [l CPU 15131 PN
» [l CPU 15152 PN Description:

HMI
] n_[. CPU 1516-3 PNIDF CPU with displa_'f,u\fu_rk memory 150 KB code and
b p—!l CPU 1517-3 PNIDP 1NMB da_la,ﬁo ns blt_lnslrucuon time; 4-stage
= protection concept, integrated technology
» L@ CPU 15184 PNIDP functions: Motion Control, closed-loop control,
PC systems » "‘_I. CPU 15184 PNIDP ODK counting&measuring; integrated tracing;
» [l CPU 15184 PNIDF MFP [’E‘C’J‘FI_NETIO c_ontro_ller,liLiEEErt_quTﬂRT, 2 ports,

Figure 3-13 Add PLC

» p_m Languages & resources
» i Online access CPU 1511-1 PN

3 p_w Card Reader/USE memaory

Article no.: 6ES57 511-1AK01-0ABO
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3. Set the IP address of the PLC controller.

Ethernet addresses

Time synchronization

Operating mode

« Advanced options

Interface options
Media redundancy

} Real time settings

b Port [X1P1R]

¥ Port[X1 P2 R]

Web server access

v
(<[ ] [>] [100% M g | (<[]
|§. Properties ||"_i.'.lnfo y||ﬂ Diagnostics |
J General || 10 tags || System constants || Texts |
General I Subnet: | Not networked [+]

| Add new subnet

IP protocol

@ SetIP address in the project

IP address: | 10

. 195 . 233 _ 200|

Subnetmask: | 255 . 255 . 255 .0 |

[:] Use router

T v T

O IP address is set directly at the device

Figure 3-14 Set IP Address

4. Go to Communication — Others — MODBUS TCP, and add MB_SERVER command.
5. Create a new MV_ID_REG data block in MB_HOLD_REG pin to store the communication
data of the holding register, and add variables to the data block.

Static

-

L] Control
= Status
| |

= Wk =

* Result

ApaAAA

[ I |

[e)}

= Result Length
= » ResultData

Word

Word

Struct

Word

Array[0..199] of Char

Figure 3-15 MV_ID_REG Data Block

| 0.0 1640
20 1640
40
4.0 1680
6.0

00000
NEEEK

NEEEE
NEEEK

0000

. Create a new MV_MB_TCON data block at the CONNECT pin, create a MV_MB_Server

variable, appoint its data type as TCON_IP_v4, and expand variables to assign values to it.

1 4 - Static

2 = ¥ WV_MB_Server
3 Interfaceld
4 D
6

8
9
10

= ¥ ADDR

AT

==

RemotePort

]

LocalPort

Connec tionType
ActiveEstablished
= ¥ RemoteAddre:

ADDRI[1]
ADDR[2]
ADDR(3]
ADDR[4]

I

TCOMN_IP_v4 [
HV_ANY 64

CONN_OUC 1681

Byte 08

Bool

s IP_v4

Array[1.4] of Byte
Byte

Byte

Byte

Byte

uint

uint

NERRAERRRECREE
NEEEEREEEEEE®
HERRERREREEEREE

502

Figure 3-16 MV_MB_TCON Data Block

7. Store other pins to the address starting from M10.0.

8. Compile project

and download it to the PLC controller.
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3.6 Device Register Definition

The device only uses holding registers and is divided into three areas: control, status, and

result.

Control

The control area controls the device to get images from PLC to the device.
e Control area location: holding register, configurable offset (0 by default).
e Control area size: 1 register (2 bytes).

Table 3-1 Control Area Definition

REG/bit Name Description
REGO0.0 Trigger The PLC controls the device’s trigger enable function via this bit.
Enable

REGO.1 Trigger When following conditions are met, the PLC sets this bit to
trigger the device to acquire an image and run the algorithm
once.
e Trigger Enable is set.
e The device is not currently acquiring images and running

algorithms.

e Trigger Ready is set.

REGO0.2 Results Ack | After the PLC gets the latest results, Result Ack is set. At the
same time, Results OK and Results NG will be cleared.

REG0.3- | Reserved Reserved.

14

REGO0.15 | Clear Error Clear error status.

Status

The status area feedbacks the device’s current status from the device to PLC.
e Status area location: holding register, configurable offset (1 by default).
e Status area size: 1 register (2 bytes).
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Table 3-2 Status Area Definition

REG1/bit Name Description

REG1.0 Trigger Ready The device is ready to receive new trigger signal.
When the Trigger Enable is set and the device is ready to
receive next trigger signal, the Trigger Ready is set.

REG 1.1 Trigger Ack The device has already received the trigger signal.

REG 1.2 Acquiring The device is acquiring images.

REG 1.3 Decoding The device is recognizing decodes on images.

REG 1.4-7 Reserved Reserved.

REG 1.8 Results OK The device outpus new results successfully.
When the PLC is set Results Ack, it will be cleared.

REG 1.9 Results NG The device does not read codes or get outputted results.
When the PLC is set Results Ack, it will be cleared.
[lilNote
You should disable NoRead function when using NG
signal.

REG 1.10-14 | Reserved Reserved.

REG 1.15 General Fault The device’s internal fault, and you can clear this signal
via Clear Error.

Result

The result area stores result data from the device to PLC.
e Result area location: holding register, configurable offset (2 by default).
e Result size: 4 to 500 registers (100 by default).
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Table 3-3 Result Area Definition

filled with 0.

cut off.

REG/word Name Description
REG2 Result Length | The result area includes invalid data length.
REG3.. Result Data The result output by the device.

e When result data length is smaller than
configured result module, the spare bytes will be

e When result data length is greater than
configured result module, the extra bytes will be

3.7 Trigger Test

Communication Sequence Diagram

The communication sequence diagram of PLC and the device is shown below.

Trigger Enable
9g Jl

Trigger Ready _lj-_l |2_|

Trigger _]1_|

Trigger Ack
1

Acquiring 1

Decoding 1

Results QK 1

Results NG

Results Ack
1

Read #1
PLC

Camera

——
Read #2

Figure 3-17 Communication Sequence Diagram
The logic of the above sequence diagram is shown below:

1. PLC sets Trigger Enable signal REGO.0. After the device is ready, set Trigger Ready signal

REG1.0.

2. After detecting the device’s Trigger Ready signal, the PLC sends Trigger signal REGO.1

and controls the device to read codes.

3. The device starts to acquire images and decode images after receiving Trigger signal.

e If codes are read successfully, set the Results OK signal REG1.8 and put code length and

contents into the address starting from REG2.
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e If codes are not read successfully, set the Results NG signal REG1.9 and clear the start
address of REG2.

E@Note

e If codes are not read successfully when NoRead is enabled, Results OK + “NoRead”
character are feedback.
e If codes are not read successfully when NoRead is disabled, Results NG signal is feedback.

4. After detecting Results OK/NG, the PLC starts to read code length and data from REG2.

5. After reading results is finished, set Results Ack signal REG0.2, and notify the device.

6. After the trigger flow is finished, PLC sends Trigger signal again and next round of trigger
flow begins.

E@Note

If the smart code reader cannot output results after receiving the Trigger signal due to an
internal error (for example, acquiring images are not enabled after the smart code reader is
connected to the IDMVS), the General Fault signal REG1.15 will be set at this time. After the
PLC confirms the cause of the error, set the Clear Error signal REG0.15, and the trigger
operation can be continued after the error is cleared.

Create Variables

Create variables in accordance with the device's register.

gl  TriggerEnable Bool %M100.0 ] =] v
2 @  Trigger Eool %M1 00. 1 = ¥ =]
3 @ Results Ack Eool %LM100.2 M ¥ [+
4 4@ ClearError Bool Wh101.7 ) [ =]
5 |4@  TriggerReady Bool %LM102.0 M [+ [+
6 <@l Trigger Ack Boaol %102.1 v ¥ =]
7 @  Acguiring Eool L1022 = ¥ [+
8 |4@ Decoding Bool %102 3 ] =] [+
o |4@  Results OK Eool %LM103.0 = [+ =]
10 |40 Results NG Bool %LM103.1 M [+ [+
11 @@  General Fault Bool %WM103 .7 v ¥ =]

Figure 3-18 Create Variables

Ladder Diagram

The PLC triggers the device to read codes, and related ladder diagrams are shown below.
e Send Control and Reading Status
Write MW100 to the control area of the device, read the status area of the device to MW102,
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and create variables for each bit of control and status.

SVWAP
Word
EN ——
w00 %DB2.DEVO
Tag_7 IN “I_ID_REG".
ouT Control
SVNAP
Word
EN —— —_—
%DB2 DBW2 w102
“IMV_ID_REG". out Tag_8
Status 1M

Figure 3-19 Send Control and Reading Status

e Enable Trigger

- Network 3:

Enable the reader

W100.0 1000
"Trigger Enable” "Trigger Enable”
/1 {5}

Figure 3-20 Enable Trigger

e Trigger Device to Read Codes

The trigger signal can be generated by adding an edge signal before Trigger Ready
according to actual demands. For example, when the PLC detects the photoelectric input
signal, it sends a trigger signal once. The figure below describes that a trigger signal is
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outputted every second via the internal system clock.

*  Network 4: Setthe triggersignal

MO .5 TW102.0 W100.1 W102.1 W100.1
"Clock_1Hz" P_TRIG "Trigger Ready” "Trigger” "Trigger Ack” "Trigger”
| Lk Q | /1 /1 {5}
W2.0
Tag_33 %M100.2
"Results Ack”
—{R }—

Figure 3-21 Send Trigger Signal
e Clear Trigger Signal

W100.1 1021 W100.1
"Trigger” *Trigger Ack” "Trigger®

] 1 ] 1
‘ 1| 1| {R p—

Figure 3-22 Clear Trigger Signal

e Get Device Results
Create a DB data block to store the reading result, add the result array variable as shown
below.

MV_ID_RESULT
MName Data type Offset Start value Retain Accessible f.. Writa... Visiblein .. Setpoint
I <@ ~ Static
2 <= p result Array[0..199] of Char El|=| 0.0 [l [+ [ [ =] [

Figure 3-23 Add Result Array Variable

When the device feedbacks the Results OK or NG signal, it means that the result data has
been updated, and the PLC reads the result data to the DB data block.

After the reading is finished, set the Results Ack signal to acknowledge that the device has
finished reading the result data.

E@Note

If the endianness of codes read is different from actual one, you can enable result byte swap
function via the IDMVS.
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e Clear Error

- MNetwork 7: Clear Error

EM103.0 WM100.2 1030
*Results OK" "Results Ack” "Results OK” MOVE_BLK
|} % |} N — 10—
%DB2.DBB6 “DB4DBBO
. %WM103.1 ) "MV_ID_REG". “W_ID_
Results NG Result."Result RESULT".
I I Data"[0] IN ouT — result[o]
%DB2.DBWA
“NV_ID_REG".
Result."Result
Length” — counT
WM100.2
“Results Ack”
(s)

Figure 3-24 Get Device Results

View Results

Figure 3-25 Clear Error

M103.7 1017
"General Fault” "Clear Error”
Ip |
{P| {5}
M2 1
"Tag_34"
1037 1017
"General Fault” “Clear Error”
| 1
N} {R}
M2 2
"Tag_35"

Through the monitoring and option tab, you can monitor the status of the variables of each
module of the device and view the result output. You can also add trace records of the
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variables via the Trace tab to view the control sequence.

1 <@ ¥ Static

2 @ . Control Wiord 0.0 # 16£0001 ()] = = = 0
3 @ Status Word 20 55 16#0001 0 =] =] =) (]
4 <] = ¥ Result Struct 40 D E E E

5 @ = Result Length  Word 40 16#0 16#000D 0 =) =) =) (]
6 |4 = v ResultData Array[0.199] of Char 6.0 | =) =) =) (]
7 | = Result Data... Char 6.0 ! D

8 |3 L} Result Data... Char 7.0 p' D

9 |ag = Result Data... Char 80 = D

10 |- . Result Data... Char 9.0 N 0

1 | . Result Data... Char 100 o' 0

12 | . Result Data._.. Char 1.0 T ()]

13 |- . Result Data... Char 120 e’ 0

14 |-z - Result Data_.. Char 130 a’ ()]

15 | . Result Data... Char 140 d' 0

16 |- . Result Data... Char 150 2 0

17 |- . Result Data... Char 16.0 T 0

18 | = ResultDsta.. Char 17.0 P’ |

19 | . Result Data_.. Char 180 B ()]

Figure 3-26 View Results

Trigger Enable

Trigger Ready

Clear Error

T T T T T T T T T T T T T T
1.8 2 22 24 2.6 28 3 3.2 34 36 3.8 4 4.2 44
[-]

Figure 3-27 View Control Sequence
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Chapter 4 MELSEC/SLMP

4.1 Introduction

MELSEC/SLMP is the abbreviation of communication protocol such as reading or writing of
the device data of the Q/L series programmable controller CPU by external devices via the
C24 or E71 module.

UﬂNote

This chapter takes Mitsubishi Q series and FX3U series PLCs as an example to explain how
to communicate with smart code readers via MELSEC/SLMP communication protocol. For
other devices, refer to the user manual provided by the manufacturer and make related
settings by reading contents of this chapter.

4.2 Hardware Wiring

The wiring of Mitsubishi PLC and the smart code reader is shown below.

Mitsubishi Q Series PLC

Smart Code Reader

Industrial Switch

Mitsubishi FX3U Series PLC

Figure 4-1 Hardware Wiring

52



Smart Code Reader Industrial Protocol Operation Manual

4.3 Smart Code Reader Settings

Before using the smart code reader's MELSEC/SLMP function to communicate with other

devices, you need to set the smart code reader first via the IDMVS client software.

Before you start:

e Make sure that the PC has installed the IDMVS client software with version of V2.3.1 and
above.

e Check the device's firmware version.

Steps

1. Double click the device in the device list to connect it to the client software.
2. Set the device mode as Normal in the live view window.

Normal & (® O

Normal Q

Test

Raw

Figure 4-2 Set Device Mode

. Go to Communication Settings in the left navigation panel.

. Select MELSEC/SLMP as communication protocol, and enable MELSEC/SLMP Enable.

. Enter MELSEC Server IP and MELSEC Server Port according to actual demands.

. Set MELSEC Frame Type.
Regarding Mitsubishi Q series PLC, you should set MELSEC Frame Type as 1E, 3E, or 4E.
Regarding Mitsubishi FX3U series PLC, you should set MELSEC Frame Type as 1E.

. Set MELSEC Control Poll Interval according to actual demands.

E@Note

e The smaller configured interval, the more frequent the reading and the greater the network
loads.

e The control, status, and result modules are located in the D area of the device. The offset
address and result module size can be configured.

Neoe e O bW
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¥ Communication Control

Network Number

ode Number

or Number

Control Poll In

Figure 4-3 Set Parameters

8. Go to Data Processing in the left navigation panel, and set format and contents contained
in the outputted information.

v Data Processing
ROl Output Noread Enable

MELSEC Qutput Format

C Format Ct Execute
MELSEC Format Cf

NoRead Image Index

MELSEC NoRead
MELSEC Output Start Text

MELSEC Qutput p Text

MELSEC Output B

MELSEC Output Barcode

Figure 4-4 Set Data Processing
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E@Note

e Refer to the user manual of the smart code reader for detailed data processing settings.
e The specific parameters may differ by device models.

4.4 PLC Settings

This section takes Mitsubishi FX3U series and Q series PLCs as an example to explain how
to set PLC.

4.4.1 Mitsubishi FX3U Series PLC

Mitsubishi FX3U series PLC uses an external Ethernet module to realize MELSEC/SLMP
communication function, and the hardware configuration should be done before use. Use
FX3U-ENET-L configuration tool to set IP address of Ethernet module and enable MC
communication function.

Ethernet Module Configuration

Steps
1. Run FX3U-ENET-L configurator and select module 0.

!E FX Configurator-EN (Unset file) - [Ethernet settings]
Fle Ywiew Help

Ohzd &

Ethernet Module settings

EIBX

Wodule 0

Operational settings

Initial settings

Open settings

Router relay parameter

E-mail settings

Necessary sefting{ Nosetting / Already set )
Setifitisneeded{ MNosstting /  Alreacy set )

Online

Transfer setup ‘ PLC remote operation ‘

Detault
Check

Diagnostics

Werity

Ready

HUM

Figure 4-5 Ethernet Module Settings

2. Configure operational settings.
e Communication data code: The device

should be set as BIN_1 frame if Binary code is
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selected, and the device should be set as ASCII_1E frame if ASCIl code is selected.
e Initial timing: Select Always wait for OPEN.
e |P address: It should be the same with the device’s Server IP address.

ﬂ FX Configurator-EN (Unset file) - [Ethernet operational settings] Qg|@

File Yiew Help

Ca

ata code Initial titninig
~ Do nat wait for OPEN ( Communications
impozssible st STOP time )
" ASCl code 5 Ahways wat for OPEN ( Communication
possikle ot STOP time )

P address
hput format  [DEC. |

Paddress | 172

21 250 es]

Send frame setfing

(" Ethernet(v2.0)

" IEEEB02.3

PLCTP

TCP Existence confirmation settin

(+ Use the KeepAlive

" Use the Ping

End Cancel

Ready NIM

Figure 4-6 Ethernet Operational Settings

3. Open Ethernet open settings, set TCP as Protocol, Passive (MC) as Open system, and
5000 as host station Port No. (DEC.).
4. Write to PLC after configuration.

Create GX-Works2 Project

When using Mitsubishi FX3U series PLC, you should also create GX-Works2 project.

Steps

1. Create a new GX-Works2 project, set Series and Type in according with FX3U series PLC.

2. Go to Navigation — Connection Destination — PC Side I/F Serial Setting — Serial
USB, and set COM Port and Transmission Speed.

E@Note

Make sure that PLC can be visited via the cable of USB to serial port.
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4.4.2 Mitsubishi Q Series PLC

Regarding the Mitsubishi Q series PLC, you can configure it via GX-Works2.

Steps

1. Create a new GX-Works2 project, set Series and Type in according with Q series PLC.
2. Go to Navigation — Connection Destination — PC Side I/F, select Q Series Bus, and
select Ethernet to test communication connection.

_lilNote

Make sure that the PLC can be visited via the network.

3. Go to Navigation — Project —~ Parameters — PLC Parameters — Built-in Ethernet
Port, set the IP address of the PLC that should be the same with the device’s Server IP
address.

4. Set communication data code: The device should be set as 3E frame if Binary code is
selected, and the device should be set as ASCII_1E frame if ASCIl code is selected.

5. Check Enable online change (FTP, MC protocol).

6. Click Open settings, enable MC protocol, set TCP protocol and port that should be the
same with the device’s Server port address.

4.5 Device Module Definition

The device has three modules, including control, status, and result.

Control

The control module controls the device to get images from PLC to the device.
e Control module location: software component D area, configurable offset (0 by default).
e Control module size: 2 bytes.
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Table 4-1 Control Module Definition

DO/bit | Name Description

D0.0 Trigger The PLC controls the device's trigger enable function via this bit.
Enable

DO0.1 Trigger When following conditions are met, the PLC sets this bit to trigger

the device to acquire an image and run the algorithm once.

e Trigger Enable is set.

e The device is not currently acquiring images and running
algorithms.

e Trigger Ready is set.

D0.2 Results Ack | After the PLC gets the latest results, Result Ack is set. At the same
time, Results OK and Results NG will be cleared.

D0.3- Reserved Reserved.

14

D0.15 | Clear Error Clear error status.
Status

The status module feedbacks the device's current status from the device to PLC.
e Status module location: software component D area, configurable offset (1 by default).
e Status module size: 2 bytes.
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Table 4-2 Status Module Definition

D1/bit | Name Description

D1.0 Trigger Ready | The device is ready to receive new trigger signal.

When the Trigger Enable is set and the device is ready to receive
next trigger signal, the Trigger Ready is set.

D1.1 Trigger Ack The device has already received the trigger signal.
D1.2 Acquiring The device is acquiring images.

D1.3 Decoding The device is recognizing decodes on images.
D1.4-7 Reserved Reserved.

D1.8 Results OK The device outpus new results successfully.

When the PLC is set Results Ack, it will be cleared.

D1.9 Results NG The device does not read codes or get outputted results.
When the PLC is set Results Ack, it will be cleared.

lilNote

You should disable NoRead function when using NG signal.

D1.10- Reserved Reserved.
14

D1.15 General Fault | The device's internal fault, and you can clear this signal via Clear
Error.

Result

The result module stores result data from the device to PLC.
e Result module location: software component D area, configurable offset (2 by default).
e Result size: 2 to 500 words (100 by default).
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Table 4-3 Result Module Definition

Word | Name Description
D2 Result The result area includes invalid data length.
Length

D3.. | Result Data | The result output by the device.

e When result data length is smaller than configured result
module, the spare bytes will be filled with 0.

e When result data length is greater than configured result module,
the extra bytes will be cut off.

4.6 Trigger Test

Communication Sequence Diagram

The communication sequence diagram of PLC and the device is shown below.

Trigger Enable Jl
Trigger Ready —]1_‘ |2_|
Trigger _Jl_\ ,2_\
Trigger Ack ,1_| ,2_\
Acquiring _,1—\ |2—|
Decoding —,l—l Iz—‘—
|2 |
2

Results QK 1

Results NG

Results Ack
1

——
Read #1 Read #2

PLC

Camera

Figure 4-7 Communication Sequence Diagram

The logic of the above sequence diagram is shown below:

1. PLC sets Trigger Enable signal D0.0. After the device is ready, set Trigger Ready signal
D1.0.

2. After detecting the device's Trigger Ready signal, the PLC sends Trigger signal D0.1 and
controls the device to read codes.

3. The device starts to acquire images and decode images after receiving Trigger signal.

e If codes are read successfully, set the Results OK signal D1.8 and put code length and
contents into the address starting from D2.
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e If codes are not read successfully, set the Results NG signal D1.9 and clear the start
address of D2.

E@Note

e If codes are not read successfully when NoRead is enabled, Results OK + “NoRead”
character are feedback.
e If codes are not read successfully when NoRead is disabled, Results NG signal is feedback.

4. After detecting Results OK/NG, the PLC starts to read code length and data from D2.

5. After reading results is finished, set Results Ack signal D0.2, and notify the device.

6. After the trigger flow is finished, PLC sends Trigger signal again and next round of trigger
flow begins.

E@Note

If the smart code reader cannot output results after receiving the Trigger signal due to an
internal error (for example, acquiring images are not enabled after the smart code reader is
connected to the IDMVS), the General Fault signal D1.15 will be set at this time. After the
PLC confirms the cause of the error, set the Clear Error signal D0.15, and the trigger
operation can be continued after the error is cleared.

Ladder Diagram

The PLC triggers the device to read codes, and related ladder diagrams are shown below.
e Enable Trigger

[sET D0.0
Trigger Trigger
Enable Enable

Figure 4-8 Enable Trigger

e Trigger Device to Read Codes

The trigger signal can be generated by adding an edge signal before Trigger Ready
according to actual demands. For example, when the PLC detects the photoelectric input
signal, it sends a trigger signal once.

D1.0 D01 D11
| | | Iy

20—} A £ [SET Do.1 1

Trigger Trigger Trigger Trigger

Ready Ack

[RST Do2

Results
Ack

Figure 4-9 Send Trigger Signal
e Clear Trigger Signal
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D01 D11

| || [RsT DO.1
Trigger Trigger

Ack

Trigger

Figure 4-10 Clear Trigger Signal
e Get Device Results
When the device feedbacks the Results OK or NG signal, it means that the result data has
been updated, and the PLC reads the result data to the DB data block.

After the reading is finished, set the Results Ack signal to acknowledge that the device has
finished reading the result data.

D18 Dl
| || [
10— | |} [BMOV D3 D1000 D2 1
Results Results
0K 0K
D19 Do.2
} s [sET D02
Results Results Results
NG Ack Ack

Figure 4-11 Get Device Results
e Clear Error
When there is a trigger error and no result outputted, General Fault signal is set. After

locating the cause of the error, the Clear Error signal can be set to clear the error and the
device continues to acquire images.

D1F
| I
” | [seT DO.F 1
General Clear Er
Fault ror
D1F
23 [
_/‘/I’ [RsT DO.F 1
General Clear Er
Fault ror

Figure 4-12 Clear Error

View Results

You can monitor the status of each module variable of the device and view outputted results
via the software component/buffered memory. You can also observe the changing
sequence of module signals of the device via sample tracking.
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Chapter 5 FINS

5.1 Introduction

FINS (Factory Interface Network Service) communication protocol is a command/response
system for industrial automation control networks developed by Omron, and it helps achieve
seamless communication between various networks.

UﬂNote

This chapter takes Omron NX series PLC as an example to explain how to communicate
with the smart code reader via the FINS communication protocol. For other devices, refer to
the user manual provided by the manufacturer and make related settings by reading
contents of this chapter.

5.2 Hardware Wiring

The wiring of Omron NX series PLC and the smart code reader is shown below.

Smart Code Reader

-9

Omron NX Series PLC Industrial Switch

Figure 5-1 Hardware Wiring

5.3 Smart Code Reader Settings

Before using the smart code reader’s FINS function to communicate with PLC devices, you
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need to set the smart code reader first via the IDMVS client software.

Before you start:

e Make sure that the PC has installed the IDMVS client software with version of V2.3.1 and
above.

e Check the device's firmware version.

Steps

1. Double click the device in the device list to connect it to the client software.
2. Set the device mode as Normal in the live view window.

Normal ﬁ{ ®» X

Normal Q

Test

Raw

Figure 5-2 Set Device Mode

3. Go to Communication Settings in the left navigation panel.

4. Select FINS as communication protocol, and enable FINS Enable.

5. Enter FINS Server IP and FINS Server Port according to actual demands.
6. Set FINS Control Poll Interval according to actual demands.

E@Note

The control, status, and result modules are located in the DM area of the device. The offset
address and result module size can be configured.
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Communication Protocols
v~ Fins
Fins Enable
Fins Server IP
Fins Server Port

Fins Control Poll Interval(ms)

Fins Control Space

Fins Control Offset
Fins Contro

Fins S

Fins Status Offse
Fins S

Fins Resu

Fins Resu

Fins Resu

Fins Result Byt

Fins Result Timeout(s)

Figure 5-3 Set Parameters

7. Go to Data Processing in the left navigation panel, and set format and contents contained

in the outputted information.

v Data Processing
ROI Qutput Noread Enable

Fins Output Format

Fins Format Check Execute
Fins Format Check Result

NoRead Image Index

Fins Qutput NoRead Enable

Fins Qutput NoRead Text

Fins Output Start Text

Fins Output Stop Text

Fins Qutput Barcode Er

acter Enable

Figure 5-4 Set Data Processing
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E@Note

e Refer to the user manual of the smart code reader for detailed data processing settings.
e The specific parameters may differ by device models.

5.4 PLC Settings

This section takes Omron NJ102-9000 PLC as an example to explain how to set PLC.

E@Note

Only port 2 of Omron NJ102-9000 PLC supports FINS communication, and make sure that
the port 2 is in the same network segment with the device. At the same time, Sysmac Studio
configures the PLC via port 1, and make sure that the port 1is in the same network segment
with the PC.

Steps
1. Run Sysmac Studio, click New Project, enter parameters, and click Create.

Offline . q
E Project Properties

Project name New Project
/@ Open Project Author
& Import...
— o : -
Online
v

Type Standard Project

6 Connect to Device

Version Control

'E Select Device

A, Version Control Explorer

Category [T
License

. Device NJ501
=2 License

Version 140

Figure 5-5 Create New Project

2. Go to Configurations and Setup — Controller Setup — Built-in Ethernet/IP Port
Settings, and set the IP address of PLC port 1 and port 2 via TCP/IP Settings.

E@Note

e The configured IP address of PLC’s port 1 should be in the same network segment with
the PC.

e The configured IP address of PLC's port 2 should be in the same network segment with
the device's IP address.
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Multiview Explorer

new_Controller 0 v

] Conigursions ond Seiop | i

@ EtherCAT

Built-in EtherNet/IP Port S... X

¥ IP Address - Port 1

» = CPU/Expansion Racks
« 1/0 Map © Fixed setting
¥ & Controller Setup LELEIEEY 10. 64, 55.235

o\ Cppeier SEHiEs ST B 255 . 255.255. 0
] @ Obtain from BOOTP server.

" @ Fix at the IP address obtained from BOOTP server.
Lw Memory Settings

» & Motion Control Setup v IP Address - Port 2
¢ Cam Data Settings

E% Use Port 2
> Event Settings o Fixed setting
= Task Settings

JEGGIETN 192 . 168 . 251 . _ 1
# Data Trace Settings NS By 255 . 255.255._ 0
>l QRCUR Srlitgs @ Obtain from BOOTP server.
v @ Fix at the IP address obtained from BOOTP server.

» & POUs
¥ = Data

w Nafanlt Catoway

Figure 5-6 Set IP Address
3. Enter FINS/TCP port and configure FINS/TCP connection settings.

Dynamically change remote IP ) Convert @ Do not convert
¥ FINS/TCP

FINS/TCP port number 9600

FINS/TCP Connection Settings

Connel Server/Client Connected IP Address  |Automatic Assignr|Automatically assigned FINY|

M Protect with IP address

Reset all to default.

Figure 5-7 Configure Port and Connection Settings
4. Create global variables for the FINS communication.

new_Controller 0 v B ‘

Data Type ‘ Initial Value ‘ AT ‘ Retain ‘Constant‘ Network Publish ‘Comment‘

: ARAYOA9910F BT — 00 @)
B rogamming |

» @ POUs

v = Data

Data Types

L Global Variables

» 2 Tasks

Figure 5-8 Create Global Variables
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5. Enable DM area by checking it, as shown below, and allocate created global variables to
the DM memory.

Multiview Explorer ~ 0 ,:TF Built-in EtherNet/IP Port S... var] Glol es Memory Settings X

new_Controller 0 v E ”"
M Configurations and Setup E

% EtherCAT Enable |

AreaType | Size (Number of Words) | Retain
CIo Not retained
WR
HR
DM
EMO
EM1
EM2
EM3
EM4

» = CPU/Expansion Racks
< /O Map
v @ Controller Setup

Not retained
Retained
Retained
Retained
Retained
Retained
Retained
Retained

EM5 Retained

EM6 Retained

EM7 Retained

» = OPC UA Settings - —————— - o

LM Operation Settings
L& Built-in EtherNet/IP Port Settings
L
» & Motion Control Setup

¢ Cam Data Settings

> Event Settings

&, Task Settings

&1 Data Trace Settings

I HFNEEEEEECEEN
B E RN EEEEEE R
Rl=l=] =
F~1~E

Reset all to default.

Figure 5-9 Enable DM Area

6. Save settings, go to Controller — Online, and connect to the PLC.
7. Go to Controller — Transfer.. — Transfer to Control..., and write configuration to PLC.

5.5 Device Storage Area Definition

The FINS communication uses DM storage area only that consists of three areas, including
control, status, and result.

Control

The control area controls the device to get images from PLC to the device.
e Control area location: DM storage area, configurable offset (0 by default).
e Control area size: 2 bytes.
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Table 5-1 Control Area Definition

DO/bit | Name Description

D0.0 Trigger The PLC controls the device's trigger enable function via this bit.
Enable

DO0.1 Trigger When following conditions are met, the PLC sets this bit to trigger

the device to acquire an image and run the algorithm once.

e Trigger Enable is set.

e The device is not currently acquiring images and running
algorithms.

e Trigger Ready is set.

D0.2 Results Ack | After the PLC gets the latest results, Result Ack is set. At the same
time, Results OK and Results NG will be cleared.

D0.3- Reserved Reserved.

14

D0.15 | Clear Error Clear error status.
Status

The status area feedbacks the device’s current status from the device to PLC.
e Status area location: DM storage area, configurable offset (1 by default).
e Status area size: 2 bytes.
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Table 5-2 Status Area Definition

D1/bit | Name Description

D1.0 Trigger Ready | The device is ready to receive new trigger signal.

When the Trigger Enable is set and the device is ready to receive
next trigger signal, the Trigger Ready is set.

D1.1 Trigger Ack The device has already received the trigger signal.
D1.2 Acquiring The device is acquiring images.

D1.3 Decoding The device is recognizing decodes on images.
D1.4-7 Reserved Reserved.

D1.8 Results OK The device outpus new results successfully.

When the PLC is set Results Ack, it will be cleared.

D1.9 Results NG The device does not read codes or get outputted results.
When the PLC is set Results Ack, it will be cleared.

lilNote

You should disable NoRead function when using NG signal.

D1.10- Reserved Reserved.
14

D1.15 General Fault | The device's internal fault, and you can clear this signal via Clear
Error.

Result

The result area stores result data from the device to PLC.
e Result area location: DM storage area, configurable offset (2 by default).
e Result area size: 4 to 500 registers (100 by default).
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Table 5-3 Result Area Definition

DM/Word | Name Description

D2 Result The result area includes invalid data length.
Length

D3.. Result Data | The result output by the device.

e When result data length is smaller than configured result
module, the spare bytes will be filled with 0.

e When result data length is greater than configured result
module, the extra bytes will be cut off.

5.6 Trigger Test

Communication Sequence Diagram

The communication sequence diagram of PLC and the device is shown below.

Trigger Enable J
1

i P
] ]

Decoding 1 2
Results QK | 1
Results NG 2

Results Ack ll_‘ IZ_L

TN
Read #1 Read #2

PLC

Camera

Figure 5-10 Communication Sequence Diagram

The logic of the above sequence diagram is shown below:

1. PLC sets Trigger Enable signal D0.0. After the device is ready, set Trigger Ready signal
D1.0.

2. After detecting the device's Trigger Ready signal, the PLC sends Trigger signal DO.1 and
controls the device to read codes.

3. The device starts to acquire images and decode images after receiving Trigger signal.

e If codes are read successfully, set the Results OK signal D1.8 and put code length and
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contents into the address starting from D2.
e If codes are not read successfully, set the Results NG signal D1.9 and clear the start
address of D2.

E@Note

e If codes are not read successfully when NoRead is enabled, Results OK + “NoRead”
character are feedback.
e |f codes are not read successfully when NoRead is disabled, Results NG signal is feedback.

4. After detecting Results OK/NG, the PLC starts to read code length and data from D2.

5. After reading results is finished, set Results Ack signal D0.2, and notify the device.

6. After the trigger flow is finished, PLC sends Trigger signal again and next round of trigger
flow begins.

_lilNote

If the smart code reader cannot output results after receiving the Trigger signal due to an
internal error (for example, acquiring images are not enabled after the smart code reader is
connected to the IDMVS), the General Fault signal D1.15 will be set at this time. After the
PLC confirms the cause of the error, set the Clear Error signal D0.15, and the trigger
operation can be continued after the error is cleared.

Create Variables

Create the variable as shown below according to the device's storage area definition.

- BOOL %D0.0
Sl oo BOOL %D0.1
SRl R=suttsack BOOL %D0.2
Sl C<arError BOOL %D0.15
G2l TriooerReady BOOL %D1.0
s BOOL %D1.1
B - quiring BOOL %D1.2
Bl C-cocing BOOL %D13
Bl r=suitsOK BOOL %D1.8
o e BOOL %D1.9
Bl GereralFault BOOL %D1.15
Gl R=sultLength UINT %D2
Bl R-sultData ARRAY[0.199] OF BYTE %D3
(R ResuttDataUser ARRAY[0.199] OF BYTE %D500

MHEEEEEEE EEEEEE
| o o o o

Figure 5-11 Create Variables

Ladder Diagram

The PLC triggers the device to read codes, and related ladder diagrams are shown below.
e Enable Trigger
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0 Enable the reader
| TriggerEnable TriggerEnable |
I

Figure 5-12 Enable Trigger

e Trigger Device to Read Codes

The trigger signal can be generated by adding an edge signal before Trigger Ready
according to actual demands. For example, when the PLC detects the photoelectric input
signal, it sends a trigger signal once.

1 Set the trigger signa

TriggerReady Trigger Triggerck Trigger
] | |~ 1 ~| {5}
1 | /1 /1 3)

ResultsAck
a3

Figure 5-13 Send Trigger Signal
e Clear Trigger Signal

2 Clear trigger signal

Trigger Triggerack Trigger
| G

Figure 5-14 Clear Trigger Signal

e Get Device Results

When the device feedbacks the Results OK or NG signal, it means that the result data has
been updated, and the PLC reads the result data to the DB data block.

After the reading is finished, set the Results Ack signal to acknowledge that the device has
finished reading the result data.

E@Note

If the endianness of codes read is different from actual one, you can enable result byte swap
function via the IDMVS.

3 Read result and acknowledge

le?u tle K Resj.. Itslu-ﬂ.ck ResuitsOK AryMove ResultsAck
1| /—F— pb————n ENO O—

ResultsNG ResultData[0]— In = A

ResultDataUser[0]— AryOut AryOut j— ResultDataUser(0]

ResultLength— Size

ResultsAck
{=}
Ry

Figure 5-15 Get Device Results
e Clear Error
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4 Clear Errar

GeneralFault ClearError
| 1 | 5
11T oS
5 GeneralFault ClearError
] 1 Iy
141 (7)

Figure 5-16 Clear Error

View Results

You can monitor the status of each module variable of the device and view outputted results
via the monitor window.

new_Controller FinsData [o1 _

01121 2141 51 3| o i@ o oo 1 2 2 4 sT s 7l
.00 1 00 11 00 3C 70 3E 39 39 39 39 39 39 39 39 39 39 3C
2F 70 3E 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 OO0 00 00 OO OO 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 0O 00 00 0O 00 00 00 00
00 00 00 00 00 00 00 00 00 0O OO 00 00 00 00
00 00 00 00 00 00 00 0O 00 00 0O 00 00 00 00
00 00 00 00 00 00 00 00 00 0O OO 00 00 00 00
00 00 00 00 00 00 00 OO OO0 00 00 00 00 00 00
00 00 0O 00 OO OO OO 0O 00 OO OO 00 00 00 0O

39 39 3
00 00 00
00 00 00
00 00 00
00 00 00
00 00 00
00 00 00
00 00 00
00 00 00
00 00 00

00
00
00
00
00
00
00
00
00

888888888

Figure 5-17 View Results
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