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Introduction
Thank you for purchasing the OMRON V400-H111/H211.
This manual describes the functions, performance, and application 
methods of the V400-H111/H211.

This manual is intended for personnel with knowledge of electrical 
systems. Be sure to read and understand this manual thoroughly before 
using the product, and keep this manual in an easily accessible location 
for quick reference when required.
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Section 3
Reading 2D Code

◆ Mode A
This mode is designed to facilitate understanding of the reading status. When the code
has been read successfully, the image display area is enclosed in a green frame.When
the NG output is set to ON, the image display area will be enclosed in a red frame if
reading of the code has failed.

◆ Mode B
Priority is given to the characters of read data. When the data consists of two or more
lines, the image display area is hidden and the data is displayed by characters.
Characters can be displayed up to the bottom of the screen.

◆ Mode C
Only the reading status is displayed in large size. The reading status blinks a few times
and then remains lit until the trigger button is pressed. No images are displayed.

Image area
Text display

Image display

Image area

Text display

Image display

Image area

Reading status

Text display
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■ LED Indicators

■ RS-232C Communications Output
◆ Output for Successful Readings

Read data is output in the following format.

◆ Output for Unsuccessful Readings
Nothing is output with the factory setting.
An error code output, however, can be set for unsuccessful readings.

* NG output setting
When the NG output is set to ON, the output contents can be changed.
Output contents when NG output is ON:
• The NG mark is displayed on the monitor in red.
• The data “?E000” is sent via RS-232C communications.

Indicator Location Details

Power On the bottom of the 
monitor

Lit when power is turned ON, and remains lit during 
operation

Memory Card Beside the Memory Card 
slot

Lit while the Memory Card is being accessed. Do not 
remove the Memory Card while this indicator is lit.
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Functions
■ Sleep

The Handheld 2D Code Reader is equipped with a sleep function for reducing power
consumption.
The Code Reader is automatically set to sleep when operation is not performed for a
specified period of time.
• 30 Seconds Lapsed (Default Setting)
To cancel sleep and put the Code Reader in normal state, press one of the trigger
buttons. The Code Reader will be put ready for operation. 

■ Data Conversion on Display
Normally, 2D code data that is read is displayed as is on the monitor. This function
compares the read data, converts into separate text strings and displays the converted
data.

p.67

■ Data Accumulation
The read data is not only output via RS-232C communications, but is created as a file
in the Memory Card and saved in CSV format.

p.65
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System Settings
This section explains how to set measurement conditions and functions. 
There are two methods: one is to use the LCD monitor of the Coder Reader,
and the other is to use “2DCR Configear” on a personal computer.

Overview 44

Making Settings on the Main Body 46

Uploading from the Memory Card 53

Restoring the Factory Setting Data 57

Installing the 2DCR Configear 58

Communicating Using 2DCR Configear 60

Creating Setting Files Using the 2DCR Configear 63
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Overview
Measurement conditions and functions can be changed using the LCD monitor of the Coder
Reader or using “2DCR Configear” on a personal computer.

■ Using the LCD monitor

Creating the Setting Files p.46
Set necessary functions in the Setup screen and save
them. 
The following items can be set.
Communications settings
Function settings

Backing Up Data p.56
To reflect the data you have set to two or more Code
Readers, the data must be backed up to a Memory
Card. 

Uploading Data p.54
To reflect the data you have set to two or more Code
Readers, the data must be uploaded. 
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■ Deleting Items and Changing Item Order
The [Data Conversion on Display] tab allows you to set up to four conversion file items. 

◆ Deleting the selected items
Check the checkboxes for the items to be deleted, and then click the [Delete] button.
After a confirmation message is displayed, the selected items will be deleted.

◆ Swapping the order of the selected items
Check the checkboxes for the items to be deleted, and then click the [Replace] button.
After a confirmation message is displayed, the order of the selected items will be swapped. 



71
V400-H111/211

User’s Manual

Section 4
C

reating Setting Files U
sing the 2D

C
R

 C
onfigear

Section 4
System Settings

Saving

1. Save the settings.
Click the [Save] button, specify the save destination for the data settings in the Save Setting Data Window,
and then click the [Save] button.

To save data to the Memory Card, create a folder with the name SETTINGS, and save. If the data is
saved to a folder other than “SETTINGS”, it cannot be uploaded.

p.53

2. Exit creation of setting data file.
Click the [Cancel] button in the Create Setting Data window.
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Sending the Setting File to the 2D Code Reader
The setting data created using “2DCR Configear” can be sent to the 2D Code Reader
as follows.

1. Connect the cable to the RS-232C interface.
p.28

2. Check the port number. 

3. Select [Setting Reader] - [Auto Scan] from the menu.
The 2D Code Reader automatically obtains the communication conditions required for communicating with
the Code Reader, and a message will be displayed when the conditions are obtained successfully.

4. Click the [Connect(S)] button.
Communication with the 2D Code Reader starts. “On Line” will be displayed in the status display area.
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5. Select [Setting Reader] - [Send Setting] from the menu.
The following file selection window will be displayed. 

6. Select the desired file and click the [Open] button. 
The selected file will be uploaded to the 2D Code Reader. A message indicating that uploading is in progress
will be displayed.

7. Exit the 2DCR  Configear.
Click [File] - [End] to exit the 2DCR Configear.
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Section 5
Troubleshooting
This section explains the countermeasures to take when reading cannot be
executed correctly or when a problem occurs.

Troubleshooting 76
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Troubleshooting

Status Cause and countermeasures Page

The POWER indicator is not 
lit.

The power line is not connected properly.
Insufficient power

p.29

The video monitor image is 
not clear.

Some pixels on the monitor may not light and some may always light.
This is a result of the monitor's construction and does not indicate a 
malfunction.

-

Cannot write data to Memory 
Card

The write-protect switch on the Memory Card is ON.
The Memory Card capacity is insufficient.
The Memory Card is damaged.
The Memory Card has not been formatted.
The Memory Card is the wrong type.

-

The saved data is corrupted. The Memory Card was removed while it was being accessed. p.41

The time stamp on saved data 
is not correct.

The clock is not set correctly.
The clock is factory set to Japanese Standard Time. Set the clock as 
required.

p.60

Cannot communicate with the 
host device.

The cable model is incorrect.
The cable connections are loose.
The communications settings are not correct.

p.20

p.60
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Maintenance
Handling the Handheld 2D Code Reader

• Do not touch the lens or monitor with your fingers or any pointed object.
• Do not use the Handheld 2D Code Reader in locations subject to dust or other

contaminants.

Inspection
To maintain the Handheld 2D Code Reader in optimum condition, perform the following
inspections regularly.
• Use a lens cloth or air brush to clean the lens and monitor.
• Use a soft cloth to clean other parts of the Handheld 2D Code Reader.

• Turn OFF the power and take safety precautions before conducting maintenance or inspections.
• Do not use thinners or benzene to clean the Controller.

Inspection items Details Required tools

Power supply
The voltage measured at the power supply terminals on the 
terminal block must be 5 VDC ± 10%.

Multimeter

Ambient operating 
temperature

The ambient operating temperature must be between 0 and 40 °C.
Thermometer

Ambient operating 
humidity

The ambient operating humidity must be between 35% and 85%.
Hygrometer
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Specifications and Dimensions
Handheld 2D Code Reader

■ V400-H111/211
(Unit: mm)

Monitor Power indicator (green)

Trigger button

Lighting Lighting

Zoom lever

Memory Card slot

Reading
surface

Buzzer
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V400-H111 V400-H211

Field of vision 5 to 10 mm 15 to 30 mm

Working distance 40 mm (contact with the code when the Contactor is mounted)

Power supply voltage 5 VDC ± 10 %

Current consumption 1 A max.

Serial interface RS-232C

Applicable code DataMatrix ECC200 10 ×  10 to 64 ×  64, 8 ×  18 to 16 ×  48
QR Code Model 1.2 21 ×  21 to 57 ×  57 (Ver. 1 to 10)

Operating method Pushbutton control using the trigger buttons

System Settings Operation in the Setup window (on Code Reader), uploading setting data using 
a Memory Card, or communication by “2DCR Configear”

Memory Card SD card

Monitor 1.8-inch  TFT liquid crystal display  for displaying image and read data

Indicators Power indicator and Memory Card access indicator

Ambient temperature Operating: 0 to 40°C Storage: -25 to 60°C

Ambient humidity 35% to 85%(with no condensation)

Ambient environment No corrosive gases

Vibration resistance 10 to 150 Hz ; half-amplitude: 0.35 mm (max. acceleration: 50 m2/s)

Shock resistance 150m2/s 3 times in 6 directions

Weight Approx. 230 g

Degree of protection IEC 60529 (IP64)

Materials Case: ABS; Optical surface: PC; Display: PMMA
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Cable
■ V400-W20-2M/V400-W21-2M

■ V400-W20-5M/V400-W21-5M

(Unit: mm)

29.8 2000

20 300

30

Nameplate

D-sub,  9-pin Connector

Vinyl-insulated round cable  
(5-dia. with 4 conductors, length: 2 m)

Connector

12
.6

 d
ia

.

Bush

(Unit: mm)

29.8 5000

20 200

30

Nameplate

D-sub,  9-pin Connector

Vinyl-insulated round cable 
(6.1-dia. with 8 conductors)

Connector

12
.6

 d
ia

.

Bush

Vinyl-insulated round cable 
(5-dia. with 4 conductors,
length:  2 m)

(99)500

V400-W20-2M V400-W20-5M V400-W21-2M V400-W21-5M

Interface connector D-sub, 9-pin, male D-sub, 9-pin, female

Ambient temperature Operating: 0 to 40°C Storage: -25 to 60°C

Ambient humidity 35 % to 85 % (with no condensation)

Ambient environment No corrosive gases

Materials Cable sheath: Heat-resistant vinyl chloride
Special connector: PPS, PBT, POM
D-sub connector: ABS

Minimum bending radius 30 mm

Weight Approx. 100 g Approx. 340 g Approx. 100 g Approx. 340 g
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■ V400-W22-2M

■ V400-W22-5M

(Unit: mm)

29.8 2000

30

200

Bush

Nameplate

D-sub,  9-pin
ConnectorVinyl-insulated round cable

(5-dia. with  4conductors, length: 2 m)

Connector

12
.6

 d
ia

.

Connector

Vinyl-insulated Flat 
cable 2 ×  2-dia., 
with 2 conductors, 
length: 0.2 m

(Unit: mm)

29.8 500

30

5000

Bush

Nameplate

D-sub, 9-pin
ConnectorVinyl-insulated round cable 

(5-dia. with  4conductors, length:  2 m)

Connector

12
.6

 d
ia

.

Connector

Vinyl-insulated 
Flat cable 2 ×  
2-dia., with 2 
conductors, 
length: 0.2 m200

(99)

Vinyl-insulated round cable  
(6.1-dia. with 8 conductors)

V400-W22-2M V400-W22-5M

Interface connector D-sub, 9-pin, female

Ambient temperature Operating: 0 to 40°C Storage: -25 to 60°C

Ambient humidity 35 % to 85 % (with no condensation)

Ambient environment No corrosive gases

Materials Cable sheath: Heat-resistant vinyl chloride
Special connector: PPS, PBT, POM
D-sub connector: ABS

Minimum bending radius 30 mm

Weight Approx. 110g Approx. 350 g



83
V400-H111/211

User’s Manual

Appendices
Specifications and D

im
ensions

Appendices

Contactor
■ V400-AC2

AC adapter
■ V600-A22

(Unit: mm)

V400-AC2

Materials PC (transparent)
The tip is made of silicon rubber (anti-static)

Weight Approx. 20 g

(Unit: mm)
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ASCII Table
Data read with no-protocol commands using the serial communications interface is output as 2
characters of ASCII.
The ASCII characters correspond to the following characters.

Examples:
• When the read data is A, 41 is output.
• When the data read is T, 54 is output.

Upper 4 bits

Lo
w

er
 4

 b
its
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FCS Calculation Method
■ FCS Calculation Method

The FCS (Frame Check Sequence) is the result of taking the XOR for each byte
between the header and footer (8 bits) and converting it to 2 characters of ASCII.
The FCS can be attached to output data to improve the reliability of communications.
Each time data is received, the host calculates the FCS and checks it against the FCS
attached to the sent data so that the send data can be checked for errors.

■ Calculation Example for Sending FCS
Sample read data: ABCDEFG
The details of the read data and calculation method are as follows:
• Read data

Header Footer

Read data FCS

• Calculation method

Read data ASCII Hexadecimal

Conversion to
ASCII:

Conversion to
hexadecimal
values

Obtaining the 
exclusive OR:

Conversion to
ASCII:

FCS data: 40
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■ Calculation Programming Example for Sending FCS

■ FCS Check Subroutine Example for Received Data

DATA$ Sample data string

L Data length

CODE$ Data character

A Exclusive OR

100 ’* * * * * CALCULATE FCS * * * * *

110 ’* FCSSET

120 L=LEN(DATA$)

130 A=0

140 FOR J=1 TO L

150 CODE$=MID$(DATA$,J,1)

160 A=ASC(CODE$)XOR A

170 NEXT J

180 FCS$=HEX$(A)

190 IF LEN(FCS$)=1 THEN FCS$=“0”+FCS$

200 RETURN

1000 ’* * * * * FCSHECK * * * * *

1010 ’* FCSHECK

1020 Q=0:FCSCK$=“OK”

1030 PRINT RESPONSE $

1040 LENGS=LEN(RESPONSE$)-3

1050 FCSP$=MID$(RESPONSE$,LENGS+1,2) ’FCS in response data

1060 FOR J=1 TO LENGS ’Calculation range of FCS

1070 Q=ASC(MID$(RESPONSE$,J,1))XOR Q

1080 NEXT J

1090 FCSD$=HEX$(Q)

1100 IF LEN(FCSD$)=1 THEN FCSD$=“0”+FCSD$ ’FCS calculated in a program

1110 IF FCSD$ < > FCSP$ THEN FCSCK$=“ERR”

1120 PRINT “FCSD$=”;FCSD$;“FCSP$=”;FCSP$; ’FCS received correctly: OK

“FCSCK$=”;“FCSCK$=” ’FCS not received correctly: 
ERR

1130 RETURN
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Data Capacity Tables
The maximum quantity of information that can be stored depends on the symbol size of the code.
Also the maximum data capacity in relation to the amount of information carried by the code
depends on the character type and the arrangement and combination of characters. The relation
between the symbol size (number of cells) and data capacity is shown in the following table.

■ DataMatrix
◆ DataMatrix ECC200

In the following diagram, the symbol size is 12 ×  12.

Symbol size

Data capacity

Numerals Alphanumerics
Alphanumerics 
and symbols

2-byte 
characters

1-byte 
Japanese 
characters

10 ×  10 6 3 3 - 1

12 ×  12 10 6 5 1 3

14 ×  14 16 10 9 3 6

16 ×  16 24 16 14 5 10

18 ×  18 36 25 22 8 16

20 ×  20 44 31 28 10 20

22 ×  22 60 43 38 14 28

24 ×  24 72 52 46 17 34

26 ×  26 88 64 57 21 42

32 ×  32 124 91 81 30 60

36 ×  36 172 127 113 42 84

40 ×  40 228 169 150 56 112

44 ×  44 288 214 190 72 142

48 ×  48 348 259 230 86 172

52 ×  52 408 304 270 101 202

64 ×  64 560 418 372 139 278

8 ×  18 10 6 5 1 3

8 ×  32 20 13 12 4 8

12 ×  26 32 22 20 7 14

12 ×  36 44 31 28 10 20

16 ×  36 64 46 41 15 30

16 ×  48 98 72 64 23 47

12 cells

12 cells
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■ QR Code
◆ QR Code (Model 2)

In the following diagram, the symbol size is 21 ×  21 (Version 1).

Symbol size
(version)

Error correction level
(ECC level)

Data capacity

Numerals
Alphanumerics

(uppercase)
8-bit bytes

Byte
Japanese 
characters

21 ×  21
(Version 1)

L ( 7%) 41 25 17 10

M (15%) 34 20 14 8

Q (25%) 27 16 11 7

H (30%) 17 10 7 4

25 ×  25
(Version 2)

L ( 7%) 77 47 32 20

M (15%) 63 38 26 16

Q (25%) 48 29 20 12

H (30%) 34 20 14 8

29 ×  29
(Version 3)

L ( 7%) 127 77 53 32

M (15%) 101 61 42 26

Q (25%) 77 47 32 20

H (30%) 58 35 24 15

33 ×  33
(Version 4)

L ( 7%) 187 114 78 48

M (15%) 149 90 62 38

Q (25%) 111 67 46 28

H (30%) 82 50 34 21

37 ×  37
(Version 5)

L ( 7%) 255 154 106 65

M (15%) 202 122 84 52

Q (25%) 144 87 60 37

H (30%) 106 64 44 27

41 ×  41
(Version 6)

L ( 7%) 322 195 134 82

M (15%) 255 154 106 65

Q (25%) 178 108 74 45

H (30%) 139 84 58 36

7 cells

14 cells

7 cells

7 cells

7 cells
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Source: 2D Codes, Basic Specifications for QR Code (JIS X 0510)

Maximum Data Capacity
Even with the same 2D code, the maximum quantity of information that can be stored depends on
the symbol size of the code.
In other words, the symbol size must be increased to increase the data capacity.
The data capacity also depends on the type of characters used for the information contained in the
code. With QR and DataMatrix Code, the maximum number of characters for the same symbol size
will be greatest for numbers only and then for alphanumerics, and will be the least with 2-byte
characters.
The data capacity also depends on the character type, and the order and combination of characters
used.

45 ×  45
(Version 7)

L ( 7%) 370 224 154 95

M (15%) 293 178 122 75

Q (25%) 207 125 86 53

H (30%) 154 93 64 39

49 ×  49
(Version 8)

L ( 7%) 461 279 192 118

M (15%) 365 221 152 93

Q (25%) 259 157 108 66

H (30%) 202 122 84 52

53 ×  53
(Version 9)

L ( 7%) 552 335 230 141

M (15%) 432 262 180 111

Q (25%) 312 189 130 80

H (30%) 235 143 98 60

57 ×  57
(Version 10)

L ( 7%) 652 395 271 167

M (15%) 513 311 213 131

Q (25%) 364 221 151 93

H (30%) 288 174 119 74

Symbol size
(version)

Error correction level
(ECC level)

Data capacity

Numerals
Alphanumerics

(uppercase)
8-bit bytes

Byte
Japanese 
characters
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A manual revision code appears as a suffix to the catalog number at the bottom of the
front and back covers.

Revision code Date Revised contents

01 July 2005 Original production

Z228-E1-01Cat. No.

Revision code
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