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Copyright © 2006 Tohken Inc. and/or its suppliers. All rights reserved. 
 
COPYRIGHT NOTICE 

The contents of this document may not be copied or supplied in any form, in whole or in part 
without prior written consent from Tohken. 
 
Tohken does not assume responsibility for errors or omissions and makes no guarantees or 
representations related to the quality, content or adequacy of the information contained in this 
document.  
 
Tohken does not warrant or represent any license, either expressed or implied, granted under 
any patent, copyright, or other intellectual property of Tohken for any product or process that 
uses Tohken products or services. Tohken does not endorse third party products or services 
published in this document. 
 
Tohken makes no guarantee of performance or suitability of its products, nor does Tohken 
assume any liability that occurs from the use of the product. Tohken reserves the right to 
make changes to its products and this document without any notice. 

 
APPLICATION NOTICE 

Tohken products are not designed or intended for use as a component in life support 
appliances or as surgical implants nor in any other application where failure of the product 
could cause personal injury or death. The use of Tohken products shall indemnify and hold 
harmless Tohken and its shareholders against any claims of injury or death associated with 
unintended authorized use. 

 
TRADEMARKS 

Tohken, Tohken USA and the Tohken Logo are marks of Tohken Inc. The names of any 
companies and products mentioned in this document may be the marks of their respective 
owners.  

 
CONTACT INFORMATION 

Tohken Ltd., 2-7-1 Nishi-Shinjuku, Shinjuku-ku, Tokyo Japan 163-0710 
Tel: +81-3-5325-4311 
http://www.tohken.co.jp 
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Introduction  
 

Thank you for purchasing this product.  
 

This manual explains the features of this product, operation, system configuration, specifications, 
etc.  
 
In order to use the product properly, please read this manual carefully. 
 
And in order to refer to with anytime when there is unknown matter during normal use, please 
keep this document safely. 
  
The contents of this manual may be changed without a notice. Please check our website for 
regular updates 
 
 

Safety Notice  
�

Please do not repair, disassemble, or reconstruction by an unqualified person  this product ,  

as this will void the warranty and might cause an accident. 

 

 

Please follow the warnings or notices of computers to be used with this product. 

 

 

 

Please stop using the product when there is smoke smell or strange sound to avoid fire. 

 
 
 

 
 This equipment is manufactured for being used with general electric devices such as 

a computer, Office Automation equipment, communication equipment, measurement 
equipment, a machine tool, an industrial robot, AV equipment, 
household-electric-appliances, etc. It is the customer’s responsibility to integrate 
appropriately into the final system when using this unit in connection with control of 
transportation equipment (such as an airplane, a train, or car), safety systems, traffic 
signals, gas leak detectors, or other various safety equipments. 
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EMC Regulations  
This product has been tested and found to comply with EMC Regulations below. 

FCC Class A 
CE Class A 
BSMI Class A 

 
FCC Class A 

Note: This equipment has been tested and found to comply with the limits for a Class A 
digital device, pursuant to Part 15 of the FCC Rules. 
These limits are designed to provide reasonable protection against harmful 
interference when the equipment is operated in a commercial environment. 
This equipment generates, uses, and can radiate radio frequency energy and, if not 
installed and used in accordance with the instruction manual, may cause harmful 
interference to radio communications. 
Operation of this equipment in a residential area is likely to cause harmful interference 
in which case the user will be required to correct the interference at his own expense. 

�
�

Handling with care  
 

CAUTION

�
About backup data  

 
This product has a memory backup function. This backup can not be guaranteed if repair, 
reconstruction, and upgrade are performed on this Image Reader. 

 

CAUTION

 
Avoid the use of this product at temperature or humidity ranges that are different from 
the product specifications or under the direct sunshine.  

 
 

CAUTION

 
Please do not drip water, moisture, oil, etc. on the unit. 
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CAUTION

 
When stain or dust is attached on the reading window, please do the following steps to 
clean it:.  

- Wipe off it lightly with a cloth or a swab which is wet with alcohol. 
- Wipe off it again with a dry cloth.  

 
DO NOT Wipe off with any chemicals.  

 

CAUTION

 
This is a high-precision optical device.  Avoid shocking the product such as fall. 

 
Turn off the power before working on any wiring. Removing or installing connectors 
while the power is turned on may cause damages. 

 
 

Operation and Storage Notice   

 
 
Please do not use or store the unit under any of the following the place where: 

-  the temperature or humidity is out rage of the Specification. 
-  there is a danger of water leakage and electricity leakage. 
-  the direct sunshine hits. 
-  it has a dust, salinity and a iron content etc in atmosphere around. 
-  the static electricity is easy to occur. 
-  the fire is close, or heat is easy to be confined. 
-  it has the inflammable or explosive gas in atmosphere around.  

This product is not explosion-proof construction. 
-  the corrosive gas is included in atmosphere around. 

 

Long-term storage 

 
 
During storage this unit, be sure to avoid the place where there is vibration, dust, high humidity, 
low temperature, high temperature and direct sunshine. 
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Unpacking the product  
 
 

After you open the shipping package containing this product, take the following steps: 
 
1- Make sure everything ordered is present. 
2- Check for damage that might occur during the shipping process.  When damage is found, 

please report it immediately to the carrier who delivered the shipment. 
3- Save the shipping container for later storage or shipping. 

 

 
Items included 

TFIR-3150 or 3151or 3152 main unit           1pc 

Operations Manual:                  1copy 

CN1 Connector: D-sub 15 pin Male connector(High Density Type) 1pc 

CN2 Connector: D-sub 15pin Female            1pc 
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1. Outline  

(1) This unit is a fixed mount (stationary type) barcode scanner capable of reading both 

linear (1D) bar codes and  two-dimensional (2D) codes. The unit incorporates the most 

innovative digital camera  technologies, related image recognition, and processing 

software. The unit can read both 1D and 2D symbology, with auto discrimination of symbol 

type and omni-directional (360-degree rotation). In this manual, 1-dimensional barcodes 

and 2-dimensional barcodes are herein named generally “symbols” called symbols. 
 

(2) This unit has USB interface as well as serial interface, and can be connected easily to 

the PC whose OS is Windows 2000,or Windows XP. 

 *Windows is a registered trademark of Microsoft Corporation. 
 
(3) The unit incorporates a video-output interface that can be used to confirm the camera 
filed of view on a external TV monitor display. 
 
(4) The Unit incorporates some excellent functions to read symbols printed directly on the 
object by the printing machine of Laser marking or Dot Peen Marking. 
 

Image Preprocessing: 
This function uses Tohken’s latest image processing algorithms 
to improve the deteriorated pictures to provide the user with the 
best reading performance. 

Swing Mode: 

Combining plural functions (shutter speed, gain, image 
processing), this function executes the image capture and 
image processing automatically in the order appointed to 
maximum of 8-steps . 

 

1) Supported symbols 

The unit can read the following symbols: 

1D bar codes:  
  Code39 
  Code128 
   EAN128 
  Codabar 
  ITF (interleaved 2 of 5) 
  JAN/EAN/UPC 
  Code93 

      RSS 

2D codes: 
  Data Matrix (ECC200) 
  QR Code, Micro QR 
  PDF 417, Micro PDF 
  Maxi Code 
  Composite 
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2) Interface 

The unit incorporates the following interfaces: 
 

- Serial Interface(CN1) 
It is used for data and status transmission as well as command signal receipt. 
The serial interface can be selected as either RS-232 or RS-422. 

 
- Digital Outputs (CN2)  

(GO output, NG output) 
Used to indicate, if the unit has read symbol successfully and comparing the 
result against the preset data. Digital outputs are photo-coupler isolated. 

(LIGHT output) 
Used as a strobe signal for the external flash light source to be synchronized 
with the image capture timing of this unit. This is photo-coupler isolated. 

 
- Single Digital input (CN2) 

(SYNC input) 
Symbol reading start signal to the unit.  
Besides a soft trigger on a serial interface (RS-232, RS-422) may be used . 

 
- USB Interface (CN3) 

Used for data and status transmission as well as command signal receipt. 
(USB cable is not including with the unit.) 
 

- Video Signal Output (CN3) 
This NTSC Signal can be used o view a live video picture on a monitor which 
may help during the initial setup of the unit to set and to confirm the field of view. 
(Monitor is not including with the unit.) 

 

3) Setting the Operational Condition 

The operational conditions are set by serial command and DIP switch. 

- Serial Interface 

The operational conditions are set by transferring the setting commands to the 

unit through the serial interface from outside. 

 

- DIP Switch 

Selection of Illumination and image capture conditions when SYNC is OFF state 

Selection of operation modes (Normal, or Setup for installation) 

Selection of serial interface type (RS-232C, or RS-422) 

. 
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1.1 Features of TFIR 3150/3151/3152 

1) Features of TFIR-3150 

TFIR-3150 is a fully integrated fixed mount reader that provides outstanding performance 
on direct part mark two-dimensional codes.  It bundles Tohken’s state of the art imaging 
technology, processing algorithms, built-in telecentric lens and unique lighting system to 
deliver the industry’s most reliable and robust symbology reading. 
 
*Telecentric lens is used to make image size invariant within all of the field of view from the 
lens and across the whole depth of field. 

 
 

2) Features of TFIR-3151 

 
TFIR-3151 is a fixed-type imager which can be used with many different combinations of 
lens and illuminations. The unique design of the TFIR-3151 and the possibility to use 
different external illumination and optics systems provides the ability to read DPM 
symbologies on rotated parts as well as degraded symbologies (damged, low 
contrast,...etc), It also provides flexible working distance which makes this scanner ideal for 
any identification application. 

 
 

Lens 

C-mount lenses are available. An extension tube can be used to extend the distance 
between the lens and image detector plane to enable closer focusing. The farther the lens 
is the closer the focus and the larger the magnification. 
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’f value’  denotes a focal length 

name specification 
f 12mm 
f 16mm 
f 25mm 
f 35mm 

C-Mount lens 

f 50mm 
0.5mm 
1mm 
5mm 
10mm 

Extension tubes 

20mm 
 

� (" � �@� ("��( �
��% �

���� 2,�/� �



�

- 5 - 

Illumination 

Various LED illuminations are available. For example, Ring-shaped illumination 
(TLUM-90-70R) with the following specifications: 
 

item Specification 
color Red 
Angle of illuminating 
direction 70° 

Supply  Voltage DC24V±5% 
Current consumption 0.3A approx. 

weight 100g approx except the 
cable 

 
Dimensions                          unit: mm             Usage 
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3) Features of TFIR-3152 

The TFIR-3152 is a compact, high-performance fixed mount reader that bundles integrated 
lighting, built-in lens, software, processing and communications into a unique 
industrial-grade design with broad capabilities.  Its built-in lens and illumination make the 
time for installation and configuration significantly shorter. 
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*Accessory: TPSU-3100 (- 30) (Power supply adopter)  
TPSU-3100 (- 30) works for power supply to TFIR-315x and its illumination units. 
This adapter makes the light control operation (light-on and light-off) with accurate timing 
easy. (*Tohken’s original ring LED illumination can work with only TPSU-3100) 

Item Specification 
Supply Voltage AC100-240V 
Output Voltage 24V 
Electric power Consumption 30W 

 
Dimension                      unit:mm 
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1.2 TFIR 3150/3151/3152 Components 

 

 
                Fig.1-1 
 

1) Monitoring LED 

P (red): Goes on red at power on. 

S (green): Remains on, while SYNC input is on. 

G/N (green/red): Goes on green at GO output signal is on. 
Goes on red   at NG output signal is on. 

COM(green/orange): Goes on green  at selected RS-232C as serial interface. 
Goes on orange at selected RS-422 as serial interface. 

 

2) Interface connectors 

CN1 : RS-232C/RS-422 serial interface 

CN2 : SYNC input, GO output, NG output, LIGHT output, Power supply for unit 

CN3 : USB interface (series B) 

VIDEO: VIDEO signal output 

 3) DIP Switch 

Setting switch for operation (see Chapter 5 for more detail) 
 

4) Test Button 

SYNC input switch for reading configuration. 
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1.3 SYNC Input and Reading Range 

 

1) TFIR reading range 

The unit captures an image of the symbol within the field of view of a 2D camera, and 
then identifies the symbol by means of powerful image processing algorithms. The 
reading range extends in X- (horizontal) and Y-direction (vertical) from the center of the 
camera. 

 
 

 

Fig. 1-2 

 
The X and Y values vary relating to the distance "d" from the front surface of the unit. The 
camera detector size is 1/3 inches with 659 pixels in X-direction and 494 in Y-direction.  
It is important that the entire symbol be within the field of view. 
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2) SYNC input ON conditions 

 
At SYNC input ON, the TFIR captures the image in the field of view and identifies it 
accordingly. When a delay time is set, the TFIR captures the image at the end of the 
delay time. 
 
The entire bar code must fall within the field of view for successful reading. Otherwise, a 
read error will occur. Figures 1-3a, 1-3b, and 1-3c show the relationship between the 
SYNC input and reading. 
 
In Figure 1-3a, reading is successful as the entire bar code is within the field of view at the 
instant of capturing. 
 
In Figures 1-3b and 1-3c, a read error occurs because only part of the symbol is in the 
field of view. 
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 SYNC Input and Delay Time 

The figure below shows an example of the configuration for delayed reading. 

 

Fig. 1-4 
In this example, the delay time for image capturing by the camera is equal to the time it 
requires for the target to move over the distance "L" from SYNC input ON timing. Up to 
30,000msec of delay time can be set with the increment of 10msec.  

 
[Calculation]     
                             L (mm) 
              � t�  =                                   ×� 60  (ms) 
                        Conveyor speed (m/min) 

 
(Example) 
 
Assuming L = 100mm, conveyor speed = 18m/min, 

                     100 
        t  =             × 60 �  330 
                  18 
 
Therefore, the SYNC delay time = 330ms 
 

 
Note: the SYNC sensor, controller, and other delays may affect the final position of 
installation. TESTS before final installation are highly recommended. 
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2. Operation  

 

2.1 Basic Operation 
 
(1) Power supply 
Please connect all interface connectors other than USB before turning on the power 
 supply of this unit. When the power is turned on, the monitoring LED "P" (red) turns on and 
a short "beep" sound is heard three times. 
 
(2) USB 
In case USB interface is used; connect the USB cable to both the unit and the host 
computer after the power is turned on. When the unit is connected to the host computer for 
the first time, the USB device driver must be installed. Please refer to the driver installation 
manual classified by Operating System. Installation of device driver is needed only for first 
time connection. 
 
(3) SYNC 
When SYNC turns ON, the TFIR captures the image and starts decoding the symbol. 
Input method of the SYNC signal can be selected from the following. 

·  soft trigger by serial interface(RS-232C, RS-422) 
·  soft trigger by USB interface 
·  hard trigger by digital input SYNC 
·  manual trigger by test button 

 
(4) After Successful reading: 

1) A short single "beep" sound is heard from the buzzer. 
2)  Read-data is sent by serial interface. 
3) The GO output turns ON as programmed.  
4) The G/N LED turns “green” as programmed. 

 
*Duration of the G/N LED (green) and duration of the GO output can be set to an optional 
value by serial command. 
 
(5) After fail reading: 

1) The buzzer remains silent. 
2) An error code is sent by serial interface. 
3) The NG output turns ON as programmed. 
4) The G/N LED turns “red” as programmed. 

 
*Duration of the G/N LED (red) and duration of the NG output can be set to an optional 
value by serial command. 
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2.2 Reading Operation 
 
The unit has various types of operation modes. 
 

Operation Mode Command Function 
Normal Mode SYNCMODE=0 Perform single decode for single SYNC input. 

Reading Time out Mode SYNCMODE=1 

Read repeatedly with the duration of the interval 
time after SYNC input. The interval time is set by 
the setting command “TOTALLIM” (see Chapter 4 
for more detail) 

External SYNC Mode SYNCMODE=2 Read operation is continued repeatedly while the 
SYNC digital signal input is ON. 

Continue Reading Mode continue 
Read operation starts by this command and 
continues repeatedly until the termination 
command (“stop”) is received. 

Test Mode TEST=1 Measure the read rate of the symbols. To escape 
this operation, send command “TEST=0”. 

 

For more details, please refer to Chapter 3. 
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2.3 Transfering An Image Data  
 
The captured image can be transferred by functional exclusive software. Please use this 
function when SYNC is OFF. 
For image data transmission of the bit map format (“.bmp” file extension), 640 x 480 pixels, it 
may take approximately 30 seconds at 115.2kbps through the serial interface. 
In case of USB, it may take approximately 5 seconds. 
 

Command Explanation 

MODE=0 Normal reading 

MODE=1 The imager sends the latest captured image to the host through serial 
or USB interface. 

MODE=3 The imager sends an image to the host through USB interface as it is 
read. 

MODE=4 The imager sends an image which is successfully decoded to the host 
through USB interface as it is read.  

MODE=5 The imager sends an image which isn’t successfully decoded to the 
host through USB interface as it is read. 

 

MODE=1 
The imager sends the latest captured image to the host through serial (RS-232C,RS-422) or 
USB interface. It is only when the imager has no SYNC signal, and our software 
“New2DView” is recommended for capturing an image. 

 

MODE=3, 4, 5 
1 The SYNC signal is used to trigger the scanner. 
2 The imager tries to decode. 
3 The imager sends the image to the host through USB interface 
 
In these cases, “New2DView” is not available.  Please ask our sales representatives about 
the details of this software. 
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2.4 Image preprocessing 
If some types of deterioration of image quality make symbol reading difficult, this powerful image 
preprocessing function is recommended to improve reading performance.  
This function has 22 kinds of image filters for picture improvement. User can choose up to the 
maximum of five filters of them and can program image preprocessing sequentially up to the 
maximum of five filtering steps in desired order. Processed result is stored into an image memory 
plane, and result plane can be available up to the maximum of 8 planes. In addition, some 
commands defining the area to be processed and the coefficients of each filter are available. For 
Example, three steps of filtering case: smoothing filter -> contrast enhancement -> black erosion. 
 
Further more information, please contact our sales representatives.  
 

2.5 Swing Mode 
In Swing mode, up to 8 combination of shutter speed, gain value and image preprocessing can be 
set. To use Swing mode, please change the operating mode to “Reading Time Out Mode” or 
“External SYNC Mode”. Then, TFIR can take multiple images by single trigger with up to 8 
combinations of settings. 
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2.6 Status of Buzzer / Monitor LED 
 

Operation Status of unit Buzzer  Monitor LED 
Power on Beeps 3 times P: red on 

SYNC ON/OFF None S: green on / off 
Symbol read successfully Beep once G/N: green on �  off, temporarily 
Symbol read unsuccessfully None G/N: red   on �  off, temporarily 
Serial Interface RS-232/RS-422 None COM: green on / orange on 
Failure of data transmission Beeps 7 times None 

 

 2.7 USB Interface 
1) Transmission condition 

After the private device driver is installed to a computer, the computer looks at its USB 
port as virtual com port. 

2) Communications protocol 
The unit and a host transceiver port must have same communications protocol. It is 
necessary for the host to have the following functions in software.   
  -The function for transmitting a serial command for setup the this unit.  
  -The function for receiving the barcode data from this unit.  

3) USB and Serial interface 
In the default status (COMFROM=0), It is impossible to communicate through USB 
interface.  
To make USB available, either COMFROM=1, or COMFROM=2 command must be 
entered. 
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3. Reading operation  

DELAY: The time from getting SYNC ON to reading 

CHATT: The time for eliminating the chattering 

IMAGE:  The time for capturing image 

DECODE:  The time for decoding 

DECODELIM:  The maximum limit of time for decoding 

GOOUT:  The time for outputting GO signal 

NGOUT:  The time for outputting NG signal 

SERIAL:  The time for outputting data through serial interface 

MAXIMG: The maximum limit of number of images 

WAITIMG: The interval time for taking a image  

      

3.1 Normal Mode 
 
The SYNC input is turned ON by the single soft trigger (read start signal) then capture 
single image and it decodes. 
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Fig. 3-1 Soft Triggert Trigge, Read OK,  Data Transmit; After decode 
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3.2 Read Time Out Mode 

After trigger input, the unit starts timer for setting interval duration (setting command 
TOTALLIM=). When reading is incapable, an error code transmits after the end of the 
reading time set up by TOTALLIM. 
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Fig. 3-3  Hard Trigger, Read NG, Data Transmit; After decode�
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Fig. 3-2 Hard Trigger, Read OK, Data Transmit; After decode 
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Fig. 3-4 Soft Trigger Read OK, Data Transmit; After decode 
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Fig. 3-6 Hard Trigger Read OK, Data Transmit; After decode
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Fig. 3-5 Soft Trigger, Read OK, Data Transmit; After SYNC OFF 
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Fig. 3-7 Hard Trigger, Read OK, Data Transmit; After SYNC OF�
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Fig. 3-8 Soft Trigger, Read NG, Data Transmit; Immediately after read or after SYNC OFF
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3.3 External SYNC Mode 
 

Read Operation is continued while the SYNC signal from the input is on.  
 
�  
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Fig. 3-10 Hard Trigger Read OK, Data Transmit; after decode
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Fig. 3-9 Hard Trigger Read OK, Data Transmit; Immediately after read or after SYNV OF�
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Fig. 3-12 Hard Trigger Read OK, Data Transmit; Immediately after read or after SYNC OFF
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Fig. 3-11 Hard Trigger, Read OK, Data Transmit Immediately after read 
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3.4 Continuous Reading Mode 

Sending the continuous read command “continue“ to the unit starts the next operation. Send the 

stop command “stop” to end operation. Use this mode for the camera adjustment. 
 

3.5 Test Mode 

To enter this mode, (TEST=1) command should be transmitted to the unit using serial interface and 

reading is started, The unit will start reading the symbol for 10 times (default). After each reading 

process, the user will notice that an asterisk (*) will appear on he screen 
 

   [Example Output TEST Mode 1 Reading] 

    *** TEST MODE  *** 

    1 2 3 4 5 6 7 8 9 10 

    NG    1:OK   99/SYNC  100 

    NG  1.00%:OK 99.00% 

 

   [Display ] 

    NGaaaaa:OKbbbbb/SYNCccccc[CR]   

    NGddd.dd%:Okeee.ee%[CR]� �  

 

 aaaaa : Reading NG Count  

    (0 - 65535, It keeps number at 65535 when counts more than 65536) 

 bbbbb : Reading OK Count  

    (0 - 65535, It keeps number at 65535 when counts more than 65536) 

 ccccc : SYNC Input Not display more than 65535)  

 ddd.dd: Reading NG Rate 

    (0.00-100.00, It displays to the second place below a decimal point) 

 eee.ee: Reading OK Rate 

    (0.00-100.00, It displays to the second place below a decimal point) 
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3.6 Swing Mode 
The unit will enter this mode by sending “AGC=S” command the unit. In this mode, image 
capture and decoding are performed based on a configuration that is previously stored for 
AGC and shutter speed for respective image capture.  

 
The mode can be register eight kinds shutter speed, AGC values and image preprocessing. 
 

Command Contents 

SWAn=a 

The AGC value of the n-th image is setup as a. a=0-255 
*Value a can be set number 0 to 255. 
*When setup as SWAn=0, after the n-th setup is ignore, then setup 
of Image imag1 to imagn-1 are execution. 
Refer below table.  

SWSn=a 

The shutter speed of the n-th image is set as a.  
*Value a can be set number 0 to 7. 
Setting contents of shutter speed by value a, it will be same setting 
contents as SHUTT command (fixed mode). 

IPFUNCn= 
a1,a2,a3,a4,a5 

The n-th image, setting image preprocessing for a1,a2,a3,a4,a5  
*Description of Value a1 to a5, please refer at Chapter 4.7 Image 
preprocessing.  

 
At SYNCMODE=1 or SYNCMODE=2, imag1 to imag8 of camera setting up to eight-th 
image by SWSn and SWAn command. Image preprocessing is selected by using by 
IPFUNCn command.  

 
If one of the following conditions is valid, Gain and Shutter setup returns to Swing Pair 
number 1, (image 1): 

 
(1) When the camera is setup with SYNCMODE=1, and the camera could not decode  
  from Swing Pair 1 through Swing Pair 8, during reading time and could not decode  
  within the set time of TOTALLIM. 
(2)When camera setup with SYNCMODE=2 and camera received an input by hard trigger. 
  A setting value can be confirmed on the screen of ?5. 

Example. Pre-registered setup of Swing values 

 
Swing pair number Example Values Set 

1 SWA1=185 (Gain:0-255)  SWS1=3  (Shutt:0-7)  IPFUNC1=0 
2 SWA2=210 (Gain:0-255)  SWS2=3  (Shutt:0-7)  IPFUNC2=0 
3 SWA3=0   (Gain:0-255)� SWS3=3  (Shutt:0-7)  IPFUNC3=0 
4 SWA4=255 (Gain:0-255)  SWS4=0  (Shutt:0-7)  IPFUNC4=0 
5 SWA5=255 (Gain:0-255)  SWS5=0  (Shutt:0-7)  IPFUNC5=0 
6 SWA4=255 (Gain:0-255)  SWS4=0  (Shutt:0-7)  IPFUNC6=0 
7 SWA4=255 (Gain:0-255)  SWS4=0  (Shutt:0-7)  IPFUNC7=0 
8 SWA4=255 (Gain:0-255)  SWS4=0  (Shutt:0-7)  IPFUNC8=0 

 
In above-shown setup, Swing pair numbers 1 and 2 are enabled with Gain and Shutter 
settings. Set number 3 is set to zero, meaning that Swing pairs 3 through 8 are disabled.  
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3.7 Setup Mode 
 
Setup mode will be active when the DIP switch (SW2) of this unit is turned ON and reading is 
started.  
In setup mode, the following sequence is performed in order: 

 
Shutter speed automatic adjustment function  
AGC automatic adjustment function  
Reading Rate measurement function 

 
The operation status and automatic adjustment result in setup mode can be known by buzzer 
sound.  

 

One longer buzzer sound: It was started for shutter speed and the AGC automatic 
setting function / rate measurement function. 

One shorter buzzer sound: The reading rate is under measurement. 

Three longer buzzer sound: The bar code has been altogether recognized by the 
reading rate measurement. 

Seven shorter buzzer sound: The symbol can not be recognized by the reading rate 
measurement.  

 
The system setup is as follows after ending setup mode.  

 
Please remember that the system setup is not saved in a non-volatilized memory.  
Therefore, keep in mind that it returns to the original state after shutting off a power supply if it’s not 
saved to the flash.  
 

Shutter speed: It is set up automatically.   SHUTT=xxx 

AGC valid or invalid: It returns to the value before performing setup mode 
(default: invalid). 

AGC value: It is set up automatically.   AGC=xxx 

Image preprocessing: It is set up automatically.   IPFUNC0 
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The operation procedures in setup mode  

 
1) Changing to setup mode, the DIP switch (SW2) turned ON this unit.  
 It’s recommended to connect a monitor to the VIDEO output to check visually whether the 
 target symbol is in focus and within the view of the camera. 
 
2) If a synchronous input is turned ON, a longer buzzer will be heard once the setup mode 
 has started.  
 A SYNC input turns on by the serial command from serial / USB interface or digital input 
 (TEST switch of a SYNC input at back panel). During setup mode, an image is taken 
 continuously.  
 
3) During setup mode execution, an image can be taken continuously and the decoding 
 operation status can be known by the buzzer sound. 
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[Setup Mode Serial Output Example] 

    *** SETUP MODE *** 

    AGC=200 

    SHUTT=2 

    ******************* 

    1 2 3 4 5 6 7 8 9 10 

    * * * * * * * * * * 

    AGC=204 

    IPFUNC0= 5, 5, 4, 0, 0 

    NG    0:OK   10/SYNC   10 

    NG  0.00%:OK100.00% 

� Display Format�  

 AGC=xxx[CR]  

 SHUTT=x[CR]  

  ******************* 

 AGC=yyy[CR]  

 IPFUNC0=z1,z2,z3,z4,z5[CR]   

 NGaaaaa:OKbbbbb/SYNCccccc[CR]   

 NGddd.dd%:Okeee.ee%[CR] 

 xxx   :  Shutter setting,AGC Set value 

 yyy   :  AGC Set value of better Reading rate 

 z1-z5 :  Image preprocessing Command 

 aaaaa :  Reading NG Count ( 0 through 65535) 

 bbbbb :  Reading OK Count ( 0 through 65535) 

 ccccc :  SYNC Input Count  ( 0 through 65535) 

 ddd.dd:  NG Reading Ratio ( 0.00 through 100.00,display after second place of decimals�  

 eee.ee:  OK Reading Ratio ( 0.00 through 100.00, display after second place of decimals�  

 

 
It may take about a maximum of 1 second to recognize the change of a DIP switch (SW2).  
Please do not turning on SYNC input immediately after the change in setup mode / normal 
operation mode. 
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3.8 Description of Diagnosis mode  

1) Confirmation for Output of Reading statistics an d Decoding Time.  

 
 [Reading Ok and Ng Count Number Output Example] 

*** TOTAL ***  
NG       1:OK   99/SYNC  100  
NG  1.00%:OK 99.00% 

 
 [Reading Ok and Ng Decoding Time Output Example] 

*** DECODE TIME *** 
OK: min(0118ms),max(0124ms),ave(0120ms) 
NG: min(0148ms),max(0148ms),ave(0148ms) 
NG    1:OK   99/SYNC  100 

 

Note  

When setup mode is executed, Count Number and Total Decoding Time will be cleared. 

 

2) Output decode time 

The actual time consumed during symbol decoding, setting up disable or enable to the output 
data in the serial interface output.  
 
Usually, during this mode (SYNCMODE=0), if the timeout time set up value passes when a 
label cannot be recognized in a image, decoding operation will be stopped and it will become 
reading NG process.  
 
When in Timeout Mode (SYNCMODE=1), if a label cannot be recognized in an image, if it 
remains with reading timeout and time excels rather than decoding timeout, the next image 
captures (decoding) will be started, and if shorter than decoding timeout, it will become 
reading NG. 
 
When in use of External Synchronous Continuation Reading Mode (SYNCMODE=2), when 
a label cannot be recognized in a picture, the state of a synchronized signal is investigated, if 
it is in ON state, the next image (decoding) will be started, and if it is in an OFF state, it will 
become reading NG treatment.  
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3) Output of total decoding time  

This unit can output, in addition to the decoded data, the total reading time (time from SYNC 
ON to an OK data output) as well as the number of pictures acquired from SYNC ON to the 
successful decoding. (This can not be done when reading result is NG.) 
 
 
Display Format: aa� bbbbbms 
xxxxxxx  Captured Image number 
xxxxxxxxx Total Reading Time  Unit [ms] 

 
 

4) Symbol System Information 

This can be used to enable or disable adding code character. 

 

Display Format: aaBBBBB 

 

    aa: Symbol Code character  

   BBBBB: Symbol Data 
 

5) Symbol Code character System 

 
Symbol System Code Character Symbol System Code Character 

Code39 ]A0 UPC/EAN/JAN No Code 
Code128 ]C0 Data Matrix ]d1 
EAN-128 ]C1 Maxi Code ]U1 

CODABAR ]F0 PDF417 ]L0 
ITF ]I0 QR Code ]Q1 
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6) Contrast Information  

This is used to enable or disable adding image contrast information. 
It output image contrast information after last captured and decoded image. 

 
i) In case of OK reading 
 The contrast information in symbol recognition area is transmitted. 
 Finding rectangular coordinate from the minimum and maximum of the square 
 coordinates of a symbol is calculated from the area of contrast information. 

 
When two or more symbols exist, the contrast information on the previously recognized is 
outputted.  

 
ii) In case of NG reading 
 The contrast information in setup area is transmitted. (Default setup: All image area) 
 
Format:: aaa, bbb, ccc 
 
   aaa: Contrast Maximum value (0 - 255 ) 
   bbb: Contrast Minimum value (0 - 255 ) 
   ccc: 100 x (Maximum value - Minimum value) / 255  (0 - 100) 
   Data Length:13 byte 

 

7) Quality Information 

This is used to enable or disable adding quality information. 
For 2-dimentional symbol, it will only output percentage that error correction was NOT 
performed. In case of using good quality of symbol, it will output 100. This can not be used 
when reading NG.  
 

Format:: QT: ddd 
 
   ddd: Contrast Maximum value (0 - 255 ) 
   Data Length:8 byte 
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4. Serial Command  

 4.1 Transmission Settings 
Default Setting:* 

Item Serial Command Contents 

Baud  Rate BAUD=xxxx xxxx = 1200, 2400, 4800, 9600*, 19200, 38400, 
57600, 115200 (bps) 

Frame FRAME=0 Frame Setting 7O1 
 FRAME=1 Frame Setting 7O2 
 FRAME=2 Frame Setting 7E1 
 FRAME=3 Frame Setting 7E2 
 FRAME=4 Frame Setting 8N1(*) 
 FRAME=5 Frame Setting 8N2 
 FRAME=6 Frame Setting 8O1 
 FRAME=7 Frame Setting 8O2 
 FRAME=8 Frame Setting 8E1 
 FRAME=9 Frame Setting 8E2 
Header HEAD=0 Header Setting Non(*) 
 HEAD=1 Header Setting, [SX] 
 HEAD=2 Header Setting, [EC] 
Terminator TERM=0 Terminator Setting, Non 
 TERM=1 Terminator Setting, [EX] 
 TERM=2 Terminator Setting, [EX][CR] 
 TERM=3 Terminator Setting, [CR][LF] (*) 
 TERM=4 Terminator Setting, [CR] 
 TERM=5 Terminator Setting, [CR][TAB] 
 TERM=6 Terminator Setting, [TAB][CR] 
Separator SEPA=0 Separator Setting, Non 
 SEPA=1 Separator Setting, & 
 SEPA=2 Separator Setting, , 
 SEPA=3 Separator Setting, [FS]   ( 1C hex ) (*) 
 SEPA=4 Separator Setting, [GS]   ( 1D hex ) 
 SEPA=5 Separator Setting, [SP]   ( 20 hex ) 
RS/CS Control  RSCS=0 Not use RS-CS control signal 
 RSCS=1 Use RS-CS control signal(*) 

Serial Inteface COMFRO
M=0 

Only through RS-232C/ RS-422 (*)  

 COMFRO
M=1 

Only through USB  

 COMFRO
M=2 RS-232C/RS-422, USB 

Control Character LABELTX=0 Output control code: Pass through control 
characters(*) 

 LABELTX=1 Output control code: Convert control characters to 
hex digits as an ASCII 

Timeout Duration TXWAIT=a Decoding Data Timeout duration 
 a=1000-2500; unit[msec],10[msec]per 
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4.2 Reading Symbols 

Item Command Contents 
Common Setting SET=#M0 Disable reading of all 1-D and 2-D Symbol System 
 SET=#M0 Enable reading of all 1-D and 2-D Symbol System 
Code39 SET=AM0 Disable reading of Code39(*) 
 SET=AM1 Read Code39, Disable C/D Check 
 SET=AM2 Read Code39, Enable C/D Check, C/D Transmit 
 SET=AM3 Read Code39, Enable C/D Check, No C/D Transmit 
 SET=AM4 Read Code39, Disable C/D Check , Enable FULL ASCII 
 SET=AM5 Read Code39, Enable C/D Check, C/D Transmit, Enable FULL ASCII 

 SET=AM6 
Read Code39, Enable C/D Check, No C/D Transmit, Enable FULL 
ASCII 

 C39SS=0 Disable Transmit Start/Stop Code of Code39(*) 
 C39SS=1 Enable Transmit Start/Stop Code of Code39 
 DIGIT=Ab,c Set reading range of Code39 Min. digits (b digits), Max. digits(c digits) 
 EDIT=Ab,c Code39 with edit Transmit specific “b” digits through “c” digits 
Code128 SET=CM0 Disable reading of Code128(*) 
 SET=CM1 Enable reading of Code128 

 DIGIT=Cb,c 
Set Code128 reading range from Min. digits (b digits) to  
Max. digits(c digits) 

 EDIT=Cb,c Edit Transmit specific “b” digits through “c” digits of Code128 
EAN-128 SET=eM0 Disable reading of EAN128(*) 
 SET=eM1 Enable reading of EAN128 
 E128GS=0 Disable Control Character [GS] Transmitting is set for EAN-128  
 E128GS=1 Enable Control Character [GS] Transmitting is set for EAN-128  

 DIGIT=eb,c 
Set EAN128 reading range from Min. digits (b digits) to  
Max. digits(c digits) 

 EDIT=eb,c Edit Transmit specific “b” digits through “c” digits of EAN128 
CODABAR SET=FM0 Disable Reading CODABAR(*) 
 SET=FM1 Read CODABAR, Disable C/D Check 
 SET=FM2 Read CODABAR , Enable C/D Check, C/D Transmit 
 SET=FM3 Read CODABAR , Enable C/D Check, No C/D Transmit 
 CODASS=0 Enable Transmit Start/Stop Code by small letter of CODABAR 
 CODASS=1 Enable Transmit Start/Stop Code by Capital l letter of CODABAR(*) 
 CODACS=0 Disable Transmit Start/Stop Code of CODABAR 
 CODACS=1 Enable Transmit Start/Stop Code of CODABAR(*) 

 DIGIT=Fb,c 
Set reading range of CODABAR Min. digits (b digits),  
Max. digits(c digits)  

 EDIT=Fb,c CODABAR with edit Transmit specific “b” digits through “c” digits 
ITF SET=IM0 Disable reading of ITF(*) 
 SET=IM1 Enable reading of ITF, Disable C/D Check 
 SET=IM2 Enable reading of ITF, Enable C/D Check, C/D Transmit 
 SET=IM3 Enable reading of ITF, Enable C/D Check, No C/D Transmit 
 DIGIT=Ib,c Set reading range of ITF Min. digits (b digits), Max. digits(c digits)  
 EDIT=Ib,c ITF with edit Transmit specific “b” digits through “c” digits 
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Item Command Contents 
Code93 SET=GM0 Disable reading of Code93� (*) 
 SET=GM1 Enable reading of Code93 

 DIGIT=Gb,c Set reading range of Code93 Min. digits (b digits), Max. digits (c digits) 

 EDIT=Gb,c Code93 with edit Transmit specific “b” digits through “c” digits 

 SYMHEAD=Ga Set a header of Code93 optionally 
 =Ga,¥bb  a=0; disable� (*)� a=1; enable 
 =Ga,c    bb; the character used for comparing (Hex)� c; character 
 =Ga,[dd]  dd; the character in ASCIIcode(¥00-¥1F) 
   bb,c,dd; when it is skipped, the latest character is remained 

 SYMFOOT=Ga Set a header of Code93 optionally 
 =Ga,¥bb  a=0; disable� (*)� a=1; enable 
 =Ga,c    bb; the character used for comparing (Hex)� c; character 
 =Ga,[dd]  dd; the character in ASCIIcode(¥00-¥1F) 
   bb,c,dd; when it is skipped, the latest character is remained 

UPC/EAN/JAN SET=EM0 Disable reading UPC/EAN/JAN(*) 
 SET=EM1 Enable reading UPC/EAN/JAN 

 JE13SUM=0 
Enable Check Sum Transmitting is set for Standard JAN/EAN  
(Include Add-on) (*) 

 JE13SUM=1 
Disable Check Sum Transmitting is set for Standard JAN/EAN  
(Include Add-on) 

 JE8SUM=0 
Enable Check Sum Transmitting is set for Shortened  
JAN/EAN(Include Add-on) (*) 

 JE8SUM=1 
Disable Check Sum Transmitting is set for Shortened  
JAN/EAN(Include Add-on) 

 UASUM=0 Enable Check Sum Transmitting is set for UPC-A(*) 
 UASUM=1 Disable Check Sum Transmitting is set for UPC-A  
 UESUM=0 Enable Check Sum Transmitting is set for UPC-E (*) 
 UESUM=1 Disable Check Sum Transmitting is set for UPC-E 
 UPCANS=0 Enable Number System Transmitting is set for UPC-A(*) 
 UPCANS=1 Disable Number System Transmitting is set for UPC-A  
 UPCENS=0 Enable Number System Transmitting is set for UPC-E(*) 
 UPCENS=1 Disable Number System Transmitting is set for UPC—E 
 UPCE=0 Convert UPC-E codes to UPC-A  format (*) 
 UPCE=1 Leave UPC-E formats unchanged 
 UPCTX=0 Leaves 12 digit codes unchanged(*) 
 UPCTX=1 Adds a leading zero to 12 digit UPC codes UPC-A 

 DIGIT=Eb,c 
Set reading range of UPC/JAN/EAN Min. digits (b digits),  
Max. digits(c digits)  

 EDIT=Eb,c UPC/JAN/EAN with edit Transmit specific “b” digits through “c” digits 
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Item Command Contents 
DataMatrix SET=dM0 Disable reading of DataMatrix 
 SET=dM1 Enable reading of Square DataMatrix 
 SET=dM2 Enable reading of Square, Black & White Reversed DataMatrix 

 SET=dM3 
Enable reading of Square, Black & White Reversed and Normal 
DataMatrix 

 SET=dM5 Enable reading of Square, Rectangle and Normal DataMatrix  

 SET=dM6 
Enable reading of Square, Rectangle, Black & White Reversed 
DataMatrix 

 SET=dM7 Enable reading of all kinds (SET=dM1 through dM6) of DataMatrix 

 DIGIT=db,c 
Set reading range of DataMatrix Min. digits (b digits),  
Max. digits(c digits)  

 EDIT=db,c DataMatrix with edit Transmit specific “b” digits through “c” digits 
SET=UM00 Disable reading of MaxiCode(*) 
SET=UM01 Enable reading of MaxiCode Mode0 
SET=UM02 Enable reading of MaxiCode Mode1 
SET=UM04 Enable reading of MaxiCode Mode2 
SET=UM08 Enable reading of MaxiCode Mode3 
SET=UM10 Enable reading of MaxiCode Mode4 
SET=UM20 Enable reading of MaxiCode Mode5 
SET=UM3F Enable reading of MaxiCode Mode 0 through 5 

MAXIPS=0 
Transmitting only primary data, when only the Primary data was 
readable. (*) 

MAXIPS=1 
Not Transmitting only primary data, when only the Primary data was 
readable. 

DIGIT=Ub,c 
MaxiCode reading range of Code39 Min. digits (b digits), Max. digits 
(c digits)  

MaxiCode 

EDIT=Ub,c MaxiCode edit Transmit specific “b” digits through “c” digits of  
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Item Command Contents 
PDF417 SET=LM0  Disable reading of PDF417(*) 
 SET=LM1  Enable reading of PDF417 

 DIGIT=Lb,c  PDF417Set reading range of Code39 Min. digits (b digits),  
 Max. digits(c digits)  

 EDIT=Lb,c  PDF417Edit Transmit specific “b” digits through “c” digits of  

QR� Code SET=QM0  Disable reading of QR-Code 
 SET=QM1  Enable reading of Normal QR-Code Label 
 SET=QM2  Enable reading of white on black QR-Code label 
 SET=QM3  Enable reading of Normal and white on black QR-Code label(*) 

 DIGIT=Qb,c  Set reading range of QR-Code Min. digits (b digits),  
 Max. digits(c digits)  

 EDIT=Qb,c  Edit Transmit specific “b” digits through “c” digits of QR-Code 

RSS SET=eM00-RSS Disable reading of RSS(*) 

 SET=eM01-RSS Enable reading of RSS Expanded 
 SET=eM02-RSS Enable reading of RSS Expanded Stacked 
 SET=eM04-RSS Enable reading of RSS Limited 
 SET=eM08-RSS Enable reading of RSS-14 and RSS-14 Truncated 
 SET=eM10-RSS Enable reading of RSS-14 Stacked and RSS-14 Stacked Omnidirectional 
 SET=eM1F-RSS Enable reading of all types of RSS 

 DIGIT=eb,c-RSS Set reading range of RSS Min. digits (b digits), Max. digits(c digits) 

 EDIT=eb,c-RSS Edit Transmit specific “b” digits through “c” digits of RSS 

Composite SET=eM00-CC Disable reading Composite(*) 

 SET=eM01-CC Enable UPC Composite 
 SET=eM02-CC Enable RSS Composite 
 SET=eM04-CC Enable Code128 Composite 
 SET=eM07-CC Enable all Composite codes 
 SET=eM10-CC Output only the data from 1D code (can not live together with “eM20”) 
 SET=eM20-CC EAN128 emulation mode (can not live together with “eM10”) 

 DIGIT=eb,c-CC  Set reading range of Composite code Min. digits (b digits),  
Max. digits(c digits) 

 EDIT=eb,c-CC Edit Transmit specific “b” digits through “c” digits of Composite code 
 SYMHEAD Set an optional symbol header for Composite code 
 =ea,¥bb-CC  a=0; disable (*)� a=1; enable 
 =ea,c-CC    bb; header (Hex), c; Character 
 =ea,[dd]-CC  dd; ASCII code for the character (¥00 to ¥1F) 
   If “bb” or “c” or “dd” is blank, the header has been set is not changed 

 SYMFOOT Set an optional symbol footer for Composite code 
 =ea,¥bb-CC  a=0; disable (*)� a=1; enable 
 =ea,c-CC    bb; header (Hex), c; Character 
 =ea,[dd]-CC  dd; ASCII code for the character (¥00 to ¥1F) 
   If “bb” or “c” or “dd” is blank, the footer has been set is not changed 
Common 
Setting 

DECODELIM=a Set decoding limit time, a = 100 to 3000, unit [ms], every 100 [ms] 

 TOTALLIM=a Read limit time when SYNCMODE=1, a=100-30000,unit [ms] 

 MIRROR=0 Reading performed Normal Label (Not Mirror Image)� (*) 
 MIRROR=1 Reading performed Mirror Image Label 

 MIRROR=2 Reading performed Normal Label, then in case of No read occurred, try to 
read Mirror Image. 

 MIRROR=3 Reading performed Mirror Image, then in case of No read occurred, try to 
read Normal Label. 

 



�

- 37 - 

 

Article Command Contents 
Multiple Label OUTFORM=0 Sequence of reading data output:: Transmitting by ordered Code character(*) 

 OUTFORM=1 Set specific label number and verify digits / a=1-4; Label Number, b=0-2047; 
Digit 

 OUTFORM=2 Set specific label number and verify character / a=1-4; label Number, bb; top 
character (Hexadecimal), cc; 2nd character  (Hexadecimal) 

 OUTFORM=3 Set specific label number and verify symbol / a=1-4; Label Number, b; Symbol 
code 

 SET=$Na-b Set specific label number and verify digits 
a=1-4; Label Number, b=0-2047; Digit 

 SET=$Ca-bbcc 
Set specific label number and verify character 
a=1-4; label Number, bb; top character (Hexadecimal), cc; 
2nd character  (Hexadecimal) 

 SET=$Sa-b Set specific label number and verify symbol / a=1-4; Label Number, b; Symbol 
code 
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4.3 Reading Operation (Normal Operation, Adjustment , diagnosis) 

Article Command Contents 
Reading g Start Reading (SYNC ON) 

 BR=a The message to send in event of read error 
a=0; None, a=1; “BR”, BR=2; “ERROR”, BR=3; “?” 

Normal Operation 
Mode 

LABELS=a 
SYNCMODE=a 

Number of labels to read� a=1-4 label(s) 
a=0; Normal Mode(*), a=1; Reading Time out Mode, 
a=2; External SYNC Mode  

 VOUT=0 Output read data immediately after read(*) 
 VOUT=1 Output read data after SYNC off 

Continue Reading continue Set the Continuous Reading Mode 
 stop Terminate Continuous Reading Mode(*) 

 contintvl=a 

Sets the wait interval between successive reads of the continuous reading 
mode. 
a=0-9; Unit(sec) 
a=10-999; Unit(msec) 

 ?contintvl The command makes confirmation of waiting time for next reading start. 
 VERIFY=a a=0; Not prevent decoded twice(*),  a=1; Prevent decoded twice 

 VWAIT=a 
 

Setting prevent decoded twice, a=1-20 ; Unit[every 500msec] 
It is automatically extend when it read the same label twice in reading 
prevention time. 

Test Mode TEST=0 Normal Operation Mode(*) 
 TEST=1 Test Mode 

 TMN=a 
Sets the number of times to perform decode (virtual SYNCs) for each SYNC 
ON event in the TEST Mode 1.  a=10-1000� 10Unit� (*)�  

Reading Statistics ?total Transmit a statistical report of reading quality (OK and NG) 

 clrtotal Clear Actual Reading Quality Statistics 

 ?dect Transmit a statistical report of reading time when OK and NG status 

 clrdect Clear Actual reading time Statistics 
Character Code 
for Symbol ID. SYMBOLTX=a a=0; Not appending character code for symbol identification(*), 

a=1; Appending character code for symbol identification 

Decode Time DTTX=a a=0; Decoding time is NOT added to output read data. (*) 
a=1; Decoding time is added to output read data. 

Total Decoding 
Time TTTX=a a=0; Total decoding time is NOT added to output read data(*), 

a=1; Total decoding time is added to output read data 
AGCTX=0 Swing value is NOT added to output read data(*) 

Added Swing Value 
AGCTX=1 Swing value is added to output read data 

MRTX=0 Not appending mirror image setting information (*) 

Added Mirror 
Image Setting MRTX=1 

Appending mirror image setting information 
In case of mirror image, added “MIRROR_ON”. 
In case of NOT mirror image, added “MIRROR_OFF”. 
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4.4 Camera Control  

Article Command Contents 
AGC AGC=a AGC value transmitted to the camera  a = 11-255 
 AGC=D Fixed AGC value transmitted to the camera(*)  
 AGC=E Dynamic AGC value transmitted to the camera 
 AGC=S AGC value transmitted to the camera, , Change shutter setting for wing mode 

Shutter Speed SHUTT=0 Shutter Speed Settings� �  1/60sec 
 SHUTT=1 Shutter Speed Settings    1/125sec 
 SHUTT=2 Shutter Speed Settings    1/250sec(*) 
 SHUTT=3 Shutter Speed Settings    1/500sec 
 SHUTT=4 Shutter Speed Settings   1/1000sec 
 SHUTT=5 Shutter Speed Settings   1/2000sec 
 SHUTT=6 Shutter Speed Settings   1/4000sec 
 SHUTT=7 Shutter Speed Settings  1/10000sec 

Swing SWAa=b  AGC value transmitted to the camera when it used in swing mode 
 a=1-8(Swing value), b=0-255(AGC Value) 

 SWSa=b Shutter Speed Setting when it used in Swing mode 
 a=1-8(Swing Value), b=0-7(Shutter Speed Value) 

Illumination LIGHT=2 Lighting function setting, OFF 
 LIGHT=3 Lighting function setting, Reading Always ON 
 LIGHT=4 Lighting function setting, Reading ON (Flash) (*) 

Others DELAY=a Sets reading start delay time from SYNC ON. 
a=0-30000ms, every 10msec 

 MAXIMG=a Set the number of image captures, x=1-8 [Images] 

 WAITIMG=a Intervals between captures when plural image captures are set.  
a=0-1000; Unit[ms] 

 

4.5 Preset Mode Setting 

Article Command Contents 
Preset ?pre Confirmation of preset status 

 PREM=0 Preset Mode 0: Disable preset function(*) 

 PREM=1 Preset Mode 1: Enable preset function, after power is switched ON, the first OK 
read data is registered within the reader as “preset” data. 

 PREM=2 Preset Mode 2: Enable preset function, the preset data is registered within flash 
memory. 

 SET=PRENa Sets the number of digits of preset data to compare 
a: Digits, a=0-100 When set 0: Free digits 

 clrpren Clears the preset digit number 
 SET=PREDa Sets the actual value of the characters to compare against 
 clrpred Clears the preset data characters 
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4.6 Reference Settings 

Article Command Contents 
Sets Confirmation ? Status Transmission  (1st page) 
 ?? Status Transmission  (2nd page) 
 ??? Status Transmission  (3rd page) 
 ?4 Status Transmission  (4th page) 
 ?5 Status Transmission  (5th page) 
 ?6 Status Transmission  (6th page) 
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4.7 Image Preprocessing 

Article Command Contents 
Image 
Preprocessing ?PROC Indicates the status of a image pre-processing setting contents 

IPFUNC0 is  IPFUNC0=a1,a2,a3,a4,a5 No.0 Image Preprocessing Setting  

used for  IPFUNC1=a1,a2,a3,a4,a5 No.1 Image Preprocessing Setting 

AGC=D IPFUNC2=a1,a2,a3,a4,a5 No.2 Image Preprocessing Setting 

AGC=E IPFUNC3=a1,a2,a3,a4,a5 No.3 Image Preprocessing Setting 

 IPFUNC4=a1,a2,a3,a4,a5 No.4 Image Preprocessing Setting 

IPFUNC1 – 8 are IPFUNC5=a1,a2,a3,a4,a5 No.5 Image Preprocessing Setting 

used for IPFUNC6=a1,a2,a3,a4,a5 No.6 Image Preprocessing Setting 

AGC=S IPFUNC7=a1,a2,a3,a4,a5 No.7 Image Preprocessing Setting 

 IPFUNC8=a1,a2,a3,a4,a5 No.8 Image Preprocessing Setting 

Image 
Preprocessing 
Range 
Specification 

IPSXa=b 
Image preprocessing is to be carried at horizontal starting point. (0 
thorough 640)  
Set a=1 through 4, it will be carried out on each IPFUNC. 

 IPSYa=c 
Image preprocessing is to be carried at vertical starting point. (0 
thorough 480)  
Set a=1 through 4, it will be carried out on each IPFUNC. 

 IPWXa=d 
Image preprocessing is to be carried at horizontal width.  
(0 thorough 640) 
Set a=1 through 4, it will be carried out on each IPFUNC. 

 IPWYa=e 
Image preprocessing is to be carried at vertical width.  
(0 thorough 480) 
Set a=1 through 4, it will be carried out on each IPFUNC. 

FILTER33[ I ] [ j ]=a Set coefficient value of 3x3 mask filter.  
(i, j=0 through 2, a= -99 through +99) 3x3 Mask 

Filter 
FILTER33DM=1-10000 Set magnification value of 3x3 mask filter. 

FILTER55[ I ] [ j ]=a Set coefficient value of 5x5 mask filter.  
(i, j=0 through 2, a= -99 through +99) 5x5 Mask 

Filter 
FILTER55DM=1-10000 Set magnification value of 5x5 mask filter. 
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Article  Command Description  
None  0 No Image preprocessing 

Black Erosion 1 Erosion 2x2 
 3 Erosion 3x3 
 5 Erosion 5x5 
 7 Erosion 2x1 (w) 
 9 Erosion 1x2 (h) 

White Dilation 2 Dilation 2x2 
 4 Dilation 3x3 
 6 Dilation 5x5 
 8 Dilation 2x1 (w) 
 10 Dilation 1x2 (h) 

Reverse 20 Reverse White & Black 

Contrast 
Enhancement 21 

Cont (L12cut): The portion under brightness 12.5% of the whole is deleted in 
dark side from origin image 256 gray-scale steps, and the remaining portion is 
transformed into 256 steps. 

 22 
Cont (L22cut): The portion under brightness 25% of the whole is deleted in 
dark side from origin image 256 gray-scale steps, and the remaining portion is 
transformed into 256 steps. 

 23 
Cont (H23cut): The portion over brightness 12.5% of the whole is deleted in 
bright side from origin image 256 gray-scale steps, and the remaining portion 
is transformed into 256 steps. 

 24 
Cont (H24cut): The portion over brightness 25% of the whole is deleted in 
bright side from origin image 256 gray-scale steps, and the remaining portion 
is transformed into 256 steps. 

 25 

Cont (LH12cut): The portion under brightness 12.5% of the whole is deleted in 
dark side and the portion over brightness 12.5% of the whole is deleted in 
bright side from origin image 256 gray-scale steps, and the remaining portion 
is transformed into 256 steps. 

 26 

Cont (LH22cut): The portion under brightness 25% of the whole is deleted in 
dark side and the portion over brightness 25% of the whole is deleted in bright 
side from origin image 256 gray-scale steps, and the remaining portion is 
transformed into 256 steps. 

Gamma 
Correction 

27 Gamma(r=0.5)� Execution for Gamma Correction 0.5 

Smoothing Filter 40 Low pass� Filter 3x3 average value 

Median 41 Median filter 3x3� median value 

3x3 Filter 60 3x3 filter� FILTER33, FILTER33DM execution filtering by command 

5x5 Filter 61 5x5 filter� FILTER55, FILTER55DM execution filtering by command 

Down Size 70 Down Size (Quick)� � Down size whole image with quick mode 

Down Size 71 Down Size (Average)� Down size whole image with average speed mode 

Gamma Correction 27 Gamma(r=0.5) To be performed gamma correction 0.5 

Smoothing Filter 40 Low Pass  3 x 3 Average 

Median Filter 41 Median Filter 3 x 3 Median value 

3 x 3 Mask Filter 60 3 x 3 mask filter to be performed command with FILTER33, FILTER33DM 

5 x 5 Mask Filter 61 5 x 5 mask filter to be performed command with FILTER55, FILTER55DM 

Image Down Size 70 Down Size (Quick) to be performed quick down sizing whole image 

Image Down Size 71 Down Size (Average ) to be performed down sizing whole image 
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4.8 General Operatio / Help  

Article Command Contents 
Initialize Setting SET=DFT Set all default 

Save Setting WSETS Save setting  

Buzzer buz=a a=0; During Reading operation Buzzer off, a=1; Buzzer on� (*) 

Digital In/Output CHATT=a Debouncing Time� a=0 None� a=1; 10msec� a=2 20msec 

 GOOUT=a 
a=0; GO output setting Hold � until next SYNC input�  
a=100-20000; GO output setting� One shot � unit[ms]�  

 NGOUT=a 
a=0; NG output setting Hold � until next SYNC input�  
a=100-20000; NG output setting� One shot � unit[ms]�   

Help HELP Transmit Serial Command List(1st page) 
 HELP2 Transmit Serial Command List(2nd page) 
 HELP3 Transmit Serial Command List(3rd page) 
 HELP4 Transmit Serial Command List(4th page) 

 
 
 

4.9 Table of character code 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

����
 
 

�  0 1 2   3   4 5  6 7 8 9 A B C D E F 
0 NUL DLE SP 0   @ P ` p �  �  �  �  �  �  �  �  
1 SOH DC1 ! 1 A Q a q �  �  	  
  �  �  �  �  
2 STX DC2 " 2 B R b r �  �  
  �  �  �  �  �  
3 ETX DC3 # 3 C S c s �  �  �  �  �  �  �  �  
4 EOT DC4 $ 4 D T d t �  �  �  �  �  �  �  �  
5 ENQ NAK % 5 E U e u �  �  �  �  �  �  �  �  
6 ACK SYN & 6 F V f v �  �  �  �  �    �  �  
7 BEL ETB * 7 G W g w �  �  !  "  # $ �  �  
8 BS CAN ( 8 H X h x �  �  % & '  (  �  �  
9 HT EM ) 9 I Y i y �  �  )  *  + ,  �  �  
A LF SUB * : J Z j z �  �  -  .  /  0 �  �  
B VT ESC + ; K [ k { �  �  1 2 3 4 �  �  
C FF FS , < L ¥ l | �  �  5 6 7 8 �  �  
D CR GS - = M ] m } �  �  9 :  ;  < �  �  
E SO RS . > N  ̂ n " �  �  = > ? @ �  �  
F SI US / ? O _ o DEL �  �  A B C D �  �  

 
� � �  �-������+.*�*+� ��A
B>���� ��!�-����"�6�*(!�&�5  ��!�-����"���

Upper digit 

Lo
w

er
 d

ig
it
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5. DIP Switch  
The following can be done through the DIP switch. 

 

- Selection of Illumination and image capture conditions when SYNC is OFF state 

- Selection of operation modes (Normal, or Setup for installation) 

- Selection of serial interface type (RS-232C, or RS-422) 
 

Operation Status 
DIP Switch Condition Operation 

Status Video 
Output Illumination SHUTT= AGC= 

Valid  OFF 0 200 SYNC OFF 
� Standby�  Can be confirmation image by ambient  

illumination OFF 

SYNC ON Invalid as Setting as Setting as 
Setting 

Valid ON as Setting as 
Setting 

SYNC OFF 
� Standby�  Can be confirmation image by reading condition 

SW1 

ON 

SYNC ON Invalid as Setting as Setting as 
Setting 

OFF Normal Operation 
SW2 

ON Setup mode for installation 
OFF RS-232C 

SW3 
ON RS-422 

SW4 OFF Reserved  
 
When the setup mode is enabled, it will set shutter speed / AGC automatically based on the 
environment conditions. In case of symbol read difficulty, it will set automatically combination of 
image filter. The reading result can be known by a buzzer sound. Using serial commands, the 
values can be used for normal operations.  For more details refer to  “Chapter 3.7 sets up 
modes". 
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5.1 Operation sequence of Setup mode 
1) Turn on (SW2) of the DIP switch in the back of the unit. 
2) Connect a monitor to the VIDEO output, and confirm that symbol is within the field of 

view of the camera.  
3) When synchronization input turns on, the unit start capture image 10 times, then it 

detects the appropriate AGC values.  The synchronization input can be ON by a 
serial command from serial / USB interface or the digital input (a SYNC input / TEST 
switch). When the appropriate AGC is found, the unit  will measure the reading rate. 
If an appropriate AGC can not found, a buzzer beeps twice  and cancels a setup 
mode.  

4) After appropriate AGC was set, unit try reading number of times in a test mode 
(default: ten times), capture images and try various image preprocessing, and then 
decode the symbol to measure a reading rate.  

Asterisk ( * ) is output after performing each 1/10 of the test reads.  Testing will end when 
asterisk ( * ) is output ten times. 

 
[Setup Mode Serial output Example] 
    *** SETUP MODE *** 
    1 2 3 4 5 6 7 8 9 10 
    * * * * * * * * * * 
    AGC=200 
    IPFUNC0=0,0 
    NG  1:OK    9/SYNC   10 
    NG  1.00%:OK 99.00% 
 
� Display Format�  
 AGC=xxx[CR]  
 IPFUNC0=yy,zz[CR]   
 NGaaaaa:OKbbbbb/SYNCccccc[CR]   
 NGddd.dd%:Okeee.ee%[CR] 
 xxx   :  Recommendation AGC value 
 yy    :  Recommendation preprocessing comaand (Firtst) 
 zz    :  Recommendation preprocessing comaand (Second) 
 aaaaa :  Reading NG count �  0 �  65535 �  
 bbbbb :  Reading OK count �  0 �  65535 �  
 ccccc :  SYNC Input count �  0 �  65535 �  
 ddd.dd:  Reading NG rate  �  0.00 �  100.00, Display hundredth�  
 eee.ee:  Reading OK rate  �  0.00 �  100.00,Display hundredth�  
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After setup mode finished, system configuration will be as below. 

 
Shutter speed: Fixed. 

AGC Valid/Invalid: It return to a value before setup mode is execution. 
AGC Value: AGC value pursued with a setup mode. 

Preprocessing: AGC value judged combination with a setup mode. 

 
The system setting will not be stored in non-volatile memory.  
Please be careful as the unit will return to an original state when switch it off. 
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6. Specification  

6.1  General Specifications  
Physical Dimensions  

TFIR 3150 3151 3152 
Length 64mm 64mm 64mm 
Width 68mm 68mm 68mm 
Depth 142mm 88mm 88mm 

Weight 
Apx. 
1kg 

Apx. 
600g 

Apx. 
650g 

 
Reading Field *  

- Pitch ±35 degrees  
(TFIR-3150  ±2 degrees) 

- Skew ±35 degrees  
(TFIR-3150  ±2 degrees) 

- Rotation 360 degrees  
-Ambient Light  0 – 10,000lx. 
 
Compatible bar codes  

2D codes  
 Maxi Code, PDF417, QR Code   
 Data Matrix (ECC200 ) 
 
1D bar codes  
 UPC/EAN/JAN, CODE 39,  
 CODE 128, ITF, CODABAR  
 
Camera  
- Imaging Device :  1/3 inch CCD  
- The number of effective pixels: 
  659 x 494 (X x Y),  Approx. 330,000 pixels 
 
 

External input and output  

- Serial Interface:  RS-232C/RS-422/USB 1.1  
- Data form: ASCII   
- Transmission speed:1200bps - 115.2kbps  
- Synchronous input:  optically isolated 
     Input Resistance:   1k ohm  
      OFF Voltage:  0-0.8V  
       ON  voltage:  6-28V  
- GO / NG output:  optically isolated  
 
-LIGHT output      Open Collector(NPN) 
           Normal OFF 
      MAX Voltage:  DC30V 
      MAX Current:  DC 50mA 
 
Power-supply voltage  

 Rated  voltage  10.8-26.4VDC  
 
TFIR-3150 
Consumption current (at 10.8 VDC): 0.28A  
Consumption current (at 26.4 VDC): 0.15A 
 
TFIR-3151 
Consumption current (at 10.8 VDC): 0.35A  
Consumption current (at 26.4 VDC): 0.20A 
 
TFIR-3152 
Consumption current (at 10.8 VDC): 0.60A  
Consumption current (at 26.4 VDC): 0.30A 
 
Environment   

- Operating temperature range: 0 to 40°C  

- Storage temperature range: -30 to 80°C  
- Humidity:  Below 90% RH (non condensing)  
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1) Definition of Reading Directions 

 

6.2 Reading specification 

1) TFIR-3150 

 

FOV(mm) Type 
 

Cell Size 
(� � ) 

DOF 
(mm) Horizontal X Vertical Y 

150 29� 41 24 18 TFIR-3150-S150 
TFIR-3150-S150R 250 25� 45 24 18 

150 34� 46 24 18 
TFIR-3150-D150 

250 30� 50 24 18 

TFIR-3150-S70 
TFIR-3150-S70R 70 35 14 10 

TFIR-3150-D70 70 40 14 10 

 
 

2) TFIR-3151 

It depends on a type of lens. 
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3) TFIR-3152 

 
TFIR-3152 
 
Depth of Field � normal type� unit:: mm 
          near  far   
1D                                        
0.15mm   50    100 
0.19mm   60    130 
0.25mm   60   170 
0.33mm   60   195 
� � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � �  
2D 
PDF417                          
0.25mm   50   165 
0.33mm   50   195  
Data Matrix                     
0.25mm   50   100 
0.38mm   50   130 
QR Code                       
0.25mm   50   100 
0.33mm   50   130 
Maxi Code                       
0.89mm   50   240  

 
 

TFIR-3152H 
 
Depth of Field � H-type�� unit: mm 
          near  far   
1D                                       
0.125mm  65   115 
0.19 mm  50   135 
0.25 mm  50   140 
 
� � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � �  
2D 
Data Matrix                     
0.125mm  80   105 
0.167mm  75   110 
0.25 mm   60   115 
QR Code                        
0.125mm  80   105 
0.167mm  75   110 
0.191mm  65   120 
0.25 mm   60   130 
 
 

Measured under the following conditions. 
Illuminance : 500lx�  
Label : Tohken’s standard 
Stillness 
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6.3 Field View Angle 

1) TFIR3150 

The field of view (FOV) for the TFIR3150 is constant regardless of the distance from the 
camera to the target. This is because the TFIR 3150 uses a telecentric lens. 
 

 
 
TFIR-3150-S70/ TFIR-3150-S70R Field of view 
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           TFIR-3150-D70 Field of view 
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2) TFIR3152 

  
 

 
 
 

3) TFIR-3151 

It depends on a type of lens and extension tube. 
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6.4 Dimentions  

 

TFIR-3150 Dimensions 
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TFIR-3151 Dimensions 
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TFIR 3152 Dimensions 
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6. 5 Connection Methods 

1) Table of CN1 (Data I/O) Signals 

 

RS-232C/RS-422 serial interface 

 
Pin No. Signal name Function 

1 RD+ RS-422 receive data input, + side  

2 RXD/RD- RS-232C receive data input 
RS-422 receive data input, - side  

3 TXD/TD+ RS-232C transmit data output 
RS-422 transmit data output, + side  

4 TD- RS-422 transmit data output, - side  
5 SG Signal GROUND  

6 RTRM+ Receive termination resistance,  
 + side  

7 RTRM- Receive termination resistance, 
 - side  

8 TTRM+ Transmit termination resistance, 
 + side (intact)  

9 TTRM- Transmit termination resistance, 
 - side (intact)  

10 RGND GROUND for RS-485    (intact)    
11 RS Request To Send (output)  
12 CS Clear To Send (input)  
13 NC No Connection 

14 NC No Connection 

15 FG Frame GROUND  

 

Enclosure side high-density DSUB 15-pin female connector 
 

�����

���	�


����������

<- Shown to the left (plug view as soldered) 

 
 
Cable side DSUB 15-pin male connector 
Type: HD-15SP (HIROSE) (include) 
Type: HDE-CTH (4-40) (HIROSE) (Plug Case include) 
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CN1 Internal Circuit 
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2) CN2 (control I/O)  

 

SYNC input, GO output, NG output. LIGHT output, and power supply 

 

Pin No. Signal Name Function 

1 VDD Power-supply input, + side  

2 VDD Power-supply input, + side 

3 VDD Power-supply input, + side 

4 LIGHT+ LIGHT signal output, + side 

5 GO+ GO signal output, + side 

6 NG+ NG signal output, + side 

7 SYNC�  SYNC signal input, + side 

8 FG Frame GROUND 

9 GND Power-supply input, - side 

10 GND Power-supply input, - side  

11 GND Power-supply input, + side  

12 NC  NC 

13 COM- Common for GO, NG,  
and LIGHT outputs (-) 

14 COM- Common for GO, NG,  
and LIGHT outputs (-) 

15 SYNC�  SYNC signal input, - side 

 
Enclosure side normal-density DSUB 15-pin male connector (M2.6 screws) 
 
Cable side DSUB 15-pin female connector  
Type: SDAB-15P (HIROSE)(include) 
Type: HDAB-15S (HIROSE) (Plug Case include) 

 
 
 
 
<- Shown to the left (plug view as soldered 

 
Power Supply 
  

Rating 
Supply Voltage: DC+10.8V through DC+26.4V 
Current Consumption: DC+10.8V approximately 0.6A 
          DC+26.4V approximately 0.3A 

� � � � � � � �

	 �
 �� �� �� �� ��
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CN2 Internal Circuit 
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3) CN3 

 
 USB Interface: USB 1.1 
 

4) VIDEO (Video Output ) 

 
NTSC Composite (Live Video Signal) 
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7. Troubleshooting  
 

7.1 The unit does not work while pushing the read t rigger switch.  
 
Is power supply voltage within specification? 
Power supply voltage should be DC 12V-24V. If the DC voltage is not within the specified 
range not only the unit will not operate, but there is a strong possibility of damaging the unit. 
 
Is power supply polarity correct? 
When it is connected with reverse polarity, the unit does not operate. In this case there is no 
damage happen to the unit. 
 
Is the power rating of the power supply enough? 
Unless the power supply capacity is enough, the reader may not operate. 
 
Is the format of serial command correct? 
After the unit is turned on, it is ready to receive serial commands. Please be sure to add 
[CR] after the serial command which is about to be sent. Simply saying, after input the serial 
command, please press “enter”.  
The serial command “WSETS” is used to save all of settings to the unit’s flash memory. 
When serial commands are sent continuously, it is recommended to have at least 500ms 
interval between one serial command and another. 
 
Others 
With USB interface, sometimes the unit can not work after host PC restarts from standby 
mode. 
Removing the unit in advance is encouraged. 
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7.2 Barode Cannot be Read.  
 
Is a code setup correct? 
Check the settings of the reader and that the 2D code is enabled. 
 
Is reading distance suitable? 
Reading may be impossible when the reading distance is outside the working range of 
reading depth. Moreover the printing quality of the code may make it non-readable even if it 
is within the reading range limits. 
 
Is the surface of the code glossy? 
If the surface of the code is glossy, the illumination will be sometimes reflected like a mirror. 
To avoid this, put the scanner in angle relative to the symbol. 
 
Is the reading window clean? 
If the window becomes dirty or stained, the image taken by the reader might not be good 
enough for reading. Clean with a lens cleaner or similar anti-scratching (non-abrasive) 
method. 
 
Is the print quality of the code good? 
Please check whether print quality of the cells, code size, etc. conforms to the standard. 
 
 

7.3 The data does not transmit or the data itself i s corrupted. 
 
Is the setup with host computer correct? 
Please check whether the baud rate and frame format is the same as that of the host 
computer. 
If frame format differs, it may seem that data is transmitted incorrectly. 
 
Do you set fixed digit for ITF 
In some cases, cancellation of significant digits (reading it through with a few digits than a 
printed digits) in ITF(Interleaved 2 of 5) might be used. We recommend setting specific digit 
of ITF. 
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[MEMORANDUM] 
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Warranty Obligations 

 

This warranty obligation is limited to terms set forth below: TOHKEN warrants this 

hardware product against defects one year form the date of purchase. 

 

� Warranty Coverage�  

 1. TOHKEN will repair the product at no charge, for hardware defects occurring 

when used in accordance with the manual and catalog, under normal operating 

conditions. 

 
2. Warranty is not covered in following cases: 

a.) Defects or damage as a result of improper usage or modification. 

b.) Defects or damage caused by fire, pollution, abnormal voltage, or natural 

disasters, such as earthquake, thunderstorm or flood. 

When you are not sure about repairs outside of these terms, please ask your local 

representative or the manufacturer. 
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TOHKEN CO., LTD. 
Head quarters 

2-7-1 Nishi-Shinjuku, Shinjuku-ku, Tokyo Japan 163-0710 
Sales       +81-3-5325-4311 to 4315 
Sales Promotion  +81-3-5325-4322 

�
Nagoya office 

4-2-12 Meieki, Nakamura-ku, Nagoya Japan 450-0002 
Sales       +81-52-565-9091 

�
Osaka office 

2-9-1 Higashi-Tenman, Kita-ku, Osaka Japan 530-0044 
Sales       +81-6-6353-5476 

�
Fukuoka office 

8-36 Hakata-eki Chuogai, Hakata-ku, Fukuoka Japan 812-0012 
Sales       +81-92-441-3638 

�
Hitachi office 

2-1-10 Hashikabe, Hitachinaka, Ibaragi Japan 312-054 
Sales       +81-29-276-9555 

�
Field support department (Technical Center 3) 

1-43-2 Tamagawa, Chofu, Tokyo Japan 182-0025 
Field support    +81-42-484-5190 
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