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SPECIFICATIONS MANUAL

 
 

 Print Contrast Signal 
PCS 0.3 or higher 

 
Conditions 
MRD 23% and higher 

(70% or higher reflectivity of space and quiet zone) 
Distance 130 mm from the front edge of the scan engine 
Barcode Sample UPC specified in Chapter 8.1 (Resolution: 0.33 mm, PCS: 0.3)

 
MRD = Minimum reflectance of white space - Maximum reflectance of black bar 

PCS  = Reflectance of white space－Reflectance of black bar
Reflectance of white space

 
 

 Minimum Resolution 
1D Code: 0.1 mm (4 mil)    Code 39 specified in Chapter 8.1 
GS1-DataBar: 0.169 mm (6.7 mil) GS1 DataBar Limited specified in Chapter 8.1 
Stacked Code: 0.169 mm (6.7 mil) PDF417, GS1 DataBar Limited Composite specified in Chapter 8.1 
2D Code: 0.169 mm (6.7 mil) QR Code and Data Matrix specified in Chapter 8.1 

 
Conditions 
Angle α = 0°, β =+15°, γ = 0°
Curvature R = ∞

 
 

 Barcode Width 
110 mm  

 
Conditions 
Barcode Sample 0.20 mm Code 39  specified in Chapter 8.1 
Distance 160 mm from the front edge of the scan engine 
Angle α = 0°, β =+15°, γ = 0°
Curvature R = ∞

 

 
 

Figure 8: Wide Bar Code 
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 Pitch, Skew, and Tilt 
Pitch: α = ±65° 
Skew: β = ±65° 
Tilt: γ = 360° 

 
Conditions 
Barcode Sample 0.508 mm Code 39 specified in Chapter 8.1 
Distance 180 mm from the front edge of the scan engine 
Curvature R = ∞
For pitch angle and tilt angle measurements, set the skew angle β to +15° 

 

 
 

Figure 9: Pitch, Skew, and Tilt 
 

 
 Curvature 

0.33 mm 12-digit UPC  R ≧ 20 mm 
 

Conditions 
Barcode Sample 0.33 mm UPC specified in Chapter 8.1 
Distance 130 mm from the front edge of the scan engine 
Angle α = 0°, β = +15°, γ = 0°

 

 
 
 

Figure 10: Curvature 
Note: Scanning may fail due to specular reflection of the illumination LED when reflectivity is high. 
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 Motion Tolerance 
2.54 m/s 

 
Conditions 
Ambient Temperature and Humidity Room temperature and Room humidity 
Ambient Light 500 lux to 1000 lux (on the surface of the barcode)
Distance 180 mm from the front edge of the scan engine
Skew α = 0°, β =+15°, γ = 0°
Curvature R = ∞
PCS 0.9 or higher
Barcode Sample UPC with 0.33 mm resolution specified in Chapter 8.1

  

 
 

Figure 11: Motion Tolerance 
 
Note: Successful reading at the indicated speed cannot be guaranteed. Reading may fail due to specular 
reflection of the illumination LED when the reflectivity is high. 
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 Scan Speed 

The number of scans per second 
1D code: 30 Scans/Second 
2D code: 20 Scans/Second 

 
Conditions 
Ambient Temperature and Humidity Room temperature and Room humidity 
Ambient Light 500 lux to 1000 lux (on the surface of a barcode)
Distance 180 mm from the front edge of the scan engine
Scan Mode Continuous scan
Angle α = 0°, β =+15°, γ = 0°
Code position Center of the image
PCS (1D and 2D) 0.9 or higher
1D Code UPC/EAN with 0.33 mm specified in Chapter 8.1
2D Code Data Matrix with 0.254 mm specified in Chapter 8.1

 

 
 

Figure 12: Scan Speed 
Note: The performance is not guaranteed in other conditions. 

 
 
  

Center of Image
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 Environmental Specifications 
 Temperature 

Operating Temperature:  -20 to 60 °C 
Storage Temperature:  -40 to 70 °C 

 
Conditions 
Barcode Sample 0.33 mm UPC specified in Chapter 8.1 
Distance 130 mm from the front edge of the scan engine 
Angle α = 0°, β =+15°, γ = 0°
Curvature R = ∞
Scanning Test Read at intervals of 300 ms
Power Supply Voltage 3.3 and 5.0 V

 
 

 Humidity 
Operating Humidity:   5 to 90% RH (no condensation, no frost) 
Storage Humidity:  5 to 90% RH (no condensation, no frost) 

 
Conditions 
Barcode Sample 0.33 mm UPC specified in Chapter 8.1 
Distance 130 mm from the front edge of the scan engine 
Angle α = 0°, β =+15°, γ = 0°
Curvature R = ∞
Power Supply Voltage 3.3 and 5.0 V

 
 Ambient Light Immunity 

Scanning performance is guaranteed when the illuminance on the surface of a barcode is between 
zero and the following values: 
 
Incandescent Light:     10,000 lux 
Fluorescent Light:     10,000 lux 
Sunlight:   100,000 lux  

 
Conditions 
Barcode Sample 0.33 mm UPC specified in Chapter 8.1 
Distance 180 mm from the front edge of the scan engine 
Angle α = 0°, β =+15°, γ = 0°
Curvature R = ∞
Power Supply Voltage 3.3 and 5.0 V

 
Note:   Scanning performance is guaranteed as long as direct ambient light and specular reflection from the 

illumination LED does not enter the light receiving section of the MDI-5010. 
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 Electrical Noise 
a) Scanning Symbologies 
There shall be no abnormalities in the output signals when sinusoidal electrical noise (50 Hz to 100 
kHz, smaller than 0.1 Vp-p) is added to the power supply line. 

 
Conditions 
Scan Method Continuous scanning
Barcode Sample 0.33 mm UPC specified in Chapter 8.1 
Distance 130 mm from the front edge of the scan engine 
Angle α = 0°, β =+15°, γ = 0°
Curvature R = ∞
Scanning Test Read at intervals of 300 ms
Power Supply Voltage 3.3 and 5.0V

 
b) Image Data Acquisition 
There shall be no excessive noise or misalignments in acquired images when sinusoidal electrical 
noise (50 Hz to 100 kHz, smaller than 20 mVp-p) is added to the power supply line. 

 
Note: Electrical noise may affect the quality of captured images. The signal processing system of the MDI-5010 

is specifically designed to scan symbologies, not  acquiring image data. Therefore, the quality of images 
captured by the MDI-5010 may be lower than that of general purpose digital cameras. 

 
 

 Vibration Strength 
There shall be no sign of malfunction of the MDI-5010 after the following test. 
Vibration Test: Increase the frequency of the vibration from 12Hz to 200Hz at accelerated velocity 
32.3m/s2(3.3G) for ten minutes. Continue this routine for 2 hours in the X-direction, 2 hours in the Y-
direction, and 4 hours in the Z-direction. 

 
Conditions 
Barcode Sample 0.33 mm UPC specified in Chapter 8.1 
Distance 130 mm from the front edge of the scan engine 
Angle α = 0°, β =+15°, γ = 0°
Curvature R = ∞
Power Supply Voltage 3.3 and 5.0 V

 
 

 
 Drop Impact Strength 

There shall be no sign of malfunction of the MDI-5010 after the following test. 
Drop test: Fix the MDI-5010 in a specific aluminium made dummy case 100x70x50 (WDH mm) and 
drop it a total of 10 times at top, bottom, front, back, left, right, top-left, top-right, bottom-left and 
bottom-right faces, from a height of 1.8 meters onto a concrete floor. 

 
Conditions 
Barcode Sample 0.33 mm UPC specified in Chapter 8.1 
Distance 130 mm from the front edge of the scan engine 
Angle α = 0°, β =+15°, γ = 0°
Curvature R = ∞
Power Supply Voltage 3.3 and 5.0 V
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 Integration Specifications 
Connection between the MDI-5010 and a host system: 

Use an FFC or FPC cable developed in accordance with specifications provided by the connector 
manufacturer to connect the MDI-5010 with the host system. 

 
The connector used is produced by IRISO Electronics Co., Ltd. 

Product No.: 9681-12 (12-pin, 0.5 mm pitch, 0.3 mm thick) 
Recommended Cable Length: 50 mm (max) 

 
 
 Regulatory Specifications 

 LED Safety 
IEC62471:2006 Exempt Group 

 
 

 RoHS 
The MDI-5010 is compliant with RoHS. 

 
Note:  RoHS: The restriction of the use of certain hazardous substances in electrical and electronic equipment. 

Directive 2011/65/EU 
Commission Delegated Directive (EU) 2015/863 

 
 

 Reliabilities 
MTBF: 364154 hours 
 
Note:  The reliability of the MDI-5010 is guaranteed if it is operated under normal operating conditions within the 

range of advised operating temperature and without excessive electrical or mechanical shock. 
 
 

 Precautions 
• All work-benches, tools, measuring instruments and any part of the human body which may come 

into contact with the MDI-5010 must undergo antistatic treatments. 
 
• Do not touch the optical and electrical components. When handling the MDI-5010, hold it by the 

camera body. 
 
• Avoid handling the MDI-5010 in a dusty area. If dust gets on the MDI-5010, gently blow it off with 

dry air. Direct contact of swabs on optical parts may reduce performance. 
 
• Do not drop the MDI-5010. 
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 Product Label 
The product labels are affixed to the MDI-5010 as shown below. 

 

  
 

                    MSI-5010 Camera Engine                                                 DBM-4050 Decoder Board                                                         
 

 
The details of the label are as follows. 

 

  
 

Figure 13: Serial Label 
 
 
The serial number (seven-digit) starts from 1000001 and is sequentially numbered, regardless of lot 
number. 
 
 
Note:  B stands for UART interface in default. 

   DC stands for USB-COM interface in default. 
   D stands for USB-HID interface in default. 
 
 

 
  
 
 
 
 
  

1000001

MSI5010
/UF1MR

DBM4050
1000001

/UF1B

Interface

Manufacturer QR Code

Serial Number
Product Name
Specification Number DBM4050

1000001

/UF1B

1000001

MSI5010
/UF1MR
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 Packaging Specifications 
 Packaging 

A carton box: 175 pieces MDI-5010 (MAX) 
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Figure 14: Packaging 

Product name, number of products contained within and the name of the manufacturer are displayed 
on the packing box.  
 

 Package Size 
295 × 365 × 225 (DWH mm)   (Outside dimensions) 
 
Note: The “RO” mark labelled on the package tray or package box guarantees that the applicable product has 
passed our test of RoHS restrictions compliance (The restriction of the use of certain hazardous substances in 
electrical and electronic equipment, Directive 2011/65/EU, Commission Delegated Directive (EU) 2015/863.). 
However, this mark does not have any legal weight in the European Union. 
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 Mechanical Drawing 
 Camera (MSI-5010) 

 
[Unit: mm] 

Figure 15: Camera (MSI-5010) 
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 Decoder Board (DBM-4050) 
 

 
[Unit: mm] 

Figure 16: Decoder Board (DBM-4050) 
 
 
 

 FPC 
 

 
[Unit: mm] 

Figure 17: FPC 
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