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USB3.0 / USB3 Vision  
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HIGH 
Bandwidth 

…USB3.0 
…USB3.0 

  SONY IMX174 
  1920 x 1200 (2.3MP) 

USB3 Vision Camera 
 165fps 

 380MB/s 

GigE Vision Camera 
 50fps 

 115MB/s 

  CMOSIS CMV4000 
  2048 x 2048 (4.2MP) 

USB3 Vision Camera 
 90fps 

 377MB/s 

GigE Vision Camera 
 25fps 

 105MB/s 
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USB2.0 :  
 USB2.0  

Time 

IN 

DATA 

Host PC ACK 

Camera 

IN 

DATA 

ACK 

USB3.0 :  
 USB3.0  

Time DATA 

Host PC ACK 

Camera 

ACK 

DATA DATA DATA ATA 

ACK ACK ACK ACK 
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HIGH 
Reliability 

…USB3.0 
DMA …USB3Vision 

Physical Layer 
 1x10-12bits  

Link Layer 
 CRC  
  

Protocol Layer 
 CRC  
  

USB3.0  
USB2.0
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Time 

Header Image Data 

UVC (USB Video Class) packet format 
 CPU Header Image Data  
 CPU  

USB3 Vision packet format 
 Image Data DMA  
 CPU CPU  

Time 

Trailer Header Image Data 
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USB3.0 GigE 1394.b Camera 
 Link 

Frame Grabber Low Low Medium High 

Cable Low Low Medium High 

Power Supply Bus External 
/ PoE Bus External 

/ PoCL 

Camera Low Low Medium High 

4 Camera System Cost Low Medium Medium High 

LOW 
COST 

…USB3.0 
…USB3.0 
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CameraLink  
Medium Configuration 

(4Gbps) 

USB3.0 
(4Gbps) 
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High  
Bandwidth  High  

Reliability  Low 
Cost 

= Next Standard Interface  
for Machine vision 
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Applying CCD and 
CMOS Sensor 

Screw lock 

eCON Connector 

USB3.0 Micro B 

Compact Body 
CCD model   : 29mm 13mm 
CMOS model : 29mm 16mm 

Light Weight 
CCD model     : 27g 
CMOS model : 32g 

LED Status Indicator 

GPIO 2 Output  1 Input 

3 
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29mm 

29mm 

16mm 

32g 
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29mm 

29mm 

13mm 

27g 
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Processing Data_n 

Data_n+1 

Data_n+2 

Data_n+3 

Data_n+4 

Ack_n 

Ack_n+1

Ack_n+2 

Ack_n+3 

Ack_n+4 

Processing 

High Speed Response –  

Finish 

Finish 

g
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High Speed Response –  

Processing Data_n 

Data_n+1 

Data_n+2 

Data_n+3 

Data_n+4 

Ack_n 

Ack_n+1

Ack_n+2 

Ack_n+3 

Ack_n+4 

Processing 

Finish 

Finish 

g
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No Delay Event Notification –  
• BU IP  
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Sequential Shutter –  

 
 

Memory Bank1 

Memory Bank2 

Memory Bank3 

Memory Bank4 

Memory Bank5 

Memory Bank6 

Memory Bank7 

Memory Bank8 

Memory Bank9 

Memory Bank10 

Memory Bank11 

Memory Bank12 

Memory Bank13 

Memory Bank14 

Memory Bank15 

SEQ : Frame 1 
 Gain : 0dB 
 Exposure : 2ms 
 ROI Position :  

. . . 

SEQ : Frame 3 
 Gain : 0dB 
 Exposure : 1ms 
 ROI Position :  

. . . 

SEQ : Frame 2 
 Gain : +6dB 
 Exposure : 2ms 
 ROI Position :  

. . . 

SEQ : Frame 4 
 Gain : +3dB 
 Exposure : 2ms 
 ROI Position :  

. . . 
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Camera 2 

Camera 3 

Camera 4 

Camera 1 

 

Exposure 
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•  

64MByte  

•   
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Test Name Pass Spec Range 
LFPS Peak-Peak Differential Output Voltage 800.0 mV <= VALUE <= 1.2000 V 
LFPS Period (tPeriod) 20.0000 ns <= VALUE <= 100.0000 ns 
LFPS Burst Width (tBurst) 600.0 ns <= VALUE <= 1.4000 μs 
LFPS Repeat Time Interval (tRepeat) 6.0000 μs <= VALUE <= 14.0000 μs 
LFPS Rise Time VALUE <= 4.0000 ns 
LFPS Fall Time VALUE <= 4.0000 ns 
LFPS Duty cycle 40.0000 % <= VALUE <= 60.0000 % 
LFPS AC Common Mode Voltage VALUE <= 100.0 mV 
TSSC-Freq-Dev-Min TSSCMin ppm <= VALUE <= TSSCMax ppm 
TSSC-Freq-Dev-Max -300.000 ppm <= VALUE <= 300.000 ppm 
SSC Modulation Rate 30.000000 kHz <= VALUE <= 33.000000 kHz 
SSC Slew Rate VALUE <= 10.000 ms 
Far End Random Jitter (CTLE ON) VALUE <= 230 mUI 
Far End Maximum Deterministic Jitter (CTLE ON) VALUE <= 430 mUI 
Far End Total Jitter at BER-12 (CTLE ON) VALUE <= 660 mUI 
Far End Template Test (CTLE ON) VALUE = 0.000 
Far End Differential Output Voltage (CTLE ON) 100.0 mV <= VALUE <= 1.2000 V 
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packet packet pppppppppppppppppppppppppppppppppppppppppppppppppacket 

 

kkkkppppaaaaaaaaaaaaaaaaaaaaaaccckkkkkkkkkkkeeeppaaaaaaaaaaaaaaaaaaaaccckkkkkkkkkkkeeeeeetttttttttteeettttttttttttttttttttttttttttttppppppppppaaaaaaaaaaaaaaackeppaaaaaaaaaaaaaaackeetetppppppppppppppppppppppppppppppaaaaaaaaaaaaaaaaaaaaaaaaaap tt
packet 

aacccckkkkkeeeeaaccckkkkkeeeeeeeetttteeeettttppppaaaaaaaaaaaaaackaccccccccccccccccckkkkkkkeeeeeeacccccccccccccccckkkkkkkeeeeeea eeeeeeeeeeekeeeeeeetttttteeeeeetttttttttttttteettttttttttttttttttttttttttppaaaaaaaaaaaaackkeetppppppppppppppppppppppppppppppaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaackaaaaaaaaaaaaa keeettt
packet pppaaaaaaaackppaaaaaaaaaaacckaacccccccccccccccckkkkkkkkkkkkkkkkkacccccccccccccckkkkkkkkkkkkkkkkeeeeeeeeeeekkkkkeeeeeeeeeeekekeeeeeeeeeeeettttttttttteeeeeetttttt ttttttttttttettttttttttttttttttttttttteeeeeeeeettttttttttttttttt ttttttttttttppaaaaaaaaaackketetppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppaaaaaaaaaaaaaackkeetettt

packet ppppppaaaaaaaaaaaaaaaaaaaccpaaaaaaaccckkckaacckkkkkkeeeeeeeekkeeeketttteeettt tttttttttteeeeeeeetttttttttteeeeeeeeeeeeeeeeeeeeeeeeeetttt ttttttttttpappaapaaaaaaaaaaacckeketeteepppppppppppppppppppppppppppppppaackpppppppppppppacpppppppppppacppppppppppppacckckckaaaaaaaaaackaaaaaaaaaaacckkaaaaaaaacckkeeeekkeeeekekeeeeeeekekkekeetteeeteeteeeeeettetteettaacckkkkeeeeeeeeeeeeeeettpackettteteteett  
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packet packet packet packet Retry 
packet 
RRRRRRRRRRRRRRRRRRRRRRRRRRRRReeeeeeeeettttttttttttttttrrrrrrrrrrRetryrrrrrrryyyyyyyyyyyyryyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy ppppppppppppppppaacccccckkkkkkkppaacckkkkkkkppaacckkkkkkkppaacckkkkkkkppaacccckkkkkkppaacckkkkkkppaacckkkkkk
RRRRRRRReeeeetttttttrrrrrrrRetrkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkpackkkkkkkkkpackkkkkkkpackkkkkkkpackkkkkkkpackkkkkkpackkkkkkpackkkkkkkkkkkkkkkkkkkkkkkkkeeeeeekeeeeeekkeeeeeekeeeeeekkkkkkkkeeeeeekkeeeeeeeeeeee

ryyyyyyyyyykkkkkkkkkkkkkkkekekekekkkkkkkeeeeeeeeeeeeeeeeeeeeeeeepppppppppppaaaaaaaaccccccccccckkkkkkkkkkeeeeeeeepppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppaaaaaaccccccccckkkkkkkkkppppppaaaaacccccccckkkkkkkkpppppaaaccckkkkkkkpppppaaaccckkkkkkkpppppaaccckkkpppppaacckkkpppppaacckkkpackp kp kp kp ckp kp kp kkkkkkkeeeeekkkkkeeeeekkkeeekkeeekkeekkeekeeepackettttttttttttttttttttttttttttttteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeettteettteettteettteettteettteett
yyyyyyyyyyyyyy
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeettttttttttettttttttttttttttteteteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeetttttttttteeeeeetttttttteettttttttttetttttttteettttttttttettttttttttettttttttettttttttetttttttetttttt 

Good Bad



Copyright © 2014 TOSHIBA TELI CORPORATION, All rights reserved. 33 

• USB3  
• USB3  

 

 

USB  
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Chill Hot air 
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Model 

BU030 BU031 BU080 BU130 BU205M 

BU030C BU130C BU205MC 

BU030CF BU130CF BU205MCF BU1203MCF 

Imager CCD CCD CCD CCD GS-CMOS GS-CMOS GS-CMOS GS-CMOS RS-CMOS 

Imager type ICX424 ICX414 ICX204 ICX445 CMV2000 IMX174 CMV4000 Original IMX226 

Pixel 0.3M 
640×480 

0.3M 
640×480 

0.8M 
1024×768 

1.3M 
1280×960 

2M 
2048×1088 

2.3M 
1920×1200 

4M 
2048×2048 

6.5M 
2560×2560 

12M 
4000×3000 

Optical format 1/3 type 1/2 type 1/3 type 1/3 type 2/3 type 1/1.2 type 1 type 1.1 type 1/1.7 type 

Pixel size 7.4um 9.9um 4.65um 3.75um 5.5um 5.86um 5.5um 5.0um 1.85um 

Aspect ratio 4 : 3 4 : 3 4 : 3 4 : 3 2 : 1 16 : 10 1 : 1 1 : 1 4 : 3 

Frame rate 125fps 125fps 40fps 30fps 170fps 165fps 90fps 55fps T.B.D. 

Original IP core          

Event notifications          

Bulk trigger         

Sequential shutter     

Bus synchronization          

Image buffer      

External dimension 29×13mm 29×13mm 29×13mm 29×13mm 29×16mm 29×16mm 29×16mm 40×35mm 29×16mm 

Mass 27g 27g 27g 27g 32g 32g 32g T.B.D. 32g 

Production Available Available Available Available Available Available Available CY2015 1Q CY2015 2Q 

BU238M BU406M DU657M 

BU406MC 

BU406MCF 

DU657MC BU238MC 

BU238MCF 
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Panasonic 
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“Pregius” is a trademark of Sony Corporation. 

Industrial featureses Industrial feature
High frame rate

rees
tetee 

TOSHIBA TELI CORPORATION, All rights reserved

“Pregius” is a trademark of Sony Cor

High sensitivityty High sensitivit
Low noise

ytivitty
se Low noisLow noissese

High dynamic rangege 

Pixel Sizeze Pixeel SizzePixe
3.45um

ze
mm 
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Model 
BU238M DU302M DU505M DU806M DU1207M 

BU238MC DU302MC DU505MC DU806MC DU1207MC 

Imager Sony’s global shutter CMOS image sensor 

Imager type IMX174 IMX252 IMX250 IMX255 IMX253 

Pixel 2.3M 
1920×1200 

3.1M 
2048×1536 

5.0M 
2456×2048 

8.8M 
4096×2160 

12.0M 
4000×3000 

Optical format 1/1.2 type 1/1.8 type 2/3 type 1 type 1.1 type 

Pixel size 5.86um 3.45um 

Aspect ratio 16 : 10 4 : 3 6 : 5 17 : 9 4 : 3 

Frame rate 165fps 120fps 75fps 40fps 30fps 

Interface USB3.0 / USB3 Vision 

Lens mount C-mount 

External 
dimensions 29mm×16mm 29mm×T.B.D. T.B.D 

Mass 32g T.B.D T.B.D 

Status MP : Available ES : CY2015 3Q ES : CY2015 2Q ES : CY2015 4Q ES : CY2015 3Q 

“This plan is subject to change without notice. 
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BU238M/MC/MCF 

WUXGA CMOS  USB3.0 
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DU657M/MC 

6.5M CMOS  USB3.0 
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BU1203MCF 
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BG205M/MC/MCF 
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Trademarks 
USB3 Vision™, GigE Vision™ and Camera Link™ are trademarks owned by AIA. 
GenICam™ is a trademark owned by EMVA. 
IIDC2 is a machine vision industry standards hosted by JIIA. 
USB is an industry standard hosted by USB-IF. 
 
All other trademarks are the marks of their respective owners. 

 




