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What is USB3.0 / USB3 Vision

Uss

VISION

SUPERSPEED »
......... USB

NYYETIVAIIH—R:

5GbpsDE 1 : (440 MByte/s)

759 TV A TitiB g :

= WVRE8MmETHEE (NXv>I77-T))
(7OT747 =TI TIIEEICER) :

GenICam™ RRICTS/WA YA —=J14 A% EHE4L :
B USB2.0[CUONAMENKIGEICHLE :
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High Bandwidth — &%

SR AU —DREE T2 ZIER...USB3.0

HIGH . _: . =
"/ \— %[ = g ERE . .
P K AMERIEIC KD EmiEERIE .. .USB3.0
Y- SONY IMX174 a
AHKE 1920 x 1200 (2.3MP)
USB3 Vision Camera
s AJL—LL—b 50fps AL —LL—b 165fps
F—HL—k 115MB/s F—HL—k 380MB/s
_ Y,
/t*ﬁj— CMOSIS CMV4000 n
AHRE 2048 x 2048 (4.2MP)
USB3 Vision Camera
s AJIL—LL—bk 25fps AL —LL—b 90fps
F—AL—hk 105MB/s F—HL—hk 377MB/s
_ Y,
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Burst Transfer

BUSB2.0 : /N\—RIERER TS
USB2.0D /N b —H U ATl WA BIEERERNIZERATELLY,

Host PC

B USB3.0 : /\—RMERE X I
USB3.0D/\—RAREREIZKY . NAFIHZENETHERTES,

Host PC

Camera

TOSHIBA Copyright © 2014 TOSHIBA TELI CORPORATION, All rights reserved. 5

Leading Innovation >>>



High Reliability — &S 1%

HIGH (ESREMED ST —FEE ZRELE..USB3.0
s o *DMAELRE B L 1=/ V7w h T4 —< k. USB3Vision
Reliability

CRCICEBT —HF 97 USB3.0/&
TORILBLAILTD) Ay N i%E USB2.0LHELT

BIETS—4&EH
CRCICEBT—HF TV XWEI-ELHL TS
USOEL NIV THINy NEix

Physical Layer
YIEEELNILOEY RIS —L—ME1x1012bitsEA T
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Packet format of USB3 Vision
B UVC (USB Video Class) packet format

CPUAYHeaderfiZ4T. Image Datab D R BEFITODLENH D=0,
F—N—~AYFRKREL CPURE  BENFREICHYLT LY,

I I Time
| | | X A ->

Header (T Image Data )

B USB3 Vision packet format

Image DatalZDMAEG£IZ &Y, —ELTAEY LICEBENBT=0.
CPUIZERAMIST, CPULE, BIENRET S,

Header | ([ Image Data ] | Trailer
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Low Cost — {§JA b

7o) —fEN ... USB3.0
S EREIEAZE.. . USB3.0

Camera

Frame Grabber Low Medium High
Low Medium High

External External

Power Supply / PoE Bus / PoCL
Camera Low Medium High

4 Camera System Cos Medium mm
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Compare with CameralLink System

Linke Uss

Cameralink USB3. 0

Medium Configuration

(4Gbps) (4Gbp$)
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Summary of USB3.0 / USB3 Vision

High

Reliability

— Next Standard Interface
— for Machine vision
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Applications of our USB3 Vision Camera

e FA (D7IBM)—=A—PMA=>3Y)
- EYI&IVALA (FYIIIVHT)

- DMLY —=KR>H

= HARYH

- A7YN

- ZDfih

o IRERIE

- XFENNFURBIRE (AOI)

- TEARRER / \M11RE

- TERmAEmMESE
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TELITUSB3 Vision Camerad)

JoitE L HE
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Toshiba Teli BU series : USB3 Vision Camera
-\

USB3.0 Camera

O Compact Body

CCD model :[129mmX13mm
CMOS model : [ 129mmX16mm

O Light Weight

CCD model :27g -
CMOS model : 32¢g

O Applying CCD and _—
CMOS Sensor I
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e-CON Connector

FARRS, T2 ORIIREDFEA-HTIRE(L

SNEIRIITY, Il
LB HO AL DIMERINTVET. W
4y L .

» B5ST BE CRIEICALIROIEE 6
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Compact Body & Light Weight

TELI B
IP core

1
3mm 16mm
CCD_model*™ CMOS model,
e ARV - |
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Our Unique USB IP - JBRIF USB IP

FPGA+ All - In — One USB Chip

Register Setting
| Mode Settlng I

Data Data

Bus Bus
md FPGA
Dr|V|ng

Register Setting

=) Software Processing
¢—=) Hardware Processing

USB Communication

Toshiba Teli’'s USB IP Core

Register UsB
Setting Communication

Image ' LI N K SUPERSPEED
s( Nl " ARG

Bus

Driving FPGA

Communicatio

Data Data

Bus Bu SUPERSPEED
LINK | =S ) WP
ALU/MUX PHY wUSB
\md e{c IP . —=a

TG
Driving FPGA
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High Speed Response - miEE 1%

CPU Processing

Host Camera
request sequence command control

Host Camera
request sequence command control

Data_n+1
Data_n+1

Data_n+2

Data_n+2

Data_n+3

Ack_n+2

Data_n+4

Ack_n+3

Data_n+4

Command Analysis :

-Event notification
-Register R/W
-Image adjustment
-Software trigger
-etc.

WRNANRNRN

TOSHIBA
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High Speed Response - S 14%

Hardware Processing

Host Camera Host Camera
request sequence command control request sequence command control

giist| command | TELI3EBASE | GenericGRAI) | All in one
USB chip

Data_n+1

’ v WP S

Data_n+2

EENEe S| 2.2 - 5us 40.8 - 44.6us 223 - 546us

'v"”"

Software
trigger 2.2 -5.4us 46.9 -71.0us 314 - 324us
sriemtry] (write register)

l -Register R/W
-Image adjustment
-Software trigger
-etc.

TOSHIBA
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No Delay Event Notification — 1> MEXI#ERE

« BUSN-XOMBRFIPIVICLD. IBERFEIRAARY NBAINTEET,
ERMEEEHRIZIVIVESIICKEETUET,

EXT_TRIG

Exposure

Sensor Read Out

Bus Transfer

— > .
Frame Trigger Wait 4J—|——J Ll

TOSHIBA
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(1) Frame Trigger : Ib—LRF—NUHRZE

(2) Frame Trigger Error : JL—ARS—MNIATIS—(ZIERRIORNAA D)
(3) Frame Trigger Wait : JL—AXA—-bNUARFS \‘
(4) Frame Transfer Start: AN—Z>4F — 585X BHIA
(5) Frame Transfer End : AN)—-Z2J 5 —S8RiXi&T

(6) Exposure Start . E=ERIIA
(7) Exposure End D BT
Overlap Trigger Reception Overlap Trigger Rejection

) ( e

\ v i ¢y |

i[E ol @) @ | ( L6
Frame Trigger Wait will be activated before approx. : :
(Sensor Read Out End — Exposure Time)
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Bulk Trigger — X)L MJHE—-R

o —[EDNHBES AN TEROEFRNENDIAHF T,

Trigger

Int. Trigger

USB bus Image Data 1 Image Data 2 Image Data 3

S

5
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Sequential Shutter - =7 >3v)ILSvvAE—R

o HHNUBHEERENTZ/INSA—4(Gain, Exposure, ROI position, etc.)%
L —LBIUIDBEZRISIREZITICENTEEX T, (CMOSTETILDOH)
ZZM: ROI, GAIN, EYRFEIOERRIBURELA

Memory Bankl SEQ: Frame 1

- Gain : 0dB
+ Exposure : 2ms
+ ROI Position :

Memory Bank5 SEQ: Frame 3

+ Gain : 0dB
* Exposure : Ims
- ROI Position :

——— SEQ : Frame 2
- Gain : +6dB

* Exposure : 2ms
+ ROI Position :

Memory Bank15 SEQ : Frame 4

+ Gain : +3dB

+ Exposure : 2ms
+ ROI Position :

Frame 2 Frame 3
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Bulk Trigger + Sequential Shutter
NIWINUT + S=T23vI3vysd (BEAEDE)

o =iy AE) VI NIAZBHEDESIENBIRETYT . (CMOSET VD)
SZ4: 1EORNAT, ZAFORLIERELA

Trigger

Int. Trigger

Image Data 1 Image Data 2

Exposure m_

USB bus

&
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Bus Synchronization — JN\ABHRIE—R

o \—RUIVNHESZERET. BEEOIASTOE L ZFHATEDENBIRETT,
SaBNUBE—-R
JV-5E-R
NABEHAE—FR

Camera2 Camera3
Cameral
Exposure
Camera 1 | s:
1

i 2
Camera 2 5 L‘f/
i —
———

=

Camera4

Camera 3 ‘j
Camera 4 —
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BERT(BIit Error Rate Test) Function

o NASHTANE=%ERML. RIEESEREES 2RI L TRIEREZICIEY
DHEBET T USB3.0(CHITBERE T DT — I IR UR— R &I T — X R DOEHI
SHENEIEET T, (CMOSETILDF)

Test Pattern
},u1nn11n111u...

Received Data

SATAICHHFHBHABRICERREDAS ET—T WO IEET T .
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CMOS model Features

« ARX=I)\VI7

NASHBBDA A=)\ I7(CBRGZEZ THE AERDIIII ThrHHI L
WEJEET Y . 1 X—2/\wI7(364MByte T,

» R BalEIS=H1E
NASHTRIGEIREMES DENTIEETT
WIE®
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TeliCamSDK

® TeliCamSDK

AZELGEMIRETIOIS I V0B 5
@I—ROEREEZE 1/3 LUTFICKIEICERR
SE{REL ) JAHD K BRI
BGEN<I>CAM [THTE

WEELY YTV O—RG
ASHUPTWVWAPIT=a 7L
@USB3.0 & GigE &0 SDK %8

SRR 72 KHE S Fa 8

TOSHIBA
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FIUr—=33>

!

C/C++ I/F

TeliCamSDK
| mmeE ]le |
[GenmprxML | mmmm
| vsreR/W | | EREE

YATh HASDIIE

- @ L

BU Serles

BG Serles
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The Solutions of Peripheral equipment

W Gic= Us3

VISION VISION

—TOSHIBA TELI CORPORATION—

EC
,WMM,GM' Teli's Camera
COGNEX - //Z’WI“J
NATIONAL
INSTRUMENTS | =3 700 /- = Cable NISSE]
’—_-"a\ ADLINK Board £ AVAL DATA CORPORATION

L EURESYS ﬁ & Portwell
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1SFAEADHDFH Y
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Assured Signal Quality — #EHMR{ESm

e BUIU-XDESMmE. USBIZ T 7V AFANITEEBAENF UL,

Eye Diagram

TOSHIBA
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Eye Diagram

07|

WYaoltage [V]

07
200m  E0m  8m  220m  360m  500m  640m  780m  920m 106
Unit Intervals U1

Test Name
LFPS Peak-Peak Differential Output Voltage

Valage V]

360m 500m 640m 780m
Unit Intervals [UI]

Spec Range
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 ps

LFPS Repeat Time Interval (tRepeat)

6.0000 ps <= VALUE <= 14.0000 us

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-Freg-Dev-Min

TSSCMin ppm <= VALUE <= TSSCMax ppm

TSSC-Freg-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

-

SUPERSPEED

e
USB
e

_

Far End Template Test (CTLE ON)

VALUE = 0.000

Far End Differential Output Voltage (CTLE ON)

N ENENANENENANENENANANENANANANANAN

100.0 mV <= VALUE <=1.2000 V

Copyright © 2014 TOSHIBA TELI CORPORATION, All rights reserved.
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Cable Quality - ¥—J)lmE

e USB3.007Wr—>3>Tld. r—JIOEIRIREEETY,
e F4lF. BHTEEI-IINOMETFAMNZITOTVEY,

Far End Total Jitter at BER-12

80.00% B Company A
70.00% B Company B #1
60.00% m Company B #2
€ 50.00% B Company C #1
g 40.00% B Company C #2
= 30.00% m Company C #3
20.00% % Company D
10.00% Company E #1
0.00% B Company E #2
A B C D E
1 00E+04 Far End Template Test Far End Differential Output Voltage
3.00% m Company A
>00E+03 2.00% ® Company B #1
0.00E+00 . 1.00% m Company B #2
,:En-S.OOE+O3 £ 0.00% B Company C #1
g -1.00E+04 g -1.00% B Company C #2
-1.50E+04 = 2.00% m Company C #3
-2.00E+04 -3.00% ® Company D
-2.50E+04 _4.00% Company E #1
-3.00E+04 -5.00% ® Company E #2
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Our Efforts for Robusthess — OJ\NAMN&EDME_E

o JO—Hlli
BU—-X(IEZ TEUYSRERIXZ3EIR I3/, MBEOJO-HEHZARELTVETD,
— AX=T)\yI7 : CMOSEF )L
- AUZF)LoO-—H1H 2T

CPU Usage
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Our Efforts for Robusthess — OJ\NAMN&EDME_E

o IS5

BU>U—X(FUSB3.0AKDFE D)\ NEIERRBEDANZZALICHIZ.
HEOIS-UEEZHBL TVET,
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USB3 Test Environments
KEYSIGHT . USB3AYT'SATYATAN
e USB3I\A7FS54(4Y

i ¥y
i

o Mossura—.  —= Okzley ——.
¢ R

USBI\Z7F314 Y

Keysight Technologies
DS091304A Infiniium High Performance Oscilloscope

ILetgA>OXd-7
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mm=a A\DHDFH

1S0 9001
1SO 14001
OHSAS 18001

BUREAU VERITAS

Certification
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RZTU— : (SHRRIIE>5—

L RIEENDS—IVRIV—A

EMC AIFES AT s
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RZTU— : (SHRRIIE>5—

V"
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RZ U— ﬁ?ﬁnﬂ%ﬁé

9 ’
.

R BN RIUBR 1A

' :iE'I”u.. AL Eﬁ#%!%
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USB3 Vision Camera Lineup

BUO30
BUO30C
BUO3OCF
Imager CCD
Imager type ICX424
Pixel 0.3M
640x480
Optical format 1/3 type
Pixel size 7.4um
Aspect ratio 4:3
Frame rate 125fps
Original IP core v
Event notifications v
Bulk trigger %
Sequential shutter
Bus synchronization v
Image buffer
External dimension  [129x13mm
Mass 279
Production Available
TOSHIBA

Leading Innovation >>>

BUO31

CCD

ICX414

0.3M
640%480

1/2 type
9.9um
4:3
125fps
v
v

v

[129x13mm
279

Available

BUO80O

CCD

ICX204

0.8M
1024 %768

1/3 type
4.65um
4:3
40fps
v
v

v

[129x13mm
279

Available

BU130 BU205M
BU130C BU205MC
BU130CF
CCD GS-CMOS
ICX445 CMV2000
1.3M 2M
1280x960 2048x1088
1/3 type 2/3 type
3.75um 5.5um
4:3 2:
30fps 170fps
v v
v v
v v
v
v v
v
[129x13mm
279 329
Available Available

BU238M
BU238MC

BU205MCF BU238MCF

GS-CMOS

IMX174

2.3M
1920x1200

1/1.2 type
5.86um
16 : 10

165fps

v

v

v

v

v

v

[029x16mm  [J29x16mm
329

Available

BU406M
BU406MC
BU406MCF
GS-CMOS

CMV4000

4M
2048x2048

1 type
5.5um
1:1
90fps
v
v
v
v
v
v
[129x16mm
32¢g

Available

DU657M
DU657MC

GS-CMOS
Original
6.5M
2560x% 2560
1.1 type
5.0um
1:1
55fps
v
v
v
v
v

v

[140x35mm

T.B.D.

CY2015 1Q

BU1203MCF
RS-CMOS

IMX226

12M
4000x3000

1/1.7 type
1.85um
4:3
T.B.D.
v

v

v
v
[129x16mm
329

CY2015 2Q
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Relationship with Sensor Manufacturers

Sony ZCMOSIS Zawasa  Panasonic

CMOS image

- - > >
TOSHIBA TELI CORPORATION

- - »~ »~

P

[

A W TELEDYNE DALSA i ‘ 2 _ ) @

’ A Teledyne Technologies Company AnaFocus e V ON Semiconductor
an e2v company
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Sony’s Next Generation GS-CMOS Sensor

NHigh!frame rate

Pregius

The Pregius is global shutter pixel technology for active pixel-type CMOS image
sensors that use Sony’s low-noise CCD structure, and realizes high picture quality.

Pixel Size High sensitivity.

Low noise

[13.45um High dynamic range

X "Pregius” is a trademark of Sony Corporation.

TOSHIBA Copyright © 2014 TOSHIBA TELI CORPORATION, All rights reserved. 42
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Camera Lineup Using Sony’s GS-CMOS
Model tBU238M EJB'OZM m505M EJ806M ﬂ]_‘1207M

BU238MC = DU302MC = DU505MC  DUSB0O6MC  DU1207MC

Imager Sony’s global shutter CMOS image sensor [ty
Imager type IMX174 IMX252 IMX250 IMX255 IMX253
Pixel 2.3M 3.1M 5.0M 8.8M 12.0M
1920x1200 2048x1536 2456 %2048 4096x2160 4000x3000
Optical format 1/1.2 type 1/1.8 type 2/3 type 1 type 1.1 type
Pixel size [15.86um [13.45um
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
geernal [ 29mmx16mm [29mmxT.B.D. T.B.D
Mass 32g T.B.D T.B.D
Status MP : Available |ES: CY20153Q |ES:CY2015 2Q |ES: CY2015 4Q | ES: CY2015 3Q

X"This plan is subject to change without notice.
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WUXGA CMOSHAS USB3.0

BU series

BU238M/MC/MCF Uss

BUSU—-XICSony®I0- NI vyHCMOSEF LB =ARzHIER

A SEHEAPR
o IRIKRFEF 1/1.28IGS-CMOStz> 5 —
o fiRKE WUXGA (1920x1200)
® JL—-AL—Pp 165fps
® 4z 29(W)x29(H)x16(D) mm
® ¢ $32¢g
® HR USBJ—J 4G5
® GPIO 273 (5V CMOS)
® MJJ N=R/YINIIFEED
® I/F USB3.0

USB3Vision V1.0
® R4 e-CON#%H

FELDSony GS-CMOStz>H#E#mBU—XZEN. CMOSKENS, CCDEL E

DOEEETERIEERIATEEI,
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6.5M CMOSAhAS USB3.0

DU series

DUBS7M/MC Uss

USB3.0QXASICHI YN IA—-ADUSYU-XEDN w5 e kR
i g CY2015 1Q
o IRIKRFEF 1.18IGS-CMOSt> b —
o fiRIKIE 6.5M (2560x2560)
® JL—AL—b #55fps
® SRz 40(W)x40(H)x35(D) mm
® E 1009
® ZBiR USBT—J )LRE
® GPIO 283 (5vV CMOS)
® MK N—=R/VYIMDI7BEE
® I/F USB3.0

USB3Vision V1.0
[ T 8 ) e-CON#%H

USB3.04h%53)—=XICBUSU—=ZXD LA —XELTDUS N —XZEN. DU —

A4 >y E—HDIRBERFE6.5M CMOSt Y -5 T,

TOSHIBA
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12M CMOSAXS USB3 Vision
BU1203MCF Uuss

BUSU—-X(CSonyREM RGN R FERCMOSTEF L& hi " R>chlkaizi

i g CY2015 2Q
o IR{5FET 1/1.78IRS-CMOStz> Y-
o fiRIKIE 12M (4000x3000)
® JL—-AL—bp 30fps
® SRz 29(W)x29(H)x16(D) mm
® F¢ 32g
® HR USBJ—J 4G5
® GPIO 283 (5vV CMOS)
® MJJ N=R/YINIIFEED
® I/F USB3.0

USB3Vision V1.0
[ T 8 ) e-CON#%H

BU—X(CSonyHEMmBHEICMOSt Y ZEs UL SIEZERET )L 2B, /)N

BGA X THDRIB12MOEHHERE B ZEUSEIRE T I,
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2M CMOSH A5 GigE Vision
BG series o IRGEF2/38 CMOSIS-CMOSt> Y-

BG205M/MC/MCF o ToshL—k  sofpe 0SS

G'I ="

PoE/DC12V
(automatic switching)

[ 0 N
L ﬂﬁ:ufﬁlﬁhﬂﬁﬂﬂ
-+ |EEE802.3ab
SsEHEH (1000BASE-T)
» Featuring Sony CCD -===-- s -
or CMOSIS Sensor fmmmmmmmme———————e GPIO 2 output

(LVTTL or open collector)
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Trademarks

B USB3 Vision™, GIigE Vision™ and Camera Link™ are trademarks owned by AIA.
B GenlCam™ is a trademark owned by EMVA.

B [IDC2 is a machine vision industry standards hosted by JIIA.

B USB is an industry standard hosted by USB-IF.

B All other trademarks are the marks of their respective owners.
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