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°  E#MAIH: AR8BE ME S0 et 278 = 474

2 FIE MF A0 tieiAM = B0 O[O A= oy B& FRoHAIL.

421 =y eaesiH

X O] MBu ASSH0 MY =2 =@dsE Ms
Coaxlink QSFP+RILICH d= ME= FIotA[H{E ot /i, 78 ME2 ALESHAIZE F WS ¢
CHel VC-21MDF-M/C4601 7tO2tet HZESIH AFESYAIR. HHO| dsut HgdE flol O

ZYANHE OIS ME LA AHESHAIY|

]
o
-
re
o
=2
1]
fo
o
I

2l 12 H: EuresysQ| Coaxlink QSFP+

Note
@ o] =Yz AR FIZTARR!L EuresysOlA HMlSdt= Z40|0, Do d2fH et st
MAMet QE = EuresysOlAM X Sots #H JEE FRSHAIR.
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8 42 ds0] Zost &3 HO|=: 12% MPO AHO|& (MPO female to MPO female)

423 EZAIH

702 = A0 AfR3t= HMEHZE= 40G QSFP+ SR4 EMAIHE AMRSIMAIQ. MZ
MEZ FHSHAIHE F 7, FY L2 AFESHAIEE Ul 72 FOHSHUAIL.

8 4-3 230 2R3t EFMAIH: 40G QSFP+ SR4 ETHA|H
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58, HE 14
5.1 Overview
VC-21MDF-M/C4601 7tH|2t= &mAL0A ZHEet ZiH2E 22 &, 5120 x 4096 e =0A
Y 454 ZPYS HMBSt=  CoF(CoaxPress over Fiber) CQIEHIO|AE %Zx2 Zt=
stojeteiLict. of MEe QIE[HO|AL A 80 Gbpsol O|OIX| FIOE FM&e XYUFLICH
Helaol HAMOl a2 YAE 0f FH2ts 0 w2 ZaY S& 9 o2 Lo|E ANY
= Ae 7IsE MsgUe 2% & 1450 Y2 VC-21MDF-M/C4601 7tH2t= FPD, PCB
XEEN HAreb 20l % Sl Sy =T7F 2ot MY XASHE MBI
Crfet dEiol =& fIsH, 2 MZE Fan EtYdF Heat Sink EIY F 7HXZ2 MSotH, A2
& SYBHLIC)
2 £¥
® High Speed 21 Megapixel CMOS Image Sensor
® CoaXPress over Fiber Interface up to 80 Gbps using 2 Links
®  Qutput Channel: CoF x 1 / CoF x 2
®  Electronic Exposure Time Control (Global Shutter)
®  Qutput Pixel Format: 8/10 bit
®  Flat Field Correction
* Defective Pixel Correction
®* Gain/Black Level Control
¢ Test Paftern
®  Temperature Monitor
® Field Upgrade
®  GenlCam Compatible — XML based Control
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5.2 Specification
VC-21MDF-M/C4601 7tH|2tel Atf= Chgnt &L T,
Specifications VC-21MDF-M/C460I
Resolution (HxV) 5120 x 4096
Sensor GSPRINT4521
Sensor Size (Diagonal) 23.04 mm x 18.43 mm (29.5 mm)
Sensor Type High Speed CMOS Image Sensor
Pixel Size 4.5 ym x 4.5 pm
Interface CoaXPress over Fiber
Connection* Euresys CoF Frame Grabber(pc3625) x 2
Optic Transceiver(40G QSFP+ SR4) x 4
Optic Cable(MPO female to MPO female, type B) x 2
Max. Frame Rate (8 bit) 454 fps
Exposure Time 4 ps ~60s (1 ps step)
Partial Scan (Max. Speed) 18370 fps at 32 Lines
Pixel Data Mono Mono 8/10 bit
Format (8 bit)  Color Bayer GB 8/10 bit
Electronic Shutter Global Shutter
Gain Contfrol  Analog 1.0%, 1.3%, 2.0x, 4.2x
Digital 1.0x ~32.0x
Black Level Control 0 - 64 LSB at10 bit
Exposure Mode Free-Run, Timed, TriggerWidth
External Trigger 3.3~24.0V, 10 mA, Logical Level Input Optically Isolated
Software Trigger Asynchronous, Programmable via Camera API
Digital I/O TTL Level
Exposure Active, Frame Active, User Output, Timer, Strobe Output
Dynamic Range Typical 62.14 dB at 10 bit
Cooling Method Standard Cooling with a Fan
Mechanical (WxHxL) 68 mm x 68 mm x 135 mm, 0.78 kg with F-mount (Fan)
68 mm x 68 mm x 135 mm, 0.77 kg with F-mount (Heat-sink)
Environmental Operating: 0°C ~ 40°C, Storage: -40°C ~ 70°C
Lens Mount F-mount, Custom mount available upon request
Power External 12~24 VDC
Dissipation Typical 34 W
Compliance CE, FCC, KC
H 51 VC-21MDF-M/C46012| AF
@ Y YaAfH M HSSt= EEO0IHE ALY E%:
ZofacHH el ECtOIHE ZX HTUCZ YO0|EDH = ALESHAIZ|E AP LICH
Connection:
D defHQt FtH2tE AASte S| et AtMSt 82 632 EnStHAIL.
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5.3 Camera Block Diagram
VC-21MDF-M/C46012| Block Diagram= CHS ot Z&L|ct
I DDR3
External Trigger |
‘FPGA | |
siwos [ E
CMOS 3 Image Processing
Sensor and E o reeeeenen—aa
SPI Control Control Logic o
] Y (D o
L — CoF CoF
1 : | Driver1 Channel 1
] —_—
f E
L T —
Micro Controller ~ [=———: CoF CoF
- | Driver2 Channel 2
\ p ¢ T
[EEPRONH [Flash]
3 5-1 Camera Block Diagram
Ztozte] 2E HEZED Ol M2l= el FPGA & LHOIA O|FO{ZLICH. FPGA WHE=
A Softcore HEHQ| 32H|E RISC O0|AZZ=MAMQt Z2Md & HEE EXC=2 0|F0X
[UELICH. OO|ZAR2EZZ M M= CoF(CoaxPress-over-Fiber) QIE{HO|AE E310] ALEXIZEE
FFS L0 0| ML
ZEMY & HEE 282 CMOS MAMOIM HEHE 4 HOHE M2[5t CoF 2HLO|AR
LHEL D, AlZto] It Ec|q =t =22 Mmool HEES HESLCH O 8o, FPGAZ]
QIF0= 00|32 HEEZC ZEs2 @t Flashet F&t MN2[E 28t DDR37t ZHAfE|0f
AL
@ d= g 749 ™M
%'HJEQE O Of=YoM= CoFel & 7§ xHZol Chsl 212t d= Mg (2E 512 CoF
Channel 1), 5¢ Xd(2&8 5-19] CoF Channel2)0|2t HHEtL|C}
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54 Spectral Response

Ct2 d2f=Z&= VC-21MDF-M/C4601 7HO|2tofl CHSt Spectral ResponseE E O & LY.

= Mono — G —B a—R

70

60

) N\
. N\
o O\

RN

20 ll \ ~

j/ NN _

300 400 500 600 700 800 900 1000 1100
Wavelength(nm)

QEXFF(%)

@

& 52 Spectral Response
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5.5 Mechanical Specification

Ctg =02 E20lH Tele 7t

2t K|S LIEFE LT
135

47.51 (Mechanical FB)

46.5 (Optical distance)

68.0.00: 8-M4 DPS Cooling fan
(90° interval) \ \
L 77 L0
1l —
I
oy [ .
s 2l o
2 g2 —
3 S I
Il /
Il
) -
Glass /—» 9.5
Image Plane
3 53 VC-21MDF-M/C4601 Mechanical Dimension
135
46.5 (Optical distance)
47.51 (Mechanical FB)
68.0.005 8-M4 DP5
(90° interval) \
N ©
|
I ‘
°8 I
s 2l o Nt I
o [oe] o ! N
n Ln H [
& s 7 5 i
il
e
Glass 9.5

Image Plane ~

2 5-4 VC-21MDF-M/C460I-HS Mechanical Dimension
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Camera Mounting %! Heat Dissipation
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VIEWOrkKs

5.5.1

<
K
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™
fo]

|.

Fto2tel AKX SEf7t

MYAIL.

.
o

S|

PS
o

tol 1

S
AtO[0f 0|20 FYUEA HES FolSHHAIL.

A&
!
o

.
o

=

=

I-A|-

PN
o

ZtHEt AKX A

b

—

o
[}

o <faH
Ftofetel HB £= FHS 470 0[H2 LiA}

g2 9

H

i
=

o

L £0f 0]=0] R Y&/X|
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Azo| 37|t 2
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HX[BHMA| 2,
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6. 7tH2r HZE

VC-21MDF-M/C4601 Zttfet= AASt= R0l CtE QAIH L O|A(0f: CoaXPress, Camera Link,
GigE &) ZtHi2tet= CHELICH 222 0] &o| &S HIst AX[SA0F fL|Ct,

O] HoNE MES EXjstn =7 FMst= YR oA TS 20| =MIH2 HYTL|Ct

7. Ztoj2tet 7|t FHE AZGH|

2. = e ol =20l HFsHY|

3. MY #+M517

4, X4Eg ROI HAGLY

@ CoF 42 M4, 7€ M2:

O] MECS| 4% d= ME2 AELX FE MEZ AKX et et FHEDN 74
O] H2tRLICH 0|2 123st0] &S TIAMSHMA|IL

6.1  ZFiOi2tet 7|Ef 85 FEoH|

by HX FtHEter 7B fdESS =Helsid

ZoAlL.

, LIS 22Xl W2t AREAE PCeF 7H2HE

N

/. CHS FEE0] 5 UEX] HOISHA. (MM FEE 4.2 #0)
* VC-21MDF-M/C4601 7}0i2t 1CH
* 40 G8 QSFP+ SR4 E®AIH 47 (M= 2l B2, 27H)
« MPO(MPO female to MPO female, type B) & &9 A0l 270 (2 M9 42, 171)
« Euresys Coaxlink QSFP+ et 278 (M= Mol 82, 171)

2. Ol MEs A8ot7| flgh A& PC AMYE CrEat 2L,

* 2 x PCle Gen3 8 slot X|& Z ==, RAM 8GB 0|4
(2% Graphic card AF&A| Rejected Frame Z4S = Q)
7.

« 27H2| PCle Gen3 8HiE =22 AFEY A (A= MEel &2, 17H)
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FtHi2E AtO|S Ed
AHE T2HA L.

= f
1= &F & 2570 E=

4. CoF #lol=2| et& 25 7i02t CoF HHEHS| CH10| SZ&5t2 E
AFHO A= CoF =Y 2HH 2 QSFP+ FHUEO| HAZgL|ct O™ Ef% e jtH
ALE%te R, T AO[E& ZIH2te| CH22f CHE CoF Z2 Y2 ole HZARLIC

=2
=
=2
=
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6.2 I fH ol =2tolH 2FoH|

0|22 ALESHA Ftojetet PCE AZRUCHH, s =MIE E2t0|HE HHSHHAR,

1. PCOl| EuresysAt2| eGrabbers 2ZEQO{Lt VISE AX[SIMA|L. O|Uf HE2 242,
eGrabbers= 18.0 0|4, VISE 3.4.0 O|&2 CIR2ZLSHA|I7|E HERLICH

2. EZio|H HX|E OtY oW, E20|HE HX|ot E2H0 “vc-21mdf.js” TtY0| EXHSH=X]

=] It
golotYAlR. TAFO[ “ve-21mfjs” St 20| B B0 TEE S "ve-2imdf.js"2
s A2, Bref mUO| gintH oiE mes A sie 20 oo =AM @ 2M0F
2 L{CF O mbYO| QICHH, FOjAO| ZoSHAlL
. AXE DRl eGrabberstt VISE A5 A2, VISC| AFEXIZIH UseMultiBankCamera

Hws gdtet =, VISE M7tSsHUAIR.
SX7F 2 UALUCHH, Ol 22 Z2AUM FHHZE 1HZ MU= AL
Fto2t7F 202 LHEFHCHE, 212 =AM 201M igote Ot 7

ANEe Chadl 20| UseMultiBankCamera 7S 2o =X =QISHMAIL.

Application Properties o x
[ 24 Guru eI

S
E Root

[ DiscoveryOptions
DiscoveryTimeout 100
[C] IgnoreSubnet

Bl AcquisitionOptions

AcquisitionTimeout 86400000
= CXP
[ WP 1l -
[ UseMultiBankCamera ]
CTIFilePath C:\Program Files\Euresys\eGrabbe...
CTIFileMame coaxlink.cti

= Cameralink
[[] CameralinkUsable
InterfaceType FrameGrabber
GenCPCTIFilePath S(VWGENICAM_ROQT V2_4)/Bin/...
CTIFileSelector Execute
[ COMPort1Usable

= USB
[[] UsBUsable

= GigE

GigEUsable

GVCPTimeout 400
AliveCheckCount 3
[] MTUOptimize
MTUOptimizeTimeout 5000
MTUOptimizeStep 100

of X¢)

mjo

& OFel, o2 2ol WEs 1ot A8Y MEs TEotHAlR.

Rev.1.3 Page 28 of 99 D-24-742



VIBWOrkKs VC-21MDF AHEAL Of 7

6.3 KXY FH57|

of ZoilM= MBoil CHot F+dot= YRS thad 20 MEE=2 Lo dFgL o
1. €= ME= #got7
2. w¥ MEz 8517

631 2 ME= #3957

da ME ZEE ARESHE, 02 =MUE XYY AL.

/. LinkCount It2t0[EQ| £f&5 Countl22 HHEEL|CH

2. LinkSharingHorizontalStripeCount L}2t0|EHE CountOZ MEHSIL|CH, 2
LinksharingEnable?| 2{0| Xf&2 & FalseZ Hf& LT}

S olY ZH |2 | Data Stream ZE= Stream Properties B O|A] StripeArrangementS

Geometry_1X_2YEE HFSIHAIL,

AFEXIZE AFESHE User B0 2EE MY, 7HH IS MEESHYAIL.

8 HIE DE2tH Stream ®O| U= LinewidthE EstA= I width 2t LA

dgotd, 10H|E RECMH FY widthe| 28] gtez &F5HAl

O

Az MY Mo d35tH, WidthQt Height7t AN 7tssteE A3 A2, Height 240]
o

&9f Height 2122 HEX0] ASLICE.

632 =& MEZ FI57

7Y ME EE= ARESIE{E, O F &MUz HASHYAIL.

/. LinkCount I2t0|H Q| gt& Count2l= HEeL|CY.

2. LinkSharingHorizontalStripeCount L}t2t0|EHE Count2Z MEHSHL|CH 2
LinksharingEnable®| ¢t0| X}&2 2 TrueZ HREL|CE

I AEXE AFEStE User 90| 282 MEStL, 7iHetE MEESHUAIR. 22{H 1 2
o M2 X329 = HHEL|CKStripeArrangement: Geometry_1X_1Y).

74 ™I F40| d35tH, Height 20| &gt 4 Height 2fe FEte2 MEEO UL,

Width@t Height 2{0] 88 =7tsot=5 BlEds7t &0 gL
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64  KEY ROl HZAGY|

of ZoilM= MEE=2 ROIE Blgots Ys th3a 20 2Lt

1.
2.

0=
p

6.4.1

0z
mp

L N~

9n
ne

6.4.2

oan
oo e

L N~

NS &R

d= MEoAM, ROI 2F5t
FE MEH A, ROI HESt

MEoM ROI EEB}H

Me ZEOAM Widthet HeightE HE5I2{H, O =AM HE ZYSHYAIR
M =25 F0|2tH STISHUAIR,
T3t Width@l Height Z4S ® = gL|Ch.

rot
mé

£y
mjo
- II_
_I
—
o
E
|m
H
[
_l",—_'
0_9 1
0 [
=
(@R
—
0
10
N
=£
E\I
mjo
o
Jw
Ot
i
Rl
to

MEM ROI EES}H

ME ZEOMz= Widthet HeightE Ag #Hdg 7t §la, d= M2 ZEOAM Y

=

7Y Mg 2= MeHSMOF 2LCEH Of X YE o2l Ofg =MUE SHYAIR.
g =25 SO0|2tH STHotHAIL.

LinkCount It2t0|H Q| gf2 Countl2 HHELIC
LinkSharingHorizontalStripeCount It2t0/E{E CountOZ2 MEHSFL|CH 2™
LinksharingEnable2| #{0| A}&2 2 False® HbEL|C}

Z Rt Widthet Height at2 g L|CH

Stream ®OIA Linewidth Ti2t0lE0] E3g F4Q Width 4t YHELICE
LinkCount It2t0|E2| £tE Count22 HEELICE.
LinkSharingHorizontalStripeCount It2t0/E{E Count22 MEHSFL|CH 2™
LinksharingEnable2| 2{0| X}&2&E TrueZ HHELIC}

6.5  Vieworks Imaging Solution & X|

Vieworks Imaging Solutiong http://vision.vieworks.comWlA Ct2ZES £ UESL|CEH
E

flol EX = SIEN X5 HsHor gfLCt.

=
Stream MIM Linewidth gt Y=LICt O, 8 HIE REZIH =Y FA9| Width

ERe]3

—

Rev.1.3

Page 30 of 99 D-24-742


http://vision.vieworks.com/

VIEWOrkKs

VC-21MDF A2t O

7%t Camera Interface

7.1 General &
toetel HRO = 283F2l ¢Z Mip MEfEA| LEDZt el ZZol J|sE LCha
ZE& Lt
@ Status LED: M AME} 9 K= QT HA|
@ 128 MY 4”9 8l HEE /&Y Tt toet & ¢4
toetel = A =9 giplez MF
® CoF 7FH4lHE: HIC|Q O|O|e ©& A Ftoer X o
)
-
(@)
PWR-CTRL U U L
1 D 3 f f r @
I =1 (W= =l
CH1 CH2
a2 7.1 VC-21MDF-M/C460l Back Panel
@ Note:
VC-21MDF-M/C460I-HSE 22| M2t SUTtLICE,
Rev.1.3
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7.2  CoaXPress-over-Fiber 7149 H
CoaXPress-over-Fiber Z2EZ0= Xtz 23 AM HFHLS((Plug and Play)0| ZEEHe|0f
702t CoF =ZaciH =zl AZZ dESHA HAd = USLICH  Zio2teb CoF
Ty O AtO|e] AHZE2 & A O|=(optic cable)& AtEst, AOI=Y ZCH 40 Gbpsz

L|C},

-

HOHE H&d = A

721 CoF 744 H

alA
D’T“:H:H:l i T

CH1 CH2

Josttesy | ey

a8 72 CoF HYH

VC-21MDF-M/C4601 Zt02to] CoF HHYHgE CoaXPress 2.0 BZS =20 H4UEHO| x4

Td2 g 2 Z5L

Channel Max. Bit Rate per Coax Type
CHI1 40 Gbps Master Connection
CH2 40 Gbps Extension Connection

¥ 7-1 CoF AH4H © 34

@ Note

Z Aol22 AME%t0] CoF Z2|YIciH{el ZiH2tE HZEY [ AZ QKXo Folsfof
L CH FHO2te] CoF HYEf CHI1, CH22t A-85t= CoF ZYeHHE ZZ SHIE
HAASX| UOW FtH2te] FAO| MR HHEX| AALL PCLt f[HIEfQI EM0|
HMHMo2 palin|X| AELICH 0|0 CisiME 632 RIS AIL,

(k=]
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722 MPO #O|& 74 H

HMEQ 27H AA8ste 128 MPO A0l HHEH fd2 taa 2Lt

Upconnection | |_Downconnection
TR RT
e 9 ® @ O ©0 0 © © 000
1234 RESERVED 4321
Fiber Lane 12 3 4 5 6 7 8 9 10 1112

a2l 7.3 128 MPO FHYE T HiX|E

Fiber Name Plug Name Locking

Lane Connector (Device Receptacle (Host CXP Physical Medium Topology
side) side)

1 TR1(TX1) TR1 (TX1) Master Upconnecion0

2 TR2(TX2) TR2 (TX2) (Extension Upconnecion|

3 TR3(TX3) TR3 (TX3) (Extension Upconnecion2

4 TR4(TX4) TR4 (TX4) Extension Upconnecion3

5-8 Reserved Reserved Reserved

9 RT4(RX4) RT4(RX4) Master DownconnecionO

10 RT3(RX3) RT3(RX3) Extension Downconnecion|

11 RT2(RX2) RT2(RX2) Extension Downconnecion2

12 RT1(RX1) RT1(RXT1) Extension Downconnecion3d

H 7-2 128 MPO (type B) Z{4lE{o] T 714

HH O

Note:
@ O HoM XMEst= MEE= JIA CXPR-007-2020 EZC| HEE AI2SIFUSLICE O AN
229 JIAS| Optical Interface Guideline for CoaXPress 2AME & ZXBIAMA|L.
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(o]
2/2

73 ©

o

HES /EY ©X

h=

Ftoi2tel H 3

=

12PB)YLICE. & BfX] S

22 8 HEE Q/EY HXs Hirose 12 AHUYIE(part # HRI0A-10R-

8 74 HE YUY S HEE Y/FH HAe H HiX =

Pin Number Signal Type =1
1,12 DC Ground Ground Camera Power Ground
2,11 +12 VDC Power Camera Power +12 VDC
Output Common
3 Output - Ground Ground
5 Trigger IN- Input -
6 Trigger IN+ Input -
Output1+
Output2+
4,7,8,9,10 Output3+ Output 3.3 V TTL Output
Output4+
Outputs+

#7-3 @ Y8 Sl HEE @/=8 ©Ae E 74

Note:

® Hirose 128 HUYEO| HE L= 0|8 (mating) H4YE = Hirose 12H 21
@ (part # HR10A-10P-128) =& S59| H4E{L|Ct,
o o M BZ HAE 12 ~ 24 VDC M H2o| 3a 04 MEF =HES K& Mg

O[IE{O] AFBS FHBLICHx 70l MZA HYAL OfUHE TBoHR 28).
o T Ftoat2 AlC) MROR AE Al 1HO 38 ME(A)S AN 4 90Dz 12v

R QA7F Al HEE (T 27l) R0l MY QU E HIEHCH

—odg

rd
o
o
Ju

Al FolAre

Caution!

o FtOj2te] ME HiM HZ Mo FtOoetel Y= A0l HM U= WS =2elst =0
SiFEMAIR. FHo2t =49 AQI0| & = JUSLCH

o JtOj2te] M M 28 RS XSt HMYS 3FSHH 2t L] 327F &
= A&t

Bl
e
njo

0
un
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7.4 Trigger Input Circuit

or2f age 128 AHHEHS E2[A itz ¥ 22E HEILLD AFLICH

PN

ZE HEdE Soil UF =2=2z= PEZELILE Debounce 7|s& AHESIO] ZHH 2H0f A

AN H

MBE BEE g Azol B8 NNY 4 YSLCL R E27] Mz ge o

s2i7 Y3y

d0 >
b fot
ot rr

o
e s
1o

User Side Camera Side

+3. IV~ 24V

+3.3v

MMBEF4353LT1G
1 2 1 2

— ! 5 < Ancde vee -

Triager % 18011608
-
. 5

e Collecter
Trigger_In- 2

Cathode GND
TLP2368

&l 7-5 Trigger Input Schematic

7.5 Strobe Output Circuit

ofzff g2 12® AYHO £ =& LEHRD UASLCH AR8X=
HEE 8o £82 48 = USLICH9.16 Digital 1/0 Control EX).

HR10A-10R-1ZFB

+3.3V

Digital I/O Control

R T
C0 17 RE1 T
O I IRez 7
CZ 15 iRe3 7
C2 74 [Rea 7
gj T3 [Res a7
e L
o8 A7 ¢
= 3.3v
PAD -

051 PAD r
TAVCEHAEG
v 7 . ov

8l 7-6 Strobe Output Schematic
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8%, Acquisition Control

=0l CHol XbMlgt

—

£ T (frame rate) X0

ZtH2t A™o W2 £ frame rate B3}

8.1 e

O] HolME B&ES 2Sst= O 2ash 240 Ciof Zt2fstA AL ct

g4 =252 NOost= o 2ast F£2 2452 Chalt 25U

*  Acquisition Start/Stop Bd % Acquisition Mode It2to|H

*  Exposure Start('c= A|%}) E2|H

° L= AZF N0

e Jtoj2tel A =5 1ty

e ZZ2Y MH

e & 7ts¢t %[0 framerate

@ Note:
O] ol 40| Ltes Ty YUMo =2 255t of Mol 42 oogtL|ct
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8.2  Acquisition Start/Stop @& % Acquisition Mode

of ZolME tH2 =5 Sl AFEY =+ e 7Is0ll tiol 2Lt

®*  Acquisition Start/Stop EH

®  Acquisition Mode

2t =0 oM e Chs 2UMFE =MU2 M 23t

-1 o T

8.2.1  Acquisition Start/Stop Ed

Acquisition Start FS MWW F0j2ts P4 HSS FHYLICH Acquisition Start FHS
MYSX| pof FlN2E YNS HSH & YsLIT
=

=
Acquisition Stop &2 AHASHH ZtOi2f

8.2.2  Acquisition Mode

eSESESke]
- =

2

des oL

Acquisition Mode Lf2}0|E{= Acquisition Start @E2| A& &H
O m2tOlEol MEHSE = U= SF= LSt 20| Ml ZHX7F /LS LCH
* Continuous:

Acquisition Start BHES AAlSHH Acquisition Stop BHS Adle 7K ASZHA SME =&

* SingleFrame:

njo

Acquisition Start HE S AMSHSIH CF St Xo| FAS ZESH T X522 Acquisition Stopg AE
S5to g& =52 BB
®*  MultiFrame:

Acquisition Start & MlSIH AcquisitionFrameCount TH2HO[E{OIA X|Hot X020 AMNES

250 2 XAFE2 2 Acquisition Stops A0 A BES B2
@ Note
Acquisition Start E@H2 Acquisition Stop WHEE AMASII| ™K AL K| ELCH
Acquisition Stop ¥HE& AASIH FiHE= Acquisition Start @3S MZ Adlst7|
5t 7 o9l=

Al ds =5g &+ fleUbh dds =551 ES0 AHEAHE Acquisition

Stops ddoE X T S Fdof 5= G orl =0 AHAS O LI

0%t
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8.2.3

Exposure Start E2|A

Exposure Start E2|H AMZE Zi02t0| S38tH Ft02t= Exposure Start E2|H &5 Cf7|
HEE STt £ & IEe UG Z2¥E readoutdLICH 2 8-1). ZtH2H7F T2
Exposure Start E2|H t=E 2Oot=Y MEfZF ZH 70 2tE= Exposure Start E2|H &5 {7
ME 2 Z|ZOFZL|CH O] MEOM MZEE Exposure Start E2[H M= E Fto2to] 3Z5HH
7to2te e &2 ARELIC

Exposure Start Trigger= Chadt 20| & 7HX| REZ2 HFo 5+ QGLIC

Trigger Mode Lf2t0|HE Off2 AFSIH ZiHet= E 29 Exposure Start E2|HE LHFE A
UMAZ| 22 AFEXIIL Exposure Start A1=E 35 Q7L ASLICH Zio2tolN Hlst=
Mot YMS 2S8ts £ frame rate &3 Of2t0|EHQ| HH0f watA ZFELIC
Trigger Mode Lt2t0|HE Onl= HESIH AREAZE ZHH2F0| Exposure Start E2[H A2 &E
S0 e =E IHEE AIASHESE SHOF gLt E2[A M7t SgF 0ottt

FthEte =E S AIRRLC. o2t WEez = atgo] ddE o

, o1& Ztset O
frame rate2Ct WE £ 2 E2|AH Mz E Sg6tH ¢F gL CHSE 7tstt 2O frame rates
O] & ZO|A M3). ZIH2t7} Exposure Start E2|AH 25 7] MEf7F ofd W E2|H M
Sootd sy t== FAIELC

Acquisition Start Acquisition Stop
Command Command

Exposure Start | | |_| |_|

Trigger Signal

= L1l
= L1
= LLL

Time
P : camera is waiting for an exposure start trigger signal
: Frame exposure and readout

: Frame transmission

-‘III

2 8-1 Exposure Start Triggering

Rev.1.3
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8.2.4

8.2.5

EgA M=z S

Aol HojME "E2|H Mz 3370 CHsHA Of7[st AELICEH Exposure start EZ2|H AT E
7t 2t s a5t HHOl= Software, UserOutputO, LinkTriggerO, TimerO Active £+ Line0
(23| Hardware2td ) CiA ZHX|ZF QL& LT

° SoftwareS SdA ER[7 U5 S23t2AH Trigger Source Li2tO|HE Software2 2HsH0}
fLICH, 103 Ch3 Trigger Software FE2 AT MOICH Exposure Start E2[AH M IF ZHH 2L

=& UL

O|-_I IIOP

-
0

Xt M3 (User Output) Exposure Start E2[7 AT E 7t 20| 338t Trigger Source It

HE UserOutputO2 2 AHs|0F sfL|C. O3 T2 User Output Value TIEI0|E{S On(&%)

Off(stZ) 2 MeHst0o] Exposure Start E2|A A= E 7t 2to] 338 £ JASLICH

°* CoF Z3aziel CH1 XIS SsiM E2A MzE S86t2{™ Trigger Source IEtOHE
LinkTriggerOS2 AHs{of SL|Ct, O3 CFS CoF T2zt M=EAO|A XSS APIE &8
St0| CoaXPress E2|7H S E Exposure Start E2|H AMSZ2A FHHZH0] 53 = JUSLICH XA
ot 182 CoF =it AtE HPME ERSHAIL.

°  AMEX 4F Timer 7|s2 S81M E2|A H2E 3a5t2{¥ Trigger Source L2tO|HE Timer0
Active2 AH8|0F & L|Ct. Counter And Timer Control H$F0A Timer Trigger Source If2i0]
HE Line02Z MH3IH, Line0 MSE AA MSZ AFESHE TimerS AFE310] Exposure Start EZ|

H MU= E FHHE SaY 5 UASLICL
A

f
f

ru
a

|_|'\
rir

il mjn

®*  HardwareE EdlM E2|H AMSE 535t H Trigger Source IO2tO/EE Line02 2 MHS|OF &
LICt O3 Chs MAESH 7| MSE ZtH2t0] s2tH L=l Exposure Start EE2|AH A E Fth 2}

oM rAfsHA Lk

== AlZH O

Exposure start E2|H 12 & 7t02t0] S=5HH 72t S =25

HIoM St 2o SYS =Sots S 7toet el HAo| 8o =kl AlZHRILCH

mjo

AlEfBILICH SN 215
= H

7t 2te| Trigger SourceE SoftwareZ A-HSHH Exposure Time Lf2tO|E0| 2lsf 2t FA9|
= AlZto] AF™ELCH

ZtH2t2] Trigger SourceE UserOutputO, LinkTriggerO, TimerO Active T£ Line0LZ
H™SI™H Timed?t TriggerWidth & 7HX| YBIOZ Exposure ModeE A™Y = USLILCE
Timed2 HHESH Exposure Time It2tOIHO0| Qofsf 2F FA&Ql L& Alto] ZHED,
TriggerWidthE2 AESIH ALEXIZE User Output, CoaXPress, Timer EE+= Hardware 413Z29]
dS(rising)dt St (falling)s =&l W2l =5 AlZto] Z2FELC. TriggerWidth 2E

GYOICH T2 =3 A H8g I REY LI

=2 102
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8.3

8.3.1

Exposure Start E2|7

Trigger Selector Lf2Zt0/EHE AESIH AFEY E2|H RIS MEHYE £ Uy, VC-21MDF-
M/C4601 ZtH2t0| A= Exposure Start E2|AHRE AHEE = QUESLICE Exposure Start E2|H=

FA 255 A|ZStE O AF2ELCEH Exposure Start EZ2|He= 702t LIEOIA AMAMSEALE

yo 08

CC

Trigger SourceE Software, UserOutputO, LinkTriggerO, TimerQ Active =& Line02=
HESH R0M 35 =& UASZLICH Exposure Start E2|H MZE Zi02t0| S25+H

o =
Ftiets =2 2SS AIRELC

Trigger Mode

Exposure Start Eg|AHet #EHE Tt FQ29t Of2t0HE Trigger Mode IFetO|E QLI
=

el AL
28g + ALt

Trigger Mode Lt2t0/H &= Off £+ On2
Trigger Mode = Off

Trigger Mode Lf2t0HE Off2 HAHSIH EQot ZE Exposure Start E2|H M= E Ft02t
WWEOA MMst7| 20 AFEAHE 7t 2t0| Exposure Start E2|H =& 323% Zart
S LCEH

Trigger ModeE Off2 AX3t = Acquisition Start BHEE AAlSHH Ft
Exposure Start E2|H AMZE MdBLCt 7t 2k= Acquisition Stop

(@] =
A &8 Exposure Start E2|AH AMSE MATHLICEH

Free-Run

@ Tigger Mode I'2I0|EHE Off2 MASIH Fiojal oA ZQst 3= Eai

MMSIL|CE 0|9} ZH0| FIH2}2 AXNSIH AIRX7} TR E2[HE2 Q8K
ASHM 43 =5 4S8 “Free-Run"0lati BHLICH

=

2 |ot
H1

62 1=

ST O]2{3t AFR

0

u
N
=

o

rr

IS

7t 2t0l M Exposure Start E2[H M S T = Acquisition Frame Rate I2}0|E 0]

olgf 282 =+ s

[ag

o OIXf ZtH2t HHOM HE Ztset X frame rate 2Lt M2 g2 A™SIH X|Fot frame rate2
Al

Exposure Start E2|7H A&
o X FtH2t HEUAM SHE Thse X frame rate2CF 2 2 HAHSIH JtHEZtE & Ttset

Z|CH frame rate2 Exposure Start E2|H A S AL CH
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Trigger Mode = Off¥ [ =& A7+ X0

Trigger Mode Lt2}0|HE Off2

2ol ef 2o 2lof 28 Lt

Trigger Mode = On

Trigger Mode I2tO0|E{ES On2

7k 20l Exposure Start E2|A M= E

Start E2|A H= Adgs 2

k=3
s =2

-

AN
p g

AYStH 28 QM 2 50| et =& AlZF2 Exposure Time
AMEXE Y =ES AlASte{n & morct

=2 JEoHH
ol
o

o

. Trigger Source Lf2t0|E{+= Exposure
M3 (source signah)E X|™EerLICE,

N 7153t Trigger Source Lt2t0|H &= ChESuf Z&L T,

e Software

®  UserOutputO

* LinkTriggerO: XtAst L{82 CoF Z| Q2 A HYME HZSMAIL.

e TimerOActive: AtM3t LIS 9

[

.19 Timer Control &=xsHAA| L.

e LineO: X3t LS 7.4 Trigger Input CircuitE EHZESIMA|L.

Trigger Source Uf2t0|EHE ATt

2 Trigger Activation Lt2t0|H = ™SO 2L Ct.

Y 7hs®t Trigger Activation Lt2t0|H &= ChSdF Z&L Tt

e Talling Edge: ®7| dz9o| &t

Ct.

E g

Ol X|(falling edge)S Exposure Start E2|AHZ ZEstE2 XML

Rising Edge: ®7| M39] &% OfX|(rising edge)E Exposure Start E2|HZE St E X[ gfL|CH
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Trigger Mode = Ong¥ If =& A[Zt X|Of

Trigger Mode L}2I0|HE OnlZE HMSID Trigger Source LI2IO|EHE Software® Mot

AL 2t dA 2 E0| et =F A|7F2 Exposure Time Lt2t0|E{Q] AH Zr0| olsff 2™ EL|C.

Trigger Mode It2t0|HE On22 HESt Trigger Source Lf2tO|E{E LinkTrigger0 E£&
z

e
jon]
o)
@)
0
Hu
2z
2
rot
o
40
1
02
0z
=2
—
Of
H
T

AlZH2 EtZ1t Z0] Exposure Mode If2t0[E

e Exposure Mode = Timed: Exposure Time If2t0|E{0| 2|8 == A|Zt0| KM O{EL|C},

e Exposure Mode = TriggerWidth: 2/F Ez2|H AMZE XS = A4S MY 5= JASL|CH

AN H

Trigger Mode Lf2tO/HE Onl=Z ANSIL Trigger Source Lf2t0|E{E TimerOActive=2
MYS 22 ZF I40f| oSt =F A|ZHe ChZah 20| Exposure Mode If2tO[Ef MO f2tA]
7

28 gLt

e Exposure Mode = Timed: Exposure Time If2t0|E0| Q|8 == A|Zt0| M O{EL|C},

e Exposure Mode = TriggerWidth: Timer Trigger Activation It2}0/EE Rising/Falling Edge

MMst A2 Timer Duration IR2tO|EO| Q8 =& A|ZH0| MO{EL|C}t. Timer Trigger Activation

o2t E Level High/Lowz A8%t Zf0= 2f E2[A U3E ZESI0 =& AIZS HMojg

= -+

Trigger Mode I2I0|E{E OnfZ MM Trigger Source LF2I0|E{E UserOutput02 2
MAES 2 ZH IA0l| TS = A|ZH2 CFS b 20| Exposure Mode IF2t0[Ef MAOf MatA
AL}

e Exposure Mode = Timed: Exposure Time I}2t0|E{0f| 2|8 == A|Zt0| MO{EL|Ct.
e Exposure Mode = TriggerWidth: User Output Value I2I0/EHE On & Off2 M=sl0 == A

e Mog &= ASHCH

A H
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8.3.2

Software E2|H A= ALESHY|

Trigger Mode L}2I0|HE OnlZE HMSID Trigger Source LI2IO|EHE Software® Mot
A2 FHHZH A~ZEYY EZ2|H AlS(exposure start)S 3a=6H0F YA 2SS AlRtY

_/'\_
QUELICt ZIH2t7F Exposure Start E2]7] &5 7] o] s 87 ZHHZ0M 2ZELY
E

<
4 =52 LEEUCH FtoetolM AZEQIo] E2[A M E £AT O ES
= Exposure Start E2|A =5 7| HEE sHMSt2 MZ2 Exposure Start
ot = QISUCE FHHEAM CRAl 28 Exposure Start E2[H Al=Z0
Il2t= XFS5 22 Exposure Start E2|H &5 Cf7| MEfE F|SO0pZfL|CH.

N
2t G4o| = EF AlZF2 Exposure Time TH2fOIEOf 2fof ZHELICE.

NorR 0o
W

Software Trigger Signal Software Trigger Signal
Received Received

e LT L

Acquisition

_Exposure Exposure
(duration determined by the
Exposure Time parameter)

12 82 Software E2|AH AMz2 Fat

Jfot

s3]

AZEQI0 ER[A M2 E AMESIH FdE =SSHH ARXIE ZiOEto] AZELIY EZ|A
M2 E S50t B0 m2tM frame rateZt ZFELICH O, oiXf Zio2t AEHOM HE
7teet Xt} frame rateE ZSts S22 E2[A M2 E S5HH o ELUCHSHE 7tsth Z(Ch
frame ratee O] & ZO0|A M), FtHEF7t Exposure Start E2]A 25 t)7] Ae7t Ofd O

Flots 2ZERN E2[A d== FAIELLL
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8.3.3

CoaXPress E2|H A=z ALES}HY|

Trigger Mode Lf2l0/E{E OnCZ MH™ESID Trigger Source ILEIO|HE LinkTrigger02 2
AYot 42 7020 CoaXPress E2|H AT (exposure start)E S50 &b =l
7t 2te]

SHofLC Kbt W82 CoF ZYaeh AHE dYME

din
jo
>
ksl

mo mot

QgL e EgA H== Eg|A

12
Il

Exposure Start Mz

HZESIYAIL,

T CoaXPress
A
T

ot

4o R Jn

m
i)
Bl
tu

CoaxXPress A= 0| &% OfX|(rising edge) = ot OfX|(falling edge)E T4
8 = UEGLICE Trigger Activation It2tO[EHOIM &5 OX| E= 4 0Of

FX| MEdSELICEH ZHO2F7L Exposure Start EgA &5 ti7] AHO U=
M2 7F MESHA HO|(transition)d MOICE S =253 AIXTLICH

7t 2t0| A CoaXPress E2|A A2 E FAot & =&FE A|ASIH Exposure Start Ee]A 25

7] el E SiAste AHZR Exposure Start E2|7 M=o g8 5 QIELICE FHH2H0 A

CAl A28 Exposure Start E2|AH AM=0f 88 = U ZIH 7tH2t= XAHE22 Exposure

EYA g5 g7l dEz ESotdLch ZHHerst Hlofoll - ofsh

A &ESt= 420|= CoaXPress E2|AH A= ol F=7(0| 2|8 Chgdt &0 frame rateZt - & LICt

>

Ea|nz

S AIBHs

ot

Ral

g

oxX

A
=
E

o

2|

r|_|

Start CoaXPress 419

1
CoaXPress signal period in seconds

= Frame Rate

Gl S0f, 50 ms(0.05%) F7/2| CXp E2|7 AZ2 FiH2IE &8I frame rates 20

ps & LILF.
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834 External E2|H AT AtE5}7]

Trigger Mode If20|E{E Onl =2 MASID Trigger Source LIZI0|EE Line0l =2 d-st AL
E Eg|A ¢F CXo| FE= 2F0AM dMot MY MzZIF FHHEte| Exposure Start

H
ER7 AT HES +uLCL O RHO E MBS UHoR =gl E2i7

Qe MZOo| 45 OfX|(rising edge) == St OfX|(falling edge)E Y& =5 EZ[HE ALY

= UAFLILE Trigger Activation LF2tO[HOA 45 OX| E= otd OfX|E E2[AZR dFZA

7tH2t7F Exposure Start EZ|A 5 ti7] AHO JUs B A= EL|AZ HESHA
MO|(transition)g MOCH M 252

FHOEIo M 2lF E2|A =S =+

r>
ret
ot
b
it
o
>
it
ot
=
o
et
o
o
2}
o
=
@
%
[ab)
at
[
)
2
tot
4
i)
N

MZ& Exposure Start E2|H M0 238 = UA ZH FtH2t= XS 22 Exposure Start
Eg7 g5 7] B2 &S0ty Lt
7tH2t7 28 ol Moo Qs Asots dR0e 2F E2|A =l F7|0f gl th=ot

Zt0| frame rate?} A & L|LC},

1
External signal period in seconds

= Frame Rate

Ol =0, 50 ms(0.05x) F7|9| 2 E2|AH AMz=2 ZIH2tE Hs5tH frame rate= 20

fps 4 LI},
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External Trigger Delay

Trigger Source IIZt0|HE TimerOActiveZ2 AHSIH ZFIHZIOAM BIEQN EZ2|[H MZE

et Al dX HEE= AlF Atolof X[ AlZts 28 &+ ASHCH

7. Counter And Timer Control 8Z0|M Timer Trigger Source LIZ2t0/EHE Line0Z
AEgL Lt

2. Timer Delay Lf2t0|HE AtESH X[ AlZtS A- 2Lt

o

Acquisition Control 30| Trigger Source Lf2t0|E{E TimerOActive2 &g L|CtH
4. Acquisition Start BEES &St ZtH2te] QF E2|A A TR F M £

Acquisition Start Acquisition Stop

Command Command

External
Trigger Signal ' " Timer '

: i Delay . ;
Timer : : :
Trigger Signal

Frame Acquisition N Frame Acquisition N+1 Frame Acquisitioll N+2
Exposure Exposure Exposure

—
Time

18l 8-3 External Trigger Delay
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8.3.5 Exposure Mode

QRN MME= EZ|H AT (CoaxXPress & External)® Y& 2S5 EZ|AHZ A=
d20= Timed H TriggerWidth & 7tX| 82| =& ZEE AEY = JUSH/L

Timed =& 2 E

Timed Z2EE MEHSIH 2t HA

Jot

i)
a
m
=2
10

[e]3
=

59| L= A|Zt0] Exposure Time I
AU 45 OlX(rising edge) E2[HE HESHH QI E2H Mzt 459 O ==
A|ZHO] A[EFE| D &2 OfX|(falling edge) EBIAZ MFSH o Ez|H M=t stzer of
= AZHO] AJRFELCH ot2f A2 &F OX|(rising edge) E2|AHZ 2%t Timed =&
2EES LIEF-HLC

External Trigger Signal Period

External Trigger Signal —I_l

Exposure Exposure
(duration determined by the
Exposure Time parameter)

5

|
|

18l 8-4 Timed Exposure Mode

Ol L==0| 7 Y Mf MZR exposure start EZ|AHE S0t sy EZ[H Az

AU

rir

This rising edge trigger signal
3 will be ignored.

)y
w
u
[

External Trigger Signal

|

Exposure
(duration determined by the
Exposure Time parameter)

8 8-5 Trigger Overlapped with Timed Exposure Mode
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TriggerWidth =& 2

TriggerWidth =&
= Externa)2 2T HOg %
A

E3|7 ASIt A

TriggerWidth =& ZE
TriggerWidth ==

External Trigger Signal

RES MR 2t W4 S0 =F PUS

e
o
ol

gt M77ER] AL ELICH otz O82 M35 OX|(rising edge) EZ|HZE M

S 2 Eg|Hq 4 (CoaxPress
O Xl(rising edge) EZ|H2 MHESIH Qg

Fa
o
T2 M2t otye WK A& E L 5t

[0)
O\J

M =55 AR, =

by

—

External Trigger Signal Period

i I

- |
1
Exposure
(duration determined by the
External Trigger Signal Width)

&l 8-6 TriggerWidth Exposure Mode
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84  Exposure2} Readout Overlap
7to2te] 4 =5 0= F ZHK| e argol mehEL . R’ OBR abE2 O|0[X| AllAe
Tds =55t YU n =5 EES 2=0tH MMM ZHA IS readoutst= & EHR
ge AL o ol2fet Fd =S aFgar ##EsiM VC-21IMDF-M/C4601  ZHH|Eh=
Zl28qo2 L& HIt readout Y| B (overlap)S S&St= ‘overlapped’ =EF HEZR
ArEg ot
Ol &0l ciet = LS readoutst= &¢F ZHHZH0 E2[A L=2E S5t M2 S0
CHot =& AlAL|CE Otz O3 Trigger Mode Uf2t0|EHE On, Trigger Source
o}20|EE Line02 2, Exposure Mode I2I0|EH & TriggerWidth2 M&st AE LIEFHLICE
Acquisition Start
Command
Internal Exposure Start
Trigger Signal
Frame Acquisition N
Exposure
Frame Acquisition N+1
Exposure
Frame Acquisition N+2
Exposure
Frame Acquisition N+3
Exposure
—
Time
18 8-7 Overlapped Exposure and Readout
Zto2tel =1 readout 2HEQ| overlap O{F= FE s AE0 AL, Jto2tel s
B0 2t overlap &7t ZAH™ELICE ‘Frame Period”E otLtol &0 Cigt =& A%
XEEH o2 Y0l et == A% XE7Xe] e 2 Folg 3% thgar &L,
®  OQverlapped: Frame Period < Exposure Time + Readout Time
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Overlapped Exposure (B8 &) 7I0|=2t¢!

VC-21MDF-M/C460! 7}M2H= Overlapped ExposureZ XSGR Z 57| AtetE HEEA|

o
T AIR.

° OF Zge =30 I Y W MER =Y =52 AIASHA| DHUAIL.
° O Zge E=0| tEdE WItX| dXf Zel &2 SESH| DHYAIR.

Overlapped Exposureit 2|F E2|7 M= & ALE3I0] O|0[X|E B Bot= 8%, 7tH2te] & Al
oi2toje 2780 EO|Y SAS AFESHEH Mz2 Y0 Hedst AI™E Aug &= ASHICL
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85 =ZZY M|
VC-21MDF-M/C4601 ZtH2t= HAH 229 MEZF HEE HME AREELCH Exposure start
EZIHE =22Y MEHIF FAE ZtHzto] Sg5t3 ofgf dEnt 20| MMl ZE 2teloM
EES MNAEPEUCH O =& WE2 488t =& A[ZH0] ELALE TriggerWidth =& Z2EZ
Ar8Ste dSR0l= exposure start E2|H AMz37b E AlZtg S M7HX] MMl EE
etelof M ALZELCH &2 MM & 2tRloM S2E1, ZA 4 HO|H readout IHEE
AZEELCE O] readout dHEE 2t2l HHe[2 Fden ZE T HO|HE readoute W7HX|
Z = I
3294 MEQ Iy 3 SWS Zzo| Pug HSE Of, MM BE M| SA0 =2
AZSED sAl0f &2 S0t HYLICH 02 S =Set Fyof MM oM 4
9717t O #9ot dEE WA =1, 0|2 ) S%[0l= SHC de A5 O Lddd =
A= THE zaztg = JASLIC
702t Gl & AIZH0] AESHH HE5t0 = A0 ELHH BESH= Exposure
Active 28 M2 E MIEL|Ct
External |_|
Trigger Signal :
Line 1} m
Line2 : : |
Line 3 : |
Line4 : u
Line 5 : |
n : m
| - ||
[} E ]
| E u
= g m
Line N-2 |
Line N-1 u
Line N : [ 3
Exposure Time Readout Time
= Line Exposure
M =Line Readout
J&l 8-8 Global Shutter
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8.6

5|2 7%t X Frame Rate

bt oz FIHZINA B8 Ztstt XCf frame rate= CHE1F 242 o2 240 2|d)
MotE LTt

o JiHZIo|M 2ETH FaS AIEX AEHZE FEStE A7 S AZH2 O Y= Y =0f of

sl 2gE LIt
o WAMOIA HIOIEE readoutet CIE 7tH2tel 2| HI 2 HM&ESt= AlZh O] AlZh2 FdQ
ROI 28 ¢tof 28l 28Ut oo 277t 2B MMM readoutdt= AIZFO] O M7 HEY

[

C}, YAO| &£0[QF Z MM Image Format Control HZFE0A Height ¥ Width A& Z{o] 2|8
A™E L,

CXP Link Configuration. Gl 22 x{d2 AFE3H= CXP Link Configuration22 MEstH O X2 x{d
2 AH8%t= CXPLink Configuration@ 2 HEMS IELCH O HE S22 Jo2 =52 5= USLT
SAO CHSE = A[ZE O 71 = AZtE AFESHH =Y 252 =+ Us 4 74 S0{sLCH

86.1 518 Zts?t A|C] Frame Rate S715}7|
Ztoetel =X HEOAM HE hstt XOf frame rate2CE O HE Sz JodsS o
ZCH frame rateO] F&¢ES O/X= L3l Q4F Stbf Oy XZEStD &7 SIIMEX]
stolghL|Cf
o FIHZIA FAMES T&ESHE AZE2 frame rateS KM ototE £ QA QLICH ROI 7|58 AFESH]]
o TS A2 =Y = JUSUHCHOIZ I8l £} frame rates S7tE LICH.
gatol 37|52 E0|H g 75 A frame rateS T7HE 4 USFLICEH 7Hsst Z 0[|OJX| ROIC
Height % width &3 22 Lt
° X2 (E2 AtE%t= CXP Link Configuration2 At8ste 42 O 2 XIS A= CXP Link
Configuration22 HZARLICE O] 42 YPHo=z A|0f frame rate= S7tefL|CH
o HHYHMQl LE AMCE A0 SiMEo FME SO E Ji0tE AYUCEHE E A2 frame
rateE HMotSHX| 4ELICH SHARH 21 =& A|ZtE A8Ste dR0le =& AZH0| %[0 frame rate
£ Mot = JASULCH 2 =5 AZE M8t 849 =& A2 B 2Esta A frame rate?t
S7tStEX| 2HQILICEH O] B2 B2 L& Atz Qg 212 /S A8SHAL d= R2IHWE &
OlM O B2 HZ Botad £ QB2 A0 & = AGL|Ct
Note:
@ 0 71 =& AlZt2 AFESIH & 7tstt X frame rateE &3] AMetstA gLt
g 0, =& AlZIS 122 HESIH 4 o e =SsSte o A 1XRE AR5
{20l Zto2t= Z[CH 1280] BF &o| FTt 25g 4= SOt
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9%t Camera Features

9.1 O|O|X| M2| &=

VC-21MDF-M/C4601 ZtH2t= %12 2

O 42 =M2 U S Halgt

DSNU &7 PRNU 27

ReverseX Digital
g Offset

12 9.1 o|0jX Malet B M

S| JYOIM M RIS T o, g IBHE
Zgst 2He10] O|0] TWHE Ieiof YHS OF 25

Pixel
Defect
2y

Digital

FFC &7

White
Balance
7

2ol O[f[XE 2E8He2 250V oM
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VIBWOrks

Region of Interest

9.2

|

O|O|X| ROI(Region of Interest) 7|58 Ed AtEX=

HOHE =

ojn

290

= A

AL

LI

Jo0

~
(]

€ ROIZ X|

Oflf, Width % Height If2t0lH

L|C}.

0
H

7FefL LY.

=
[=)

ICH frame rate”Zt

K4

A &A=

FE LT

o ROICI BAME &

I,

=0
S o

=
=

Aoz MAQ Y

=
—

VC-21MDF-M/C4601 702t
Width@} Height It2t0|EH

{1
0%

<

-,

joll

Tl

5tof ROI 2718

0
X

Ul

X

4
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OOoOoOoOmOooOoQ
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goooooon
goooOoooooaon
goooooooag
gooooooooQ
ooooooooag
oooooooono
gooooooog
oooOoOoooon
oooOoooood
goooOo0Oo0o00ng

Width

oooooooooaao
OoooOoooooon
OoooOoooooon
oooooooooo
Ooo0ooOoooooon
oooOooooooa
gooOooooooo
OoooOooOooooo
gooOooooooo
Ooo0ooOoooOooooo
OoooOooOoooon
oooooooooo
oooOooooooo
OoooOooOoooon
OoooOooooooo
OoooOooooooo
OoooOoooooon
OoooOoooooono
OoooOooooooa
oooooooooao

S EE
OOOO0O@mOoooo
OmO00O00mO0
OEEEmEREOQD
OmOO0OO0OmO0
oDooooOoooo0on
ODooooooOOoo
OOssmEmO00
DmOoOO00s00
OmO0O0OO0OEOO
Oomood'ooeooO
ocomem'mmOOC
oDoooOo'ODoooo
OOmmO0OmRO0O
OmOOmOROOO
OmOOmImOO00
OmO0OmOOOO00
Ommmmenn00
OOOO0O@Ooooo
OOooO0OOoOooong

Ooooooooog
Ooo0O0O0O00000q
Ooo00O0O0000dg
goooooooaq
Oo00OO0OO0000d0d
OoooOoooOoood
goooOooooonq

Oo0OO0OOoOOoo00O0
goooOoooooog
OoooOoOoOooono
OooooOoOoooono
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ooooOooooon
OoooOoOoOoo0n0
OooOoOoOooood
OoooOoOoOoOoo0oog
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Oog
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Ooo0oo0o0oo0ofamn

The camera will only readout and transmit

|

Offset X

DDDDDDDDDDDDDDD.DDDDDDDDDDDDD_”
_u_n__n_n_n_n__uDDDDDDDD.DDDDDDDDDDDDDn
_u__n__n_DDDDDDDDDDDD_DDDDDDDDDDDDD_H
_u_u_n_DDDDDDDDDDDD.DDDDDDDDDDDDDD
_u_un_DDDDDDDDDDDD-DDDDDDDDDDDDD_u
00000000 O0o0o0o00o00oo0Oo|I0mooooooo o
_u_n_DDDDDDDDDDDDD-DDDDDDDDDDDDD_u
_u_un_DDDDDDDDDDDD_DDDDDDDDDDDDD_u
DDDDDDDDDDDDDDDEDDDDDDDDDDDDM
NOoO00O0O00O0O00oO0O0O0O0ODOoO0OO00Oo0OooOooOO0n

1

I//

AJ9SHO JybiaH

Vertically Centered ROI

the pixel data in this area

12 9-2 Region of Interest
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ROI At &AL XML Of2t0|E = Ot Z2& Lo}

XML Parameters Value A
ImageFormatControl  SensorWidtha - MAS &8 =
SensorHeighte - MMl 8 =0|
WidthMax - o HE0IM = Tt 2l =
HeightMax - S AN £ 7tst A =0
Widthe - Image ROIS| & 47
Height® - Image ROI2| =0| HH
OffsetXe - Image ROI2F RIS =3 Offset 48
OffsetYa - Image ROI?F &IF S| =2 Offset =2l
t: O] ®O| B E Tfet0|E = pixel EHY
a: ALBAZL Hdg £ gle o
b: ROIQ| A7|E dHSt= ALBA Olm
c: ROICQ| AH RIXZE HESH= AHEXL O

H 9-1 ROl Z+H XML I}2t0|E

>
ox o
Ral
rr

et
B

Image Format Control HFO| Width@} Height Lj2t0|EHE AHHESI0 ROI A7|E
ICF. d2|1 Offset X2F Offset Y I2IOHE HAHSIO ROICl |IE IXIE

ICE. O &2l 8%, Azt 7t S8 M0 RO 92| Sds XL

e g

ox
o

=
>
1o
>
HU
ofA
0

&0 HFLCH O2{22, Width 2fdt Height 2/S ZQ3%t ROI A27|2 MNSIH,
OffsetX #fdl OffsetY #fe ARSAZL AESHA AOtE dfiE RO FHO| O[O[X[e] ZA0f
REE Xtso 2 dHhE ZAYLICE,

°*  VC-21MDF-M/C460! ZtH2te| AL Width Lft2t0|E{Qt Height Tf2t0jE 25 329 HiZ MX|of

2fL{C.

VC-21MDF-M/C4601 ZHHZIOIA d 7ts3h X4 ROI Width % Heighte CHSot Z&L CH

Camera Model Minimum Width Settings Minimum Height Settings
VC-21MDF-M/C460I 640 32
H 9-2 Minimum ROI Width and Height Settings

Rev.1.3

Page 55 of 99 D-24-742



VIEWOrkKs VC-21MDF AHEAL Of 7

XML Parameters Value A
StreamControl  LineWidth - T QAIAHT} CIASHE Width 2O 2, =S YAlo|
Width {2t ot e Y
(M:L MEO|A 10 HIEE AI2Y ZBR0= 0] 4SS
A Widtho] 2 Ztoz @)

H 9-3 XML Parameters related to LineWidth

OF

@ of M&el 8%, d= MIUX 7 MILX0| W2t ROIE BEsl= L#O| ML T
Widthet Heighf Us tﬂ%ﬁﬁ#% d=2 ME=2 Bgsiof JAsts ROl s Y¥HY =+
A LICH O] LR CHeiM = 645 HIASHYAIL.

VC-21MDF-M/C4601 ZtH[2t0l A Horizontal S Vertical ROIC| BiSI0| M2 X0 = £k
ChSot Z&Lct ot Ao =2 =& 8bitYd ZRO0IH, 10 bitof A 8 bit2 HASH CHMZ
Sos 20 % A& SIFSULCE dfLt Mol At =3 =0 ZEHIUCHH, 10 bit0lAM 8 bit=
MU e KT CO|4 SIISHA| f&LCt

J
rir

ROI Size (H X V) CoF = A4 CoF w4 A4
640 x 32 17991.4 fps 18370.0 fps
5120 x 32 2766.8 fps 5360.6 fps
5120 x 1024 222.1 fps 443.2 fps
5120 x 2016 115.7 fps 231.1 fps
5120 x 3008 78.2 fps 156.3 fps
640 x 4096 454.9 fps 462.8 fps
1024 x 4096 285.7 fps 462.8 fps
2016 x 4096 146.2 fps 292.0 fps
3008 x 4096 98.1 fps 196.0 fps
4000 x 4096 73.9 fps 147.4 fps
5120 x 4096 57.7 fps 115.4 fps

H 9-4 VC-21MDF-M/C460IROI 270 [HE %O Z2fY £ CXP-12x1
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VC-21MDF A2t O

ROI Size (H X V)

640 x 32
5120 x 32
5120 x 1024
5120 x 2016
5120 x 3008
640 x 4096
1024 x 4096
2016 x 4096
3008 x 4096
4000 x 4096
5120 x 4096

CoF = Ald
18370.0 fps
5371.6 fps
443.2 fps
231.1 fps
156.3 fps
462.8 fps
462.8 fps
292.0 fps
196.0 fps
147 .4 fps
115.4 fps

CoF w4 A<
18370.0 fps
10128.9 fps
880.4 fps
293.7 fps
293.7 fps
462.8 fps
462.8 fps
462.8 fps
391.1 fps
293.7 fps
230.0 fps

H 9-5 VC-2IMDF-M/C460I ROI A 7|0 2 *|cf =Y

e
=

L CXP-12x2

ROI Size (H X V)

CoF &= A¥

CoF 7€ A<

640 x 32 18370.0 fps 18370.0 fps
5120 x 32 10128.9 fps 18242.1 fps
5120 x 1024 880.4 fps 1744.0 fps
5120 x 2016 293.7 fps 293.7 fps
5120 x 3008 293.7 fps 293.7 fps
640 x 4096 462.8 fps 462.8 fps
1024 x 4096 462.8 fps 462.8 fps
2016 x 4096 462.8 fps 462.8 fps
3008 x 4096 391.1 fps 462.8 fps
4000 x 4096 293.7 fps 462.8 fps
5120 x 4096 230.0 fps 454.9 fps
H 9-6 VC-21MDF-M/C460IROI 270 [HE =T Z2f|Y £ CXP-12x4
Caution!
A ROI ZEE A8Y A2 ZHYHH O AtYol mat M8 7hsot ROI gf(H x V)O| Hatd
= UELICH RHAMSE &2 CoF =2 et ALE MIME HISHIAR.
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9.3 Binning

Binning2 2%t HHol = HoiA ofLtel fidz UWEHo=2MN 2E g2 S7HI7IL,

= -
e d2A7|l= 2E A5 UL Binning 7l &8 XML Ti2t0|He thgat Z& Lo

—

XML Parameters Value 493
ImageFormat  BinningSelector Sensor Binning=2 MAO| Qg otd=212 HE
Control (MonoBt X&)
Logic BinningS Z 0] o8 CIX|E2 H&
BinningHorizontalMode ~ Sum Binning Horizontal A8 {22 1ot LA 9

We CoiAM Stutel 4 gtez WELY|
Average Binning Horizontal 878 Zi2HE Q™o HAo|
ie oo o2, oot Id =2 LM St
of W FUSE LYY
(Logic Binning2t X| &)
BinningHorizontall 1x, 2% T3 dgto=z Og 44 +

=
BinningVerticalMode Sum Binning Vertical &4 ZiEtE Qs mHo
A4S oM StLe| A o2 LHELYY|
Average Binning Vertical 273 g0t Q1d™et MO
W2 Hot Chs, oot 4 =2 LA StLt

of IM SR WELHY
(Logic Binning®F X| &)
BinningVertical 1%, 2x =2 datoz O 4 £

H 9-7 XML Parameters related to Binning
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Ftoetel sl =7t 1/42 0S4 EUCt Binning
M2 3717t 122 =2EXE §i7]7F 48
o Fd2 72 8 M= 377t 122 FAEX[E

O £0f, 2 x 2 Binningg &Y &4<*

My
ModeE Sumez HHSH Jode 7t2 A
Z7tetL| L}, Binning ModeE AverageZ 783t
ot

SR 23 5Tt A

712 Gt 971 Aot glELCt 2tole & o
LIEFLH = Width Max % Height Max& Binning &80 M2t Ats22 YHO|EFLICH £

Width, Height, Offset X 3 Offset Y Lf2t0[E & Binning
Width & Height Tt2tO|E{S Sof A FHHEt] S =8 =elg - UFLCH

2 X 2 Binning

8 9-3 2 x 2Binning

Note:
Aol mco| AL,
HEW= %“L!O_.E_ Binning0

PAESS
HAE=

QIFT T F SUS MM TUI|2|o| US CehA SfLtel Tz

4
o2
ull

r
m
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9.4  CoF Link Sharing Control
VC-21MDF-M/C4601 7tO2tE  ARESt2{®  CoF QIHI|O[AS] CXP-12 #HEE X[Jshs
D YaeiHE AHZSHOF LCH CoF QIEMO|AE 0|85t FiH2tel CoFE X[¥ot=
Z O E Eds AOlES ARESHY HESHA HESHM A0l Z[CH 20 GbpsZE
HOIHE d&Y = USLICH VP-288MX2-M15K ZtOf2t= StLtC| Master HZO| [T 1749
2ty E2 gd3ag 4y = JAFUCh 22| CoF xE SR ABBHE CXP-128 4|
IR A8 = QUELICE CoaXPress-over-Fiber &0 M2t Ats 23 & X|(Plug and Play)
HALES XIS W20 ZtH2tolM CoF ZYdeiH{ 2ol AAS H=sHA dXg =+
AS LT
N -Link
CXP CH1 MasterConnectlon
p CXPCH2 ©
Single CoF A CoF
LinkCount Channel , CXP CH3 Frame Grabber
(Countt) CXP CH4 - Extensmn Connectlon
One > et g
Camera
CXPCH1 - MasterConnectlon
CXPCHZ :
Dual CoF " e CoF
j)LlnkCount() Channel ”CXPCH3H;” Frame Grabber
N (Count2) CXP CH4 Extensmn Connectlon
) " Link ’
18l 9-4 CoF and CXP Link Configuration
Rev.1.3
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7t 2kt CoF =2 Y22 AtO[Q] Link 7+¢ 28 XML Tj2t0|H= Chaxt Z&L o,

XML Parameters Value A
LinkSharingControl - CoFet st HAZ 4F
LinkCount Countl CoF A= xg 2= 473
Count?2 CoF &g Mg 222 44
LinkSharingEnable Read Only A= ME, 7L ME2 22 False, TrueE HA|
LinkSharingHorizontal ~ Count0 CofF d& g 2E2 HF
StripeCount Count2 CofF 7Y g 2E2 MY
CxplinkConfiguration Read Only — Zt0{2f BfA Al FHH2tQF Host(Zef| Y 1efH)te] 23 4
Preferred o At2E bitrate X A& Ti+E HA

User Set Save A3 Al X CxpLinkConfiguration 4t=
CxplinkConfiguration Preferred /22 X%
CxplinkConfiguration ~ CXPé_X1 72t} Host AtO|S| bitrate W AZA =5 4
CXP6_X2 Ofl) CXP12_X4: CXP12 £E=(12.5 Gbps)S At&dt= 4712 A
CXP6_X4 4 74
CXP10_X1
CXP10_X2
CXP10_X4
CXP12_X1
CXP12_X2
CXP12_X4

H 9-8 XML Parameters related to CoF Link Configuration
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9.5 Pixel Format

VC-21MDF-M/C4601 Ztoj2ts WEXo=zZ HA OO|HE 10 bit T2 N2|EHL|Ct.  Pixel
Format It2t0|EHE AM235t0 P& HI0|E 2| Pixel Format(8 bitLt 10 bit)S A™g 4 USL|Ct.

s =9 ZIH2t0A 10 bitE AMEot== 28otH, #& HO[HOA Skl 2 bite H XL

MSB LSB

OriginalData | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

.
.
.
.
.
.
.
.
.
.

10 bit Output | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

.
.
.
.
.
.
.
.

gbitoutput | D7 | D6 | D5 | D4 | b3 | b2 | o1 | Do ;

2 9-5 VC-21MDF-M/C460I Pixel Format

Pixel Format 221 XML Lf2t0|E & CtSot Z2& L0,

XML Parameter A
ImageFormatControl PixelFormat Xl 7hs%t Pixel Format A%

H 9-9 Pixel Format 23 XML It2}0|E

e 3 B MAMZF X|¥8L= Pixel Formate Ch21f ZH&L|Ch,

Mono Sensor Color Sensor

Mono 8 Mono 8

Mono 10 Mono 10
Bayer GB 8
Bayer GB 10

H# 9-10 Pixel Format Values
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9.6 Device Tap Geometry
VC-21MDF-M/C4601 Zt02h= CtE 27+X|2| Device Tap Geometry A2 X[ @ILICEH
®  Geometry_1X_1Y
®  Geometry_1X_2YE
O 7|t st Chat 22 245 10250 AFEXIA Bt SAZ MEISIY A YSHHAIR.
®*  W: Width, H: Height
*  XStart: A HR| S FHo| X IE
° YStart: X HW =M WOl FL Y FHE
°* XEnd: OFX|9} TA Fo| X XtH
° YEnd: OHX|9} T4l 4o v FtHE
°  XStep: A5MQl TA G ALO|Q] X ZFtE X0
X ZtE7F g M2t 37t I X SAls Y, %X UoH S+
°  YStep: ASMOl HH A 19| v & Kt
Y ZEVL E B0IM 3712 I ¥ EHAE Y, DX YW S5
Geometry Name X Start X End Step X Y Start Y End Step Y
1X_IY 1 W 1 1 H 1
Tap 1 1 W 1 1 H/2 1
1X_2YE
Tap2 1 W 1 H H/2+1 -1
H 9-11 Tap Geometry 23 Q4
X start Width X start Width
P [ ] [ ] .. .o
] B[
E L]
>
a L]
X .
=i R Wl [ [ ] .-
8 9-6 IX_1Y(21F)Q 1X 2YE(REZ)O| S 24
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O Device Tap Geometry #& A™2 Fi0i2t7F OfL|2t =&Y OA X|&SH= Geometry
XML Lf2t0|EE ARESHO

Stream ®O|A Chs If2

'c‘>'|-|
=1

Ct. VISOHIM = Stream Properties ®OAl, eGrabber0|A|= Data
O HES2 AFESIHMAIR,

- T

XML Parameters Value =i

, Geometry_1X_IY FE MEE, oM ot HE¥o= TH
Stream | Shipe N2 MdE, 27ho] Be orhel ma|YaajHE oo
Control Arrangement  Geometry_1X_2YE SI0{ 2tz 9 ofa) Hista Of2Y-9| Histo = s

H 9-12 XML Parameters related to Geometry
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VIEWOrkKs

O|O|E ROI (Zg 7t zh

9.7

| M|
-1 =

HIOIE ROI(Region of Interest)2|

o)
O -

Balance White Auto 7|s

=
[

2 ZHH2to M M St

74
=
GO

=
=

XML Ii2t0|E = B3dF #5L

-
ot

HOlH ROI 285 +

mo
T

Value

XML Parameters
DataRoiControl

==

RS
Q|

BalanceWhiteAuto Balance White AutoO|

DataRoiSelector

)

ROI 184 (Z2f ZHOf2t2h X|

CIOlE ROI AlZ X|HQ| X ZE

DataRoiOffsetX
DataRoiOffsetY

DataRoiWidth

CIOlE ROI AlZ X|HQ| ¥ Xt

G|OlEf ROI

Iz
=

5120

32

HIOlE ROI &0

2 XML Ih2tolH

2 - 4096

DataRoiHeight

5
b

HlOlEf ROI

#H 9-13

H|O|Ef ROIZ2t O|OJX| ROIC|

g¢t

M
=

F0l=

O[B[X] ROI X EIO|IE ROIZ SAI0 At

g LCt.

PEpS|
= O

ROI Width

ROI Offset X

o
x
@
=)
©
E

OoOoOO0OOooOnmoOoEonnon
OoOo0O0O0O0OooOnooaonnn
oooooopoonoooonnn

é

ooooooooooo
OooOooooooooog
oooooooooooo
oooooooooooo
Ooooooooooooo
oooooooooooao
ooooooooooool
OoooOoooooooog
ooooooooooog
oof0onoooooooog
oooooooooooog
Oofoooooooooog
Oofooooooooooq
oooooooooooomg

oooooooo

Width

oooooOooomoOooooon
oooooOo@oodoOooooon
gooooo@poooooooon

SOO0000oE 88000 oo
cO00000000000000

IIIIIIIIIIIIII o

oooooojEoooooooon
ooooooEmooooooonn
oooooo@gooooooonn
oooooopooooinoooon
ooooooEpooonoonnn
oooooojpooog'ooooon
DDDDDDDDDDD“DDDDD
OooooooBooonnoonn
gooooo@goooooooon
oooooogoooooooon
oooooopoooooooon
ooOooooEooofoooon
DDDDDDDDDDD“DDDDD
ooooogooooooooon
IO0O00000)0 000000000

dofdoooooooood

Oo0o00oooooon
oo00f0oooooon

oooooo
oooooooon
nnnnﬁnnnnnn
OoOooOooOoOoO
oooOO00O0O0oO00
oooOoooooon
ooooooooooo
ooooooooooon
ooooooooooo
DDDDHDDDDDD
ooonoooooon
Ooooooooooodo

Offset X

oooooopooooOooooao
oooOooOpoooOoonmoooon
oooOooojoooooooooo
oooooOopoooonoooon
oooooojooooo'ooooon

DJDDDDDDDDDD_DDDDD

cramswlo~oo olc o 3 ©

ooooooooooo

0000000000000 O0oO0OooOoOoon

oooOoooooooo
oooonmoooooon
&

AJSHO  JuBloH

A 1S40 |0Y

biaH |0Y

Effective Data ROI

g 97

w2 HOE ROI
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9.8  White Balance (ZA2{ 7}H|2h

Ze! ZHH 20 A= ZtH2to A &S Mol ZHel HHAZE X™Y = A= White Balance
Jlesg M8 = UEHLICH VC-21MDF-M/C4601 ZHH 20| A A=l White Balance 7|2 Red,

7t 8
Green W Bluel| HkE(intensity)2 28 oz2 T = UESLICE. Balance Ratio Li2tO|HE
ARSI 2t Mol ZEE HEY £ [UASLICEH Balance Ratio 442 1.08H 4.07X 47
7+sStLICt. Balance Ratio IZI0|EE 1.092 MYSH AL i AMAO| ZE= White Balance
HAHLUSCZEH Fas 2HX| QELICH Balance Ratio Lf2t0[EHE 1.02CF 2 o2 MHsIH
Sy MMl ZE= Balance Ratio #t0l HIZHBHAM Z7tetLCH Ol =0f, Balance Ratio

OE20HE 1.52 480 3id My dE= 50% S/ LI

White Balance &2 XML Lt2to|EH+= CrSot 25U T

XML Parameters Value Ay
AnalogControl  BalanceRatioSelector  Red Red 40 Balance Ratio af XM&
Green Green EA0| Balance Ratio 4f &
Blue Blue TX0| Balance Ratio af X&
BalanceRatio x1.0~ x40 MEfSH MAO| ZAEE MY

H 9-14 White Balance 2t& XML Ifzto| g

9.8.1 Balance White Auto

Z2q 7t 2to M= Balance White Auto 7|52 AFEE = JUSLICE GreyWorld &n2|S0| et
Ze| ZiH 2o =ETH FAO| White BalanceE Z=HTL|Ct Balance White Auto 7|55

o
=&st7| Mo HolE ROl s 2T8HoF gLitt. E

6

|E{ ROIE AYSHA| 2€4S™ Balance
White Auto 7]&<= O[O|X| ROI L{S| HHd HIO|HE AtESIO White Balance® ZEgfL|Ct.
Balance White Auto Lf2t0[HE OnceZ HEHSIH Greens 7|F2Z Red H Bluel| Balance

Ratio2 ALCHMQl Ztoz ZXM3BF0 White BalanceE & LICH

Balance White Auto #f& XML Lt2t0|e+= ChZ1aF Z& L Lt

XML Parameter Value A
AnalogControl  BalanceWhite  Off Balance White Auto 7|& Off
Auto Once White Balance =8 13| =8 = Off

H 9-15 Balance White Auto 2t& XML I}2t0|E
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9.9 Gain ¥ Black Level

Gain Lf2tO/Ef Z2f0] J7tstH Jao| RE HM & TIMAZE = USFLICH O|2 2l

MMM Z25t= 220 22 Grey /S ZtH 20N =T = UASLICE

/. Gain Selector Lt2t0|HE AHESH0 {Sk= Gain Control(Analog All, Digital All)2
MENSHLICE,

2. Gain OI2I0/EE Jlote glez dggLo.

Black Level Lf2t0|HE ZHESHH ZHH2t0|AM S2sts S 4o 43 482 offset2 =7t

= st

/. Black Level Selector Tt2t0|EHE ARESIY RISk= Black Level Control(Digital AIRF X[&)
2 MEfgtL|Ct,

Z. Black Level W2t0|HE Jot= ¢rez2 A LT,

Gain 9 Black Level #& XML Lt2t0|H &= CHSat 25 LICE

XML Parameters Value A
Analog Control  GainSelector Analog All BE ofd21 {490 Gain 4 M8
Digital All 2E CXE 0 Gain 2t M8
Gain 1.0x, 1.3%,2.0x,42x Ot 21 Gain ¢t 449

1.0%, 1.4x,2.0x, 3.0x 2x2 XA Binningg ot A2
|'I_F§:]- Gain EI Exo-l
1.0x ~ 32.0x CIX|E Gain gt 4™

BlackLevelSelector  DigitalAll 2E CXIE Mol Black Level #k
=g
BlackLevel 8 bit: 0~ 15.93 Black Level 7t A3
10 bit: 0 ~ 63.75
12 bit: 0 ~ 255.00

E 9-16 Gaind} Black Level 221 XML If2t0|E
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9.10 Defective Pixel Correction
CMOS AAMo= 2o dM4™o=2 BHESHX| 2ot= Defect PixelO| =X = USLICH O|=
=9 JHo| FES EoE2B2 EHO0| gLt ZF ZH2t0f AR = CMOS A2l Defect
Pixel §E= =t HHAOAM Zioato| LHELICEH AMHEXZE Defect Pixel MEE FIHote =
42, MEZ2 Defect PixelQ| XE Zt2 Zt02t0] YLsHOF LT AbMITH 22 Appendix AS
HASHAIL.
9.10.1 H7J diHH
Defect Pixel®| Y 4f2 &2 29 &0 8™st /5 A g2 7|Ho 2 ALt LT
3|21 R1| R2 | R3
Current Pixel
a2 9-8 2™ Defect Pixel?| X
? Jglat 20| gfE E-ioF & Defect Pixel®! Current PixelO| QUZ [Mff, O] Tol 7 2
T2 50| Defect Pixel 21 X| OFLIX[Of 2t Of2f EHR} Z0| o & LICE
Ol™ Defect Pixel Current Pixel2| &7t
=) (L1 +R1)/2
L1 R1
R1 L1
L1, R1 (L2 +R2) / 2
L1, R1,R2 L2
L2, L1, R1 R2
L2, L1,R1,R2 (L3+R3) /2
L2, L1, R1, R2, R3 L3
L3, L2, L1, R1,R2 R3
B 9-17 Defect Pixel 2-EE A4t
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9.11  Dark Signal Non-uniformity Correction
O|2XoZ MG OfF2 2o CIXE 7tH2tZE YMS 2S55HH Mo Z=E gid gfes
79| ‘O(zero)'O| AL} 25 ZOfOF FLICH oSFX|PH AIAM Lo Zb Z/de Hlo| B85t "7t
CHE == 7] 20| HMZ &2 SE0AM M2 =ASoHH FthEtoAM =55 24 T4
e CHE &= QUSLICH 0|48t XtO0|E DSNU(Dark Signal Non-Uniformity)2t:d b1, VC-
21MDF-M/C4601 Zt0i2t= O|2{%t DSNUE E™E £ U= 7|sS MLt
DSNU #t& XML Hfefo|H= Chgat €& Lo,
XML Parameters Value A
DSNU  DSNUDataSelector  Default DSNU CIO|HE MMSIAHL MY, £ =222 H|2Y
N Hze g9 ME
Spacel -7 DSNU HO|EHEZ XMASAHLL 22{2 HF2Y H22
FYS AR MY Yoz MH
DSNUDataGenerate - AXY Zioet A Zfol CHSH DSNU Ci|OJH A
DSNUDataSave - MMSt DSNU HIO|HE H|Z|ZM H=Z22|of M&:
DSNUDataGenerate£ A3t HO|H= 2 022
off qEZ22 JtHete] MAS Zch #A = g Hlo|
HE Arg2sta{d H|Z|2N o220 M&s|oF ghuCt,
DSNUDataload - HIZlgd o220 MEL0 Q= DSNU HIo|EHE
slgy Hz2e2 2227
DSNUDataDefault Default XI|ZfO2 AT DSNU HIO|HCS| ¥@YHE Default 4t
of MEEZ0 U= Ho|E 2 MEY
Spacel -7 X7 C =2 AMEE DSNU H|O|EQ] FHg MEH
E 9-18 DSNU 2t& XML Ihzbo|E
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9111 AMEX} DSNU & gt M8 3 H&
SX7F MR AHE 2HE0 XA DSNU EF #hs Mot MESte P, of2f MXE MEL|Ct
Note:
@ e XM3l=l DSNU HIO|HE ggomm tojgtel M2 H = FtOEte] SR &7t
Y otEl O|=0f DSNU HIO|HE 43 AIL.
* DSNU OIOIHE Hd38t7| Mol FFC I%% Off2 AHSHUAIR.
XM=l DSNU B gfS 9op{d, AN AtE SHEDF SLSHH ROIE HEESHUAIL.
ZtHzt =S @ALE =0 Z2[JfE B, Yd St 22 A OfF2 SHEA A
2 253 == gLt
ZtH2IE Free-Run REZ M A4 255 AlRfgLCL
DSNU Data Generate &S A0 oIxf 702t A7 4tojl (2 DSNU HIO0|HE
Mgkl Ct
Mok DSNU 2 gt2 2datr|d, 7th2te] 3ghd oZ22|of MAEE ULt
MAMSHDSNU B S Ztoietel Flash(Hl?lt“o*) H22(0f XNZEst2AH
DSNU Data Selector Lt2tO|EE AFESHH XY FHE X|Het Chx DSNU Data Save
Y2 HALCH O] 4% offT HZ2(0f NE= DSNU 42 EoiA4A L
ddot DSNU 28 ats FAISH Flash H22[0f = 7[E ¢S 22128 DSNU Data
Selector LIZt0|HE AE3I0 E2{2 DSNU L0l 7t ME = JAE X|-Het O+ DSNU
Data Load HEHZ AalgL|Ct,
Rev.1.3 Page 70 of 99 D-24-742



VIEWOrkKs VC-21MDF AtEXt Of 74
9.12 Photo Response Non-uniformity Correction
O|2XOoZ Bf2 SHFENA 2tQl A7 ZiH2t2 ZUSHA Bf2 a2 G2 2 S551H A9
Z2E "HH g2 Hel Xt Grey #O|AHLE 25 ZOtof grL|Ct, SHA|TH MA LY ZF g/dlol %2
ds X0, "= % xYo| Bzt S22 Qg FHHZIoAM EHE = o =2 oE =+
QUESLICE. o|2{gt X}0]E PRNU(Photo Response Non-uniformity)2t: sk, VC-21MDF-M/C4601
7to2t= O3t PRNUE EFY == U= 712 HMSFLILH
PRNU #t& XML If2t0|e= Chgdr 250
XML Parameters Value A
PRNU  PRNUDataSelector Default PRNU HIO|HE ddstAL ME, == 222 H%
2y Hze g9 MH
Spacel -7  PRNU HIO|HE XNESHHLE 222 HZUY 0=z
FYS AEX MY Yoz MY
PRNUDataGenerate - Six Ztoi2l A8 2ol CHSH PRNU Gi|OJE 444
PRNUDataSave - MMSH PRNU CIOIHE H|IZHAY o220 M.
PRNUDataGenerateZ 8ot HO|H= 224 02
2|0 MZEEZZ| 2o ZtHzte] Mg Zch A =
SIS CIOIEE AtEsta{d H|32d H=a|of & s
Of gtL|Ct,
PRNUDataload - HI2[2d o220 MAELZO Q= PRNU HIO|HE
SN HEE 2 E827
PRNUDataDefault Default X122 AFEE PRNU HIO|HS| EYE H|glEy
Hz2 Aoz ME
Spacel -7  Z7|ZHO =2 AFEE PRNU HIO|HQ S MEY
E 9-19 PRNU 23 XML mj2to| g
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9.12.1 AKX PRNU EH Zf MM 9 HZ

ALEXZE AH ARE 2HE0 S PRNU BEF ¢ie ddotl MYote B, ot EXE IS

—

@ Note:
Z|M3t=El PRNU HIO|HE M5tz ™
° DSNU 23 Zt2 TX MM CHS PRNU 23 S ddstdAR.
PRNU CIOIE|E MMsl7| MO FFC 7|52 Off2 A™SIMUAIR.
wdoh AN FM HE FM(grey reference image)g 2EOHOF orLICH Z YTt
TS Y £+ JAs DEHQ HRUS AMETHHAIQ. YUHHQ
UL LI

Default ol M&E= P
FHo| ZiHet 952 EWELICH O

1. AHEAR 20| ®= PRNU 28 s ddotE, dA AL 2tEar S ROIE 278
SHUAIR. odol J& 2tE8S #=017] 01242 EF Default PRNU 28 S A&dhs
A0| EgLCt.

2. HMZE XK 2 JEOM o2 R0l backlight)ys &= AlOF W0 =& LIt

A AL 2tE0l S FtHErE 2F ettt ol S4el CXE == 20|
150 - 200(Gain: 1.00 at 8 bit) AfO[2
S, 7IH2tE Free-Run REZ 2SI o =52 AlRHC

= .
4. PRNU Data Generate @d5 o0l AAX 7i02f 48 20| THE PRNU H|O[HE

ddst PRNU 28 g2 gty d, 2o 2l2td o220 MEE L
0. ‘448t PRNU B i= 7t02te| Flash(BIRIEd) HZ22lo XME3t2{® PRNU Data
Selector TI2I0JHE A3 MEe F9S X[Fet LS PRNU Data Save &S

o
HASLCH Ol % Y HZ2lof M PRNU g¢t2 FOoi2A EUCt,

mo rjo

Mot PRNU EH 42 FA[SHD Flash OZ22[0] e 7|E 442 22{22{® PRNU Data
Selector LI2I0|EE A23I0] £2{2 PRNU HIO|H 7} MEE FHE XMt CH2 PRNU
A

Data Load Fd2 AdgL|Ct.
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9.13 Flat Field Correction

Flat Field Correction2 ZF1 Z2 2F =td0| osf F&o| H{Z0l 12X %2 If O|F

BHSIY HMHMO=Z HiZA 4i0] Yot a2 L= ot 7|sYLCt Flat Field E8 7|82

ZtetotstH oteffel Alnp 0| LiEfd = USLICE,

ICc = IR / IF

IC: BEE JAO HY gt

IR: 22 a0 gle gt

IF: Flat Field OIOIEHS &I Bt

A AFE ZANA CHS A0 M2tM Flat Field 278 GI0|HE Mot = ZH 2o H|3Ehy

H22[0f &ZEeiL|Cf,

/. Flat Field Data Generate L}2}0|EE AlSlTHL|CE
Flat Field Data Generate Li2t0/HE Aot = oF &O| FA4Z = 55tH A E Flat
Field 28 HIO|HE 44 grL|Ct,

2. Flat Field Data Selector LI2I0|HE AtESI0 MMt Flat Field 28 HIO|HE M&e
fIXIE MEHBIL|CE,

3. Flat Field Data Save Lf2t0|HE M50 MMt Flat Field HIO|HE H|S[ZHAM o220
MZEASILICEH =AF Flat Field HI0|H= 230 AF2E O, =29 9-104dt Z0| Bilinear
InterpolationS 2 L= = MEEL|CE,

MAMBE Flat Field 28 OIO|HE FA[St O™ Flat Field 2& O|0|HE AHES2{H, Flat
Field Data Save Lt2}0|EE AMalSH7| MO Flat Field Data Load Lf2t0/E{E A3HetL|C},
4. Wlas Hig|¢Correction ot2t0|HE On2 2 AHSHH Flat Field HIO|HE 70| 2H0]
1O g .
fi Caution!
® Flat Field HIO0|HE AM3t7] MO Defective Pixel Correction 7|58 HX MHsI=
20| E&LCH
* Flat Field Data Generate L}2tO0|HE Ml MO CHSO 20| FtH2tE ATl 0f
2Lt
OffsetX, Y: 0
Width, Height: Z[CHgf
o St Zo| AME ZEY £ /JUEZE Acquisition Start HHEZ AMst T FIHZIE free-
runS 2 EEotALE, E2[A MZE 72t SS6i0F 2L C.
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r Flat Field Calibration- - - - - - - - - - - - - - - - - - - - - - - - - = - = - - — —. n
[ [
[ [
[ [
' Scale Down = Memory !
[ [
[ [
[ [
- Flat Fielding- - - - - - - - - - - - - = - = = - - - - - -~ - — . 2
Memory > Bilinear Interpolated Magnification IM
<IF>or AT

Y
>
X

<IR> IF <IC>

o

copied . .
copied copied

N

copied

copied ',/' Boundary

T ., Magnified Image

4

Eblock of pixels s
\i v

I > [y

block of pixels

O+—F1—o ° scaled down data
copied

0

Magnified Image
Boundary

J& 9-10 Bilinear Interpolated Magnification
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Flat Field Correction #t# XML Lf2t0|H& CHES1F &L O
XML Parameters Value A
FlatFieldControl  FlatFieldCorrection Off Flat Field Correction 7|& Sl
Oon Flat Field Correction 7| A3H
FlatFieldDataSelector Space0 ~ Flat Field HIO|HE MdstALL H&, £=
Spacel5 =22 YIS M

FlatFieldDataGenerate -
FlatFieldDataSave -

FlatFieldDataLoad -

FlatFieldDataDefault Spacel ~
Spacel5s

Space0~Spacel5: ArEA MY Y

Flat Field Cl|O[Ef &4

MMSE Flat Field 24 HIO|HE H|F|gd
M=o N&:

FlatFieldDataGenerate 2 A Ast |0l
= 9|2y ozelof MEEZZ| 2o
toztel MYUS ZCt A = siY HolHE
CHAl AtESte T H|3[2M Ojz22(of
MNEsioF g LCt,

HIZIEN ozZ2(of MEZ0 s

Flat Field CIOIHE 224 HZel2
=2HL7

X779 2 AT Flat Field HO0JE{Q]
olol2 MEH

o 12 — 1

Space0~Spacel5: ArEA MY Y

H 9-20 Flat Field Correction 2t2 XML If2}0|
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9.13.1 Flat Field Data Selector
UAOIA MHBE Bt Z0| MM Flat Field 28 HIO|EHE= ZtHEIe] A HZ2|0f HELH
L, O HiolHs ZtHzte] MRS ZCh AW &=dELCch Zthetel H 32 2o d 20=
Mot Flat Field 28 HO|HE AHESte{® Zt0i2te| H2|2d Z22|0f M&sHoF gLt VC-
21MDF-M/C4601 ZtM|2t= Flat Field 2& HIOIHE XAESIAHL 22{2 = U= 16712 HIS|EY
HE2| 99 X3S L L} Flat Field Data Selector LtZt0|E{E AIE3I0] Ksle FHS MEHS
= JUSLL
Non-volatile Memory Volatile Memory
(Flash) (RAM)
N N
D
—————————
G ———
—————————
G ——
———————————
G ———
—————————— -
2 9-11  Flat Field Data Selector
Flat Field G|O|E XZ&ts}7|
Xl Zdst=El Flat Field OIOIE{E ZtH2F Flash MZz2lel XEE o XNEsteiH, LS
HAE MEYAL.
/. Flat Field Data Selector Lt2t0|EHE AFESIH oIXi =M3tE Flat Field CIOHE MEE
g2 XEgH o
2. Flat Field Data Save Lt2t0|HE M5 =d2tE Flat Field 28 HIO|HE X[™e &Y
Off XZ&gfL|ct.
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Flat Field 27 H|O[H =3{27]

Flat Field 27 CIO|HE 7toetel H2lEd ml22|of Mot 4% 7to2te] &4 Flat Field B

ol d9cz =22 = USULCH

/. Flat Field Data Selector Lt2t0|E{E ARESHO] 70 2te| & Flat Field 278 HIOH ¥
OS2 =2 Flat Field 278 OO[H7t MFE FIS X|FefL |t

2. Flat Field Data Load Lt2t0|E & &S0 MENGH Flat Field £ H|O|EHE & Flat Field
23 OO0l FYc2 Z2{SL|ch

9.14 Timestamp

VC-21MDF-M/C4601 7tH2t= EtJAARKE J]5S K& 2Lt

Timestamp & XML It2t0/H = Cr3at 25 L

=

XML Parameters £

DeviceControl  Timestamp AHESHE Ko SR EfYARI IS HA
Timestamplncrement EfQUARIIOl SIIKE HA|
TimestampReset EfQUARITE 002 HHtD ME F5F A%
TimestampResetValue EfUARITE 002 2|Ag Efo|YE X2 X|F
TimestampLatch OIXf EtQUARIT XS OFAI7|7]
TimestampLatchValue EfAARNIT X5 2[MSH7| MOl =X| HA|

E 921 Timestamp 23 XML Ii2t0|E
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9.15 Event Control

VC-21MDF-M/C4601 ZtH2t= O|HIE &3 J|s& MaeLCh O-E

7thets 58 4¥0| 2dAS

H& Lo

VC-21MDF-M/C4601 7tH2t= Cf2 &20| ddds I, OMEES MY5tn MSeL|Ct
* TestEventGenerate Lf20[E{E AWM S If(Test)
Event Control ## XML Itet0|H= Ctsah 25U o
XML Parameters Value A4
EventControl  EventSelector Test TestEventGenerate Lt2t0[HE MHAMS Of Mot

EventNotification On

TestControl TestPendingAck

TestEventGenerate -

= M
OHMIES HS

MEHSE O|HIE A3 On
MEHSH O|HIE U3 Off
HAESHD Q= 7|
0 =T N ol = e~ s
Test O|HEE MY

H 9-22 Event Control &2 XML It2}0|E
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9.16 Digital I/0 Control
tozte] HEZE /=9 tHAtes OiYet ZEE ARBY = JUASHL
Digital I/O Control #t& XML If2t0|H &= CtSOF Z&L
XML Parameters Value A3
DigitallOControl  LineSelector  Line0 Ziojztel ©@ 4y 2 HEE /=% 128
CiXp & 19 Eg oz MEfstn At o5
=01 CHel 4F
Linel ~ Lineé Ziofete] M 2 S HEE /¥ 120
CHXL &5 4,7,8,9,10, 11 Hoj| CHslf 22t d4H
LineMode Input LineOE MEHDH B2 LIEHLtE &=
Output Linel ~ Line6E MEHDH B2 LIEILHE &=
Linelnverter  FALSE Line 29 Az BHEEX] &S
TRUE Line £8 Mz g
LineSource  Off Line 8 |
FrameActive ob =229l readout TS HAZ =Y
LineActive SIXf Line AlZtE HAZR &9
ExposureActive BIXf == AlZtE HAZ =
UserOutput0 UserOutputValue 73 Ztof 2 A =9
TimerOActive ALEXE B Timer 28 AMSE AR £9
CountOActive  AFEXF H7H counter 28 Az E HAZ2 =9
UserOutput  UserOutputO UserOutputValue A7 Ztof Qs HA =&
Selector
UserOutput  FALSE BitS Lowz &Y
Value TRUE BitZ HighZ AH
Debounce 0~ 1,000,000 00| ZMZAE CHRI2 Debounce AlZE HH
Time (Default: 0.5 us)
H 9-23 Digital I/O Control &2 XML It2}0| g
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Line SourceZE UserOutputOL 2 MAESIH AIAF MH ZtS =3 Mo =2 AT 5= QUSL|CH

mjo

User Output Value User Output Value
set to True set to False

User Output Value

J& 9-12  User Output

7t 2t= Exposure Active &5 A2 E MISELICE Exposure Active A== Chtg 81 20|
E A0l AEEEH MESD F A0 BEEW SHAELCE O AMzes EAL

= <
20| #ZUA 4P RBBLIC
O

EQ|AHZ MY =k 1, EF| FtH2t E= Y 40 2l
YEtH o2 Fthets & HE2 HS= S S20[H ¢t ELICH Exposure Active d=E
HESHY ==0| N I =X, Zto2t7F oK & 0|H o T[=X| 2olg = JUSL|CE

Exposure
Frame N

Exposure
Frame N+1

Exposure Active
Signal

18l 9-13 Exposure Active Signal
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9.17 Debounce
VC-21MDF-M/C4601 ZtH2t2] Debounce 7|62 AtEstH Fast 8 Mot Fost E
M2 E 250 fast 43 M= 0 ZiH2te S8 = ASLICH Debounce Times A SHY
Fa%t U4y Mz 2 Hobst 28 M3 ol XA High £ Low FX| AlZtS K-8 = USLICE
oy, F=ot &8 M=7t 72t S2= AEI HE8E A AtO|0= Debounce TimeZtZ2)
XA A|Zto| =hatL|Ct
Debounce Timeg HAHESIH Chg 8 0] 28 #ELC &2 High A Low dM=s B0l
M2 HESH FA[ELICE
Arrived Input Signals I-I I I I I—I I I-I
J I ] I
Debounce Time I
Applied Valid Signals .
Delay Delay
12 9-14 Debounce
Debounce Time 2t XML Lj2t0|H& CHS O 25 L T
XML Parameter Value a4y
DigitallOControl ~ Debounce ~ 0-1,000,000 pys  OFO|AZMZE EHR|E Debounce Al7H 23H
Time (Default: 0 ps)
H 9-24 Debounce Time 22 XML It2t0|E
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9.18 Counter Control

VC-21MDF-M/C4601 ZIH 2t H&st= Counter 7|58 EsHAM 7tH 2] EXN OHIE 45

d 5 AL 0 =20, 2AF0AM FiH2to saE E2IA = & =g 5+ As Ut

Counter Control 2t XML L}2t0|H = CHSot Z& LT

XML Parameters Value 23
CounterAnd CounterSelector Counter0 AEg Counterg MH
TimerControl  CounterEventSource Off Countergs HZ2| &t7]
FrameActive FrameActive 139 ==Xt A|7|
LineActive Line Active 2S5 9| ==Xt A|7|
Exposure Exposure Active 2Z 2| =Xt A7
Active
LinkTrigger0 LinkTrigger0 21 &2 =Xt A|7|
Line0 Qe E2[A Mzol =X f*1|7|
CounterEventActivation  RisingEdge MEISE Event Source 2129 A&
OIXIE M7
FalingEdge MEISE Event Source &= 9| 5HZ
OIXIE M7
CounterResetSource Off Counter Reset E2|HE dl{A|5}7|
Frame Active Frame Active S E Reset SourceZ
AHE
Exposure Exposure Active 412 E Reset
Active SourceZ At
Acquisition Acquisition Active 22 E Reset
Active SourceZ2 At2
Line0 Line0 XS E Reset SourceZ AtE
CounterResetActivation  RisingEdge MEHBE Reset Source Az O] &5
O X|O{|A] CounterE Reset
FalingEdge MEHSE Reset Source A= 9| Bt
O X||A CounterE Reset
AnyEdge MEYSH Reset Source A= 9| 45 OfX|
= 3t OfX|0A Counterg Reset
LevelHigh MEHSE Reset Source Az "0
HighO|H CounterE Reset
LevelLow MEHBE Reset Source A= 20| Low
0| Counterg& Reset
CounterReset - MENSE Counterg X736t CHA|
NES
CounterValue - MEHSE CounterQ| BX| gL BEA|
CounterValueAtReset - Counter Reset FEZ2 4AdA=2 O
CounterQ| 7t HA|
CounterDuration 1 - 4294967295 Counterg ZT=2Z Mi7tX] A O[HME

A2 MK
T= 2o

H 9-25 XML Parameters related to Counter Control #1
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XML Parameters
CounterAnd CounterStatus

TimerControl

Value

CounterTriggerActivation  Off

Frame Active

Exposure
Active
Acquisition
Active
LineO

A

Counterl| X AEH HA|

Counter Trigger Source 7|55

AHESHR| Bi2

Frame Active *ZE
Trigger Source 2 AtE
Exposure Active XSS
Trigger Source 2 ALE

Acquisition Active 23 E

Trigger Source 2 AtE

Counter?|
Counter?|

Counter?|

Line02l=E Counter?| Trigger Source

2 A8

CounterTriggerActivation  RisingEdge MERSE Counter Trigger Source 29|
25 OX[0|M Counter A%t
FalingEdge MEISE Counter Trigger Source 4139
St O|X[0| A Counter A%
AnyEdge MEHSE Counter Trigger Source 32|
FS R PN I ] 2 S PNV S
Counter A%}
LevelHigh ME4BE Counter Trigger Source &=
20| HighO|H Counter A%}
LevelLow ME4BE Counter Trigger Source &=
0| LowO|H Counter A%}
H 9-26 XML Parameters related to Counter Control #2
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9.19 Timer Control
Line SourceZ TimerOActiveE2 HESIH 7l 2t= TimerE A3 =9 Mz E UWEHY =+
[UELICH. VC-21MDF-M/C4601 Zt02t= Frame Active, Exposure Active O|HIE L= o
EZ2|H ASE TimerQ A Mz 2 AFRY 4= QUSL|CH
Timer 2t& XML Lj2j0|EH &= Ct5i 25U
XML Parameters Value A
CounterAnd  TimerSelector Timer0 HEE Timerg ME
TimerControl  TimerDuration 1 ~ 85,899,344 us  Timer Trigger Activations
Rising/Falling Edge2 MAXst 42
Timer 8 Az9| F7|& X|H
TimerDelay 0~85899,344 ys Timer 2 AT E E17| HO
Hgg XA AlZE X)E
TimerReset - TimerE 27|25t CRA| A}
TimerValue - MEHSE TimerQ| XY gt BEA
TimerStatus Timerldle TimerZt CH7| AEfRS HA|
TimerTriggerWait  Timer?t E2|AH AZE 7|ci2|n Qe
MEfLS HA|
TimerActive TimerZl 24 HEfQS HA|
TimerTriggerSource Off Timer £ A% f{|
ExposureActive X E A|ZEE Timer &3 A= 9|
AN AMSE AR
FrameActive of O] readout TZtE Timer
= MTO AA MTZ AL
Line 0 QR EZAH AMSE Timer Y A9
AN AMSE AR
CounterOStart MM & Counter0E Tmer =
SOl AA AT Z AR
TimerTriggerActivation  RisingEdge MEISE E2|A Mzl &5 OX|E
Timer 28 4z E2|HE &St s
x|7(-|
FallingEdge MEot Ez2[A MOl std X2
Timer £2 A% E2|HZ2 XESLE
INES!
AnyEdge MEisE Eg|A Mzo| A5 9 Btz
X[ Timer £ 413 E2|AZ
ASStEE X|E
LevelHigh MEiot Eg2|H M=Z7F High 77+ of
Timer 8 Mz7l 2525 X|H
LevelLow MEISH E2[H M2t Low 7+
Timer 8 Mz7l 255 X|H
H 9-27 Timer Control 22 XML It2t0|E
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O|lE =01, Timer Trigger SourceE Exposure ActiveZ2 AASI1, Timer Trigger Activations
Level High2 &%t Z20|= LSt 20| Timer?t 2rasghL|CY,
/. Timer Trigger Source Lf2t0/EHZ AH™ot AA MT I SFEH Timere &=
INESg= s n
2. Timer Delay Lf2t0/E 2 AH™ot X|AH A|ZHO| A|&tE = 2HEEIL|CH
S KA AlZHO] Rt2EH AN MSO| High F2t2HE Timer A3 7F ASgrLICH,

Exposure

Timer
Delay

Timer Signal

Timer Trigger Source event occurs
* Timer Trigger Activation is set to Level High.

& 9-15 Timer Signall

9.20 Cooling Control

FtHietel =@l H(fan)0l YHEO Es YsYUCLH e s FE 48 = UL

= 280 m2tA Ho| St E 48y +5 UAFLIh

Cooling Control #t& XML If2t0|H & CHSdb & LCh
XML Parameters Value A
CoolingControl  TargetTemperature  -10°C ~80°C 0| &=0M HFot 2= HC} FOFX|H HO|
Hsoz AE
FanOperationMode  Off o 2E oA
on o EE 4y

Temperature TargetTemperature THEt0[E{ 0 A5
2= 0|40 ZEH ™ AE

FanSpeed - SX| ™ RPM =0l

H 9-28 XML Parameters related to Cooling Control
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9.21 Temperature Monitor

7tHi2tol =

L7 228 ZUESH| flet HA Hol WHEO ANAM dAlZtez 28 =oid

2 O|ﬁ|_||:|—.

T Mg

7t 2t L= 2

DeviceControl

XML Parameters Value 49
DeviceTemperatureSelector Mainboard 2% H3 fX|E 0¢ EEE2 47
DeviceTemperature = HM CHRIZE 22 HA

H 9-29 Device Temperature 22 XML If2H0|H

@

22X JtsdX|(Partial Shutdown) 7|&

OrY MOl 288 ol 7tz MM T 2E & +55°C 0|2 FHH2L LR &= +65C
oPte 2 RAISHUA|L., ™ 22 W2k =35 A = gle 2E0Mes R 2=t
=0 FtHet =% 37 4STLCH O] ME2 7tH2t W8 &7t +75°C+28 20t
42, NES Bz 28 B2 32 ZEE *eé'@'—l'if Ol =™ Zioi2to] FHOl=
&Y =+ oL, Fo &50| ZX| ¢fn Ziozt e A EHE 7|FEQ 70% BE=2
Zagh o

£2 38 ZEOM E7sta{H, FtHete] MAES 1O o2t 7|7 23] A2 = CHA|
SEAIZ|H LT

9.22 Status LED

Ztojet = o= Zto2te] Hs MEfE YefF=7| fIot LEDZF U}ELIC.
LEDS| Ef2t 10| siHst= 72t dEf= Chat &5 L Ch.
Status LED 49
Steady Red 7ot =7|2k ot &
Slow Flashing Red CXP Link ¢4 ¢F =
Fast Flashing Red it HE 2= X2 Qlot 22X JtsHX| AE
Fast Flashing Orange CXP Link =2l &
Steady Green CXP Link HZA=
Fast Flashing Green g Holy M& ¢

H 9-30 Status LED
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923 HAE IjH

Ftoietel ddHe &S OFES =S| fd dd dMEREH s I HolH o
LHFOM gdet HAE iEHS =958 488 + UAFLILh HAE 82

Rlomi, 212t 7tz Wyo= ol Cr2 ojo|x|

25 U 77t

—~~

Grey Horizontal Ramp), CHZ W2 gfo| CtZ
O|0|X|(Grey Diagonal Ramp), 2} &= gho| Ct21n Z2/0[= O|0|X|(Grey Diagonal Ramp

Moving), 2|11 MMO|M Z=dtes 72 Y22 gto| CHE 0|0 X|(Sensor Specific) & LICt.

=
XML Parameter Value A
ImageFormatControl  TestPattern  Off HAE o{E 7|5 S|
GreyHorizontalRamp Grey Horizontal Ramp2 &4
GreyDiagonalRamp Grey Diagonal Rampz &4
GreyDiagonalRampMoving  Grey Diagonal Ramp Moving
CENCE
SensorSpecific MMM HMSSHs HAE DIiH
oz 4y

H 9-31 Test Pattern 2t& XML I}2}0|E

38 9-16 Grey Horizontal Ramp
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J8 9-17 Grey Diagonal Ramp

K

18 9-18 Grey Diagonal Ramp Moving

8l 9-19 Sensor Specific

VC-21MDF AMX} Of 7 &

Caution!
A ZtH2te] st =0f M2t EHE= HAE THEHO Y
A Ol A |.

Of EetX 22 dd0| teA 2
T ASLIE
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9.24 Reverse X

AtO

N
0

g 20 Y == 7IEez g9 #*E F¥s 7IsgULf. 0] 7[S52 Test Image
HEZS Melgt Zioatel 2E As ZEOM A

XML Parameter

ImageFormatControl ReverseX  FALSE Reverse X 7|& S|

TRUE M| X2 E AT

H 9-32 Reverse X && mzto|g

Pitch ¢

12 9-21 Reverse X=l FA
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9.25 Device Link Throughput Limit
EX= Ftolztol M AL8XH HHEHEZE HOIHE

&2 I A8 Ztset 2 =3
X

Device Link Throughput Limit & XML If2t0|E = Ch&dh &L o

XML Parameter =
of x|t} Y= Ko (bps)

DeviceControl  DevicelinkThroughputlimit A8 7tst

H 9-33 Device Link Throughput Limit 221 XML It2}0|Ef

Caution!
A XHo| gM EXES Ador{M Device Link Throughput Limit I2t0|EE %X|CiZte=2
YA, OFX| HoH FJ& FHO| NotE = JUELICH VC-21MDF-M/C46012| 4%,

F|CHZEE 1200009 L|C}.

PV N=]

9.26 Device User ID

[ =S

7t 2tol AFEXF el §EE 32 bytetA] YHE 5 ASLIC

Device User ID &3 XML L}2t0|E = CHSop Z& L0}

XML Parameter A

DeviceControl  DeviceUserlD AFEXE ol HE (32 byte)

¥ 9-34 Device User ID &3 XML It2}0|E

9.27 Device Reset
ZtHEtE E2|Ho R 2|Msty MS ZiCH AL|Ct.

Device Reset =21 XML Lt2}0|EH+= CtSot Z5L T,

73

XML Parameter
DeviceControl  DeviceReset =2 2[4 =

¥ 9-35 Device Reset 22 XML I}t0|E
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9.28 Field Upgrade

7toet= ZEOIM ZI02HE 26HSHA| %0 Camera Link QIHEO|AE S HAOIR FPGA

=
2HS YA0|EStE 7[sS MSULE AMet BE /2 Appendix AS HESHIAIL.

EI:I

9.29 User Set Control

AEAtE ZHo2E 283 Fto2r LRl SeiAl S0l MYSAL LAl 2818 & As L.
L

EC
=Ml MY Yt M 7Hel Load S92 XY

User Set Control #t& XML m2}0|H &= Cr23F 245 L L.

Edg
XML Parameters Value A
UserSetControl ~ UserSetSelector  Default 7toil2t 48 E Factory Default Settings2 14
UserSet1 7ozt ™S UserSet1 2 AMEH
UserSet2 7ozt ™S UserSet2z AMEH
UserSetLoad - User Set SelectorO|A{ MEist AFEXL 482
ZtH 20 Load
UserSetSave - User Set Selector0i| A MEfSE FA0| HAX{Q| 702t

H4E2 M
th, Default Y2 Factory Default Settings
HYOZ Load 7ts
UserSetDefault  Default ZtH 2t 2|4 Al Factory Default Settings H&
UserSet1 Ztoet 2|4 Al UserSet1 M&
UserSet?2 Ztoet 2|4 Al UserSet2 M&

H 9-36 UserSet Confrol & XML Iizto|H
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9.30

Default S0 M Zio2t 28 g2 7io2tel A S92z =2 s UXNY 28 Us
Y = SUSHCH FtHztel FREES Zo AL FHHEE 2[ASEH  FimEie] A Y

[T
oz

[

=3

=
oA Aot a2 RIOTLICE &Y 9o X 29 s 2 20 ALESHEE
=X
=

Volatile Memory Non-volatile Memory
(RAM) (Flash)

User 1 Setting

User 2 Setting

User Set Default

Icf 1/2

‘ sct 1/2

~—

Work Space sci 0/1/2

Icf 0

2l 9-22  User Set Control

Sequencer Control

VC-21MDF-M/C4601 ZtH2to|Al XS 3h= Sequencer Control& E3dl ‘Sequencer Set’'2tl dte=

M2 CHE mOeioly 49 s g5 3¢ =250 Hey + UASLIh

StLEC| Sequencer SetE A&t LCHE LCHE Sequencer SetE XE8fL|CH,

10
2 5ots ¢ Hole Y =S U0 WEA 3Y + USLIH oS =Y, H(sho)E=2

M

3 =

Exposure Times Ct22 HEdj0f SHCHH Sequencer SetsS ARSI A0 MY 0™

o2t 2 -0 ®F=0 Xts2z2 A2 S MOt Exposure Time2 HAg L L

ot Sequencer SetE 7t0f2to| H|R|Hd HZ2|of MEE

= USLCH D2 ZH2tE ZCh HAALE 2|38t 20| User Set Default &7 440l A
(@]

Sequencer SetE AME™ £ QUSLICH Z} Sequencer Set= 05 H 77HX|Q Aol RS2 Zfolgt

AL
e

ald

User Set Control 7|s

/o
Rl
ol
Of
2
nx
ox

[, HCOH 87He|l CHE Sequencer Setg A& = QUFLICH  VC-21MDF-M/C4601

7tH 2t A= Flat Field 278 HIO|E{8t Sequencer Setdf| Mg = JAS LTt

Rev.1.3

Page 92 of 99 D-24-742



VIBWOrks

VC-21MDF A2t O

Sequencer Control &g XML mt2t0|E &= Chgat 25Ut

XML Parameters

Sequencer SequencerMode
Control

Sequencer
ConfigurationMode

Sequencer
FeatureSelector

Sequencer
FeatureEnable

SequencerSetSelector
SequencerSetSave

SequencerSetLoad

SequencerSetActive
SequencerSetStart

SequencerPathSelector

SequencerSetNext

Sequencer
TriggerSource

SequencerTrigger
Activation

Value

Off

On

Off

On
FlatFieldData
Default
GainDigitalAll

ExposureTime

False

True

Off
ExposureActive

FrameActive

FalingEdge

e

Sequencer 7|5 117|
Sequencer 7|s SXtEE 77|
SequencerE THSHA| YUS
Sequencer +As0F & [f 77|
FlatFieldDataDefaultf| A A8 st 0|
XM= Flot Field HIOIE 7|55 &St
Sequencer Set0f X&

DigitalAll2] Gain0i| Hd3t ¢t= eIt
Sequencer Setd] Mg

ExposureTimeOf A&t gf2 MEiSH
Sequencer Setd] Mg
SequencerFeatureSelectorOi| A MEHSH
7|2 Hgdastl, 2E Sequencer
SetOl| M SHH|
SequencerFeatureSelectorOi| A AMEfSH
72 &43tstn, 2 E Sequencer Set
of 8&

T4 Aol Sequencer Sets MEY
Sixf Ztofztel MEeS
SequencerSetSelectorOf| Al M
Sequencer Set0f X%t
SequencerSetSelectorOf| A A EHSEH
Sequencer SetE ZESH HX|9|
Zioi2to] A&

SIXf A= £9l Sequencer Set2| Bz}
HAIE (0-7)

M Rk o2 ZE&E Sequencer Set
of iz E o|0|5tALL, 1 Set2 &7
SN FH/ES &2 Sequencer Setl|
J2E ME, O7|A MEist Z20| ot}
ChS o A== Sequencer SetO] Hat
XM, o] =9 Hz(0-1) Z F=
(Path)Q| AlEHS ZE o|O],
SequencerPathSelectordi|A{ X| & st
dZ(Path 0, Path 1)¥ A<, X9
Sequencer Set CHS 22 0=
Sequencer Set2 AdEX| X4
Sequencer Triggers A235HX| &2

i

S
[

42

ExposureActive 22 E Sequencer
Trigger2 Atg

FrameActive 412 & Sequencer
Trigger2 Atg

Sequencer Trigger2 ArEst= =9
Falling EdgeOl A =Xt

H 9-37 XML Parameters related to Sequencer Control
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Use Case — 4712 M= C}E Flat Field 278 H|O|H, Gain % Exposure Time 278 4f Set

£ Sequencer SetZ X &

oS

50, LCD THE S AHASHZ] {8l White, Green, Red X Blue o] %|H3tEl 4742 Flat

Field 24 O|OIE, Gain % Exposure Time &7d gt MEZE LSt 20| MZ CHE Sequencer

Set=2 st _/[\_ OI¢|_||:|.'

10 =2 AN H

SequencerMode LfZIO/EHE Off2 A™THL
SequencerFeatureSelector TI2I0|E{E AF23}0] Sequencer Setd] X2Y 7|52
=
=

A|ZSE2] H0of Sequencer Set0] M8& 7|s

Ct.

MEYREL|CH SequencerConfigurationMode
= 2dsf{of gLt
SequencerFeatureSelector Lft2t0|E{E FlatFieldDataSelector2 ME{SEL,
SequencerFeatureEnable Lf2t0[HE TrueZ ™ gfL|Ct.
SequencerFeatureSelector Lt2t0|E{E GainDigitalAllI2 MEISHT,
SequencerFeatureEnable Lf2t0[HE TrueZ ™ gfL|Ct.
SequencerFeatureSelector Lt2t0|E{E ExposureTime2 2 MEHSH,

SequencerFeatureEnable Lf2t0[HE True2 ™ gL|Ct

SequencerConfigurationMode Lf2t0|E{E Onl 2 A TtL|Ct,

Sequencer Set 08 Chs =AMUZ AEgL|C}

» SequencerSetSelector It2t0|E: 0O

* FlatFieldControl B3 2| FlatFieldDataSelector Lt2t0|E: Space0
» AnalogControl HZ0| U= DigitalALL2| Gain It2f0|E: 1

o AcquisitionControl 32| ExposureTime Lt2t0|E: 10000

* SequencerSetNext Lt2t0[E: 1

» SequencerPathSelector L2F0|E: O

» SequencerTriggerSource Lt2t0|E{: FrameActive

» SequencerTriggerActivation Lt2t0|E: FallingEdge

» SequencerPathSelector Lf2F0|E: 1

o SequencerTriggerSource Lt2tOlEf: Off

Rev.1.3
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5 CI20t 22 MEE AF2BHA, 4 CHAQ| MXICHE Sequencer Set 1, 2, 3= MAAStL|Ct,

=AM oY metolH Sequencer Set 1 Sequencer Set 2 Sequencer Set 3
1 SequencerSetSelector 1 2 3

2 FlatFieldDataSelector Spacel Space?2 Spaceld

3 DigitalALL, Gain 2 3 4

4 ExposureTime 20000 30000 40000

5 SequencerSetNext 2 3 0

6 SequencerPathSelector 0 0 0

7 SequencerTriggerSource FrameActive FrameActive FrameActive
8 SequencerTriggerActivation  FallingEdge FalingEdge FallingEdge
9 PathSelector 1 1 1

10 SequencerTriggerSource Off Off Off

6. SequencerConfigurationMode Lt2tO|HE Off2 At ChS SequencerMode Lf2tOHE

One 2 MHTL|Ct,

Camerain

IDLE mode

SequencerMode = On SequencerMode = Off

Use Case - Sequencer

[Path 0] FrameActive ( )
Sequencer Set 0 Sequencer Set 1
Flat Field Data = Space0 Flat Field Data = Space1
Gain Digital All = 1 Gain DlgltaI'AII =2
Exposure Time = 10000 /s [Path 1] Off Exposure Time = 20000 /s
[Path 1] Off SequencerPathSelector = 0 Sequencer Reset quuenceTrl_’a:tr;Sele(it?r = 2 ;
Sequencer SequencerTriggrtSource = FrameActive equencerrigg: Zum— rameActive
SequencerSetNext =1 SequencerSetNext=2 _
Reset S TriggerActivation =F

SequencerTriggerActivation = FallingEdge

SequencerPathSelector = 1

SequencerTriggrtSource = Off
. J

SequencerPathSelector = 1
SequencerTriggrtSource = Off

Sequencer [Path 1]Off [Path 0] FrameActive
Reset Sequencer Reset
( ' { )
Sequencer Set 3 Sequencer Set 2
Flat Field Data = Space3 Flat Field Data = Space2
Gain Digital All =4 - Gain Digital All =3
Exposure Time = 40000 /s [Path 0] FrameActive Exposure Time = 30000 s
SequencerPathSelector = 0 SequencerPathSelector = 0
TriggrtSource = FrameActi SequencerTriggrtSource = FrameActive
SequencerSetNext = 0 SequencerSetNext = 3
TriggerActivation = Falli TriggerActivation = Falli
SequencerPathSelector =1 SequencerPathSelector = 1
SequencerTriggrtSource = Off SequencerTriggrtSource = Off
7 . v

12 9-23 Sequencer Diagram (Use Case)

(: ) Note:
Mt Sequencer SetE XN&BIZHM User Set Control 7|52 ARESI Zih2to
HIZEA o220 MESHIAIL. XEMBE &2 9.29 User Set Controlg HESHIAIL.
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=
e
o
o
0z
ot
Bkl
mjo
_O'_|'
s
=]
L)
_>':

Q_I-
mjo
oz
o
o
-

A7 BEELIE

°  SffHO| OIRAE HOX| %S BF

— Aol2 HZO0| MUzZ EU[A=A| YA,

r

- W@ 320 M2 O|ROX[=X| SASHAI2.

- ol® B2l Y3 REY S, E2AY AR YK HolHAIL,

— =L} GlassO| BHA7F 20 A=K 2QISHHAIL,
Q

- Hxo| £HO| T PR HOISHA|

[

© Yol oS LS L

|
=}

K

%

7t 9 A=A 2RISHA2.

— LZE(Exposure)A|Zt0

b

°  ZiO2t SOl O|Yt EAHE 8%

- HE HZO| Moz E A=Kl =l

il
>
e o

— ZHOHEtO A H7|7F LhAL BIEEHY #

° EZdIA REV Nz SHEHA Es 47

— Software E2|H Y& 2F0| MLHZ =A=X| 2ASHYAIL.
— LinkTrigger0 E2|7 ZE2| 2 CoF Z oM E2|H 20| M2 =IA=X| =HASHHAIL.
- 2f E2|H REQO| FR A 0l2 YZEO| MU= =A== SAHAIR.

il

° S0l HX| EE

— AO0l2 FZ0| MU= EA=K| =ASHAL.

— HAREO 3= CoF Yo FtH2t7t MOz HZEZH JA=X], 2F0| MU= =HA=X|
ol
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Appendix A. Defective Pixel Map Download

1. 4EOM Of2f 2=

= [y =]

Ey - il P defect data.csy - HI2Z"
E | 4Y  HOX o0 =4 DRy HEE) MYy EIY) =32H)

2y —— |: comment lﬁne,
B 0 w245 1 |3F o —-- coment line,

S g | liakiahato] ][ 2| | ;;11,3 e

Il o 5% ‘ ;;?;7
D13 - fe 699,8
S e,

1 : comment line 1713,12

2 |-- coment line 608,16

3 H X

4 2011 3

5 178 7

6 52 3

7 699 8

8 268 10

9 1112 10

10 1713 12

11 608 16

12

13 I

2. Vieworks Imaging Solution 7.X& A&t = HES 225t Ofefiet &¢2 ¥
S HAIBILICH Defect B2 MEISIT File PathOlM CHRZC S cov TjYS MEisin
MES 2P
Device Maintenance X

PKG  Defect frrC Script

Defect

Defect File Information

1. File Path EI

‘ C:'Wdefect data.csv

2. File Size
6F

1. Camera Defect:
2, Download Defect:

0% |

Camera Defect Download

poad torC
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Appendix B. Field Upgrade

in}
gjo
Ik,
_>|-'_
=2
_I'|:||_
fifl
x
N
=2
o
10
=
(@)
=
i
B
)
>
4o
>
2
—
H
o
o
IQ
LI
o
o
In
9."
>.
)
o>
I
In}

1. Vieworks Imaging Solution 7.XE& Ad¥st = HES 2510 ofeiet &2

2. PKG ©2 ME5t1, File Path & HES 280t Of& MCU, FPGA &= XML 20|
oS MEfstn HES St
Device Maintenance *

PKG Defect FFC Script

PKiG
PKG File Information

1. File Path | |

| c:MCOLOR. foga

2. File Size
[EsDEC|

1. Camera PKGG:

2. Download PKG:

Camera PKG Download

5. gadole e LRV TlE|D SHEof| He &&o] EAIELL
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