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® High Speed 4 Megapixel CMOS Image Sensor
®  Electronic Exposure Time Control (Global Shutter)
®  Qutput Pixel Format: 8 bit

® Line Output

®  Qutput Channel: CXPé x 1ch

® PoCXP (Power over CoaXPress)

® Gain/Black Level Control

® Test Pattern

®  Temperature Monitor

® Field Upgrade

®* Image Correction

® Defective Pixel Correction

®  VC-4MX-M144F Feature Bar

cir EDE
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5.2 Specification

VC-4MX-M144F Zt0i|2te| At CHS 1t Z&LCt,

Specification VC-4MX-M144F00 VC-4MX-M144F00-FAN
Active Image (H x V) 2048 x 2048
Sensor AMS CMOSIS CMV4000
Pixel Size 5.5 um x 5.5 um
Sensor Size (Optical Format) 11.26 mm x 11.26 mm (17)
Interface CoaXPress (CXP-6)
Electronic Shutter Global Shutter
Max. Frame Rate 144 fps @ 6.25 Gbps
Pixel Data Format Mono8
Exposure Time 1 us ~60s (1 ps step)
Partial Scan (Max. Speed) 19607 fps at 1 Line
Black Level Control 0~16LSB
Gain Analog Ix ~3.2x
Control Digital Tx ~4x
Trigger Synchronization Free-Run, Hardware Trigger or CXP
External Trigger 3.3V ~24.0V, 10 mA, Logical Level Input, Optically Isolated
Dynamic Range 53 dB
Lens Mount C-mount, Custom mount available upon request
Power External 10 ~24 VDC

Dissipation Typ.3.5W Typ. 4.2 W

PoCXP 24 VDC
Temperature Operating: -5°C ~ 40°C, Storage: -40°C ~ 70°C
Dimension / Weight 40 mm x 40 mm x 39 mm, 105 g 40 mm x 40 mm x 54 mm, 110 g
API SDK Vieworks Imaging Solution 7.X

H 5-1 VC-4MX-M144F At
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a2 52 VC-4MX-M144F Spectral Response
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5.5 Mechanical Specification
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gl 53 VC-4MX-M144F00 Mechanical Dimension
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kg

OH

= HAE AL8SHY Fto2tol| HMAS SSot2le 4% 28 HHAE H™SHUAR.
PoCXP(Power over CoaXPress) A|& Z2JO2HE ArEStY ZtOj2to] M=
= 4% 38 HHAE THSHYAIL.
|
a. Coax 7[0|22| otZ& &g 7i02te| Cxp AHHEHO| &£ Oh2
et CH1of HAZAg L
b. T OHHE 7t
c. U@ OfHEel E2{08 T

bas

uju

2.

o
OH

o X
=

SKE ABots S

)
rlo

PCe| CxP =21

3. PoCXP X ZYIA2HHE A8S= B
Coax 70|29 ot% &g 7tofatel CXP AHYEHO| £ CHE Z2 pCol Cxp =2t
CH10| SAZgrL(Ct.

4. ZE A0|£0| Mz HAHZ|JE=X| =olstL|c.
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6.1 M Y WO Tt FAAY
6.2 JHUH| FHY THO oLt —’F—Ql*f%*
|7

6.3  Vieworks Imaging Solution AX]

X4 Vieworks Imaging Solutiong http://vision.vieworks.comO|Al Ct22Eg = JUGL|LCE,
AIZEQI0 X = StEQIY HX|E THsHOoF grL|ct.
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7.

7.1

Camera Interface

General Description

Ztojete] SHRON= 287/l A MUt HEfHEA| LEDZt UAD ZHZtol Y|s
25 Lt
@ Status LED: el dEf 8 As ZE A
@ 6% MY g 8 HEE §/&9 At Zioet MY 2= (PoCXPE AHESHA|
RS E2), 7toetel g A =
olof Cigt MM~ XS

(3 CoaXPress 7{4lH: H

©
@
O

<VC-4MX-M144F00> <VC-4MX-M144F00-FAN>

a2 7-1  VC-4MX-M144F with DIN 1.0/2.3-type Connector
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7.2

7.2.1

CoaXPress F{4lE]
CoaXPress ZEEZ0= Xts 23 AM H7AHL
_/'\_

Zoyacizel dds gEot dxY

=

L

Z(Plug and Play)O| IZgtk[0f ZHO2t0)| A CXP
RUSLICH Zio2tet Cxp = d2iH  AtO|Q
HA2 5= 70| E(coaxial cable)g A3, AHO|E8Y X|CH 6.25Gbps2 HIO|EHE HM&d

P
SLICH PoCXP A& CXP Z2|A2iHE AEStE 89 &5 0l=S Sl 7to2to] E&

=

-

=3
=

Ob 30

52 T AFHCH

CoaXPress DIN #{4!E| (75 Q 1.0/2.3 DIN Receptacle)

12 7-2 CoaXPress DIN 1.0/2.3-type Connector

VC-4MX-M144F Zt0|2t2| CoaXPress HHE{= CoaXPress BZ S 20 H4EECO| AiE M2

L ®#2F €5 LI

Channel Max. Bit Rate per Coax Type PoCXP Compliant
CHI1 6.25 Gbps Master Connection Yes

H 7-1 CoaXPress 7{9E T M

Caution!

A 5% A0|S(EE ‘coax A O|E'0l2tn TS AME3I0] CXP = YaziHet 7tH2tE A&
o A X0 Folsiof BfL|CE FIHEIS|] CxP HYEQ} CXP =22 CHIZ &
HEZ2H AZSHR| YoM JtH2tol HAO| NZ EHEX| AL pCet 7tH2te] S410] H

MHOoZ »HE|X| ASLIC
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>
73 WY U Y UEE U/EY UX}
Mel 24 A HEE 9/F8 HXhe= Hirose 6T U (part # HR10A-7R-6PB)O[DY, & HfX|
FHE oheI 2L
a7 73 MY " A HEE @/FY G E HiXE
Pin Number  Signal Type Description
1 +12 VDC Input Camera Power +12 VDC
2 Trigger Input + Input =
3 Trigger Input - Input
4 Line Out + Output 3.3 V TTL Output
(Default: Strobe Out) Output Resistance: 47 Q
5 Line Out - Output -
6 DC Ground - Camera Power GND
=72 HE 4 oxte @ 7Y
Note:
Hirose 6 H4YEH HZEZ= HO|E (mating) AH4EE = Hirose 6 22{1
@ (part # HR10A-7P-6S) == 532 H4UEHYL|CH
o M 33 HXl= 10~24 VDC MY 0| 3A o[ MF S 7IHX= o OHEH
of AtBE FHLLICHx MZEAL ®RIEAE O”EHE NI 232, U™ 35 HAE A
BOICHH, UL 62368-101M 1835k PS2 & O[5t HA|l AHE HE).
MY U A FOARY
Caution!
A Zrotel M@ Hid 12 Hof Ztmete] ¥ MO0l MM A= AS =Helet 20 HYsS
HlgstAle. Finjat 4o 20l0] & 4 ULLIC
Zrojtel MR MY 23 HWelE xZioty MYES S=otH FtHEte] WE 327F &4E
= UASLILCL
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7.4 Trigger Input Circuit

or2f dg2 e6¥ HHYHS E2[A M= Y 9|2 LIEH

=]
ZE FHEHE Sof UWF =z=z FEEUC FHHZoM QA Thset X E2(H 2
E

fJ
)
o>
I
n
[m
E
N
0
I
R
for
rir

User side Camera side
+33V
+3.3~24V
T | 1K
oo -l % Ea Tﬁé&g }T LR ’\}\8/% »Trigger_Input
@ < L #Z\\K
o e
HR m-éPB 47
Your GND GND

&l 7-4 Trigger Input Schematic

7.5 Strobe Output Circuit
Strobe £3 dZE 3.3 vV &3 2®O| TTL Driver ICE Sl &0 Mzol A =2

7tHI2te] Exposure Signal(shutter)t 7|0 & EL|C}

%

®
®

0-7R-6PB

STROBE SIGNAL

12 7-5 Strobe Output Schematic
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8%. Acquisition Control

8.1

of YoiMe gy =

oo =

= Mofst= © Eaet teilt #2 =50 sl iAot §2E

an

*  Frame rate M O

e JtOj2t A0 M2 X|C frame rate H 3}

Ha

O] HolMe S4e =St O 2t Qa0 s ZtefstA dHefL|ct

I 252 HMOsh= O 2agh 320 M 7H] 24= gl #5 L
* Acquisition Start/Stop @& % Acquisition Mode It2fo|E
*  Exposure Start(‘cE A|Z}) E2|H

° L= A MY

@ Note
O] o] Mo Ltes Zge dutXo2 25ot of &o| AMZ o|0|grL|Ct,

0o

Acquisition Start/Stop ¥ %

A
Acquisition Start B3-S HAStH FtH2ts Fo 252 TH|ZLICH Acquisition Start HHS

HASHK| oW Zibets e 2S5Y + glsutt
Acquisition Mode It2t0/E{= Acquisition Start E&EHo| & o] YAl Heks O0|X|1,

VC-4MX-M144F 70| 2t= ContinuousZt X|&IetL|C},

Acquisition Mode Lf2t0/E{E Continuous® &7ESIH ot ol &2 252t 20|= Acquisition
Start BHE2 UZE|X| AESLICEH Acquisition Start HEs AMAsIH st= 2HE A

= AELICH Acquisition Start B2 Acquisition Stop HES HASH7| X A% |X[ELCH
Acquisition Stop FHS AHASIH ZiH2t= Acquisition Start HES M2 M| K]
Mg 5 + lsUoh
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Exposure Start E&|

Exposure Start E2|H A= E Ft02t0| 3Z6tH Zi02t= Exposure Start E2|H 25 7|

M

dHE oMY 2 =T HES Yot =Y
A

readout2fLICHIO™ 8-1). ZIHI2t7t CHS

%
Exposure Start E2|H t=2E 2ot=Y MEfZL E|H FHO02k= Exposure Start E2|H 25 Cf7]

ME|E T SOorULICH O] MEHOIAM AMZ& Exposure Start Ez2|A M= E 7iojzto]| 3Z6HH

7tb2ts T ==& AU

Exposure Start Trigger= CHE1t €0 & 74X RE2 4HS

= AG LI

Trigger Mode It2tO/HE Off2 AHSIH Zi0El= ELoh exposure start E2[HE LHF0|A
A

HAAZIEZ ALE

Xt7b exposure start doE 33 HRIt IELICH ZiO2to|A LMSH=

o
2ot HYS =S0ts £ = frame rate &8 Tf2H0EHCS| 2F0| Wt 2YE LI

o= T

Trigger Mode LZt0EHE 0Onl =2 HEHSIH AFEXIZF ZHH20 exposure start E2[H M2 E

SeoiA FHHEE =F aFdE AIASIES SfoF gLt

E2|A M=t Se5F oot

Ftiets =& S AR o2t wgez == npgol MHE I, 518 “hset A

frame rate2LCf WE £E2 E2[H LS SS51H 2 HULKSE 7tset 2 frame rate=

O & 20| AY). ZtH 2t} Exposure Start E2|AH 25

TIete sy Ass 2AELUL

Exposure Start | | |_| |_|

CH7| AbER7} ofd mf E2lyf A=

Acquisition Stop
Command

Trigger Signal

- mmn
— L1 1

- mma

Time
- : Camera is waiting for an exposure start trigger signal
: Frame exposure and readout

: Frame transmission

-‘-I

J&l 8-1 Exposure Start Triggering
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o] oM "Eg|H Mz 5370 CHoiA O 7|t QUEGLICEH Exposure start EE2|AH MZE
7t 2t0f| B3 28ts HHol= CXPin E& Lineln0(E23| Hardware2t 8h T ZHX|7} QU&L|Ct.

CxXP Zf¥efHHel CH1 22 SoliM EclA =2 352 Trigger Source Lf2IO|HE

CXPino 2 AFSHOF BL|Ct O3 CHS CXP = Y2 MZALA XH&sts APIE &E3t0
CoaxPress Ez2|H ASE exposure start EZ2|H MSZA FtHzZH0| 33" = USLICH

DQ

KMt &2 CXP et AFE HABEME HRSHUAIR.
£ SoiM E2|A NS E 538+2{P Trigger Source Lf2t0|HE Lineln02 2 A0}
SrLCh Od Ok A ©7| M= E Ztoeto] S26tH Ll E exposure start E2|A tI=E

7t 2ro A I ABEA ELIE

Hardware

LE AR A0

Exposure start E2|A d=E Zi02t0] Sa5tH ZtH2te & =52 2

WgoM FZQtt 24 FYS 2Sshs S Zio2h Mol Tdo| Yo &&= AlZtYLCh
VC-4MX-M144F F ZtHEIYAM = Timed?t Trigger Width & 7tX| 92 Exposure ModeS
MY = ASLICH TimedZ AH3tH Exposure Time Lt2f0[E{0] sl 2f HAQ| & A|7HO]

ZA™ %10, Trigger Width2 MAH3H ALEXL7 CoaXPress S+ Hardware 39| Ar&(rising)at
7
o

Std(falling)S Z=&ftetof et == A|ZH0] ZHE LT Trigger Width 2E= FAOiCH CH2
CE AMZE M8 0f R8T LCt
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VIEBWOrkKks

Acquisition Start/Stop @& % Acquisition Mode

8.2

LICt. Acquisition Start HHES

b

.
o
=

Acquisition Start B3-S HASHH FtHets Y 2SS =H|

Acquisition Stop

=yt

8= 2ot

Acquisition Stop

ofn

foll

HHO 2 Acquisition ModeS

THK|

Continuous &t

=
[

VC-4MX-M144F 70| 2H0]| A

= exposure start E2|A

o

St=

of
{oF

of

S
Zt02t7t Exposure Start E£2/7/

AELICH Acquisition Start FES &

7] &EIM  exposure start EZ2|H

LI ZtH 2t

=
=

/

2
=

LI Ct.

EaS
=

ol
PN

A
e

Acquisition Stop EHES

=
[

F

<l

ol

-
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8.3  Exposure Start E&|A

Trigger Selector Lt2tO[E S AREoI0] AHEY E|A RS UHE =+ /U4, VC-AMX-M144F
7to2tol M= Exposure Start E2[AHPH ALY £ USLICEH Exposure Start E2[H= G
252 AEfoteE O AFSE LT Exposure Start E2|HE FtHat LIFOIA EMStALE Trigger
SourceS (XPin L= Lineln022 2Fst0l RN Sg2 =& AFLILE. Exposure Start

E2|A M3 E ZiHato S5t FtiEhs =E HES AR LT

8.3.1 Trigger Mode

Exposure Start E2|At 2HE 713 FQ

rot

oj2t0|E+& Trigger Mode It2t0|E{ QI L|C}. Trigger

Mode If2}0|E{= Off E= one 2 MY UELICF.

+

Trigger Mode = Off

Trigger Mode ILf2f0/EH{E Off2 MYstH ZQPt BE Exposure Start E2|7 AMSE 7zt
LHEOIM MM 20 AFEX= ZHH2F0 Exposure Start E2|H NS E 53 ZQ7t

S LTt
Trigger ModeZ Off2 Mot = Acquisition Start HHS HASIH FtH2t= XSS 2 Exposure
Start E2|A =S ddeL . FtH2ks Acquisition Stop FHEE AT WK A &8HM

Exposure Start E2|AH Mz E MAorL T}

Free-Run
@ Trigger Mode I2tO|EHE Off2 4 Ztoet LHRoM Bt BE E2H M2E W

~ |. A

O — o
LICH Olef &0] FiH2tE H2FstH AEAE BQdt E2|HE FYBIHA| Riot: AHoiA
dd= SELIC 0l21g AL HYE 23| “freerun"0l2fd giL|CH

7t 2t A Exposure Start E2|AH MZE dH5= £E= Acquisition Frame Rate If2t0|E 0
ofgf 2EE = USLICH

X Zioet MHOIM 38 ZtsTh A frame rate2Ch M2 gfoz MMSIH X|HSH frame
rate2 Exposure Start E2|H M= E MMgrL|C,

SIXN Ztoet MHOAM S8 7tset A frame rate2Ct 2 o2 M™SHH FtH2te o8

7Hs8t A frame rate2 Exposure Start E2|7 ASE AdtL|Ct
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Trigger Mode = OffY Off =& A2t X|0f
Trigger Mode If2I0JEIE Off2 AFSIH 2 FA =S50 Cfst == A|ZH2 Exposure Time

|
ojetoje el gtofl ofof 2Lt XMt &2 8.

—

N
H
7
>
[
nx
oA
mjo
o2t
2!
Ot
1k
>
ro

Trigger Mode = On

Trigger Mode II2I0|EHE 0On2z HAFEsSIH ArXt= I =252 AlAstzin & mjoict

=
7t 2tol| Exposure Start E2|H M= E SZ610F 2 L|CE. Trigger Source Lf2t0

m
rr
S
o
wn
C
-
®

Start E2|A Az IS & AA AMS(source signal)E X|H gL Lt

MA 75T Trigger Source Li2t0|E = CFS P &L T,

*  [XPin: CXP =02 el CH1 XES SoiA Zt02t0l Exposure Start E2|A M=E 25
ZLCH AEA[SH LIS CXP T2 Qe AFR MIHME RXSHAAR.

* Lineln0: QI 0fA MME MI| M5 (28] =Y E& External E2[A d=zatn )5 JtHzte] A
EE Q/=3 CIXo| =YSH0 ZtH|2t0f| Exposure Start E2|H AT E 33 & USLICH KpMISH LY

22 7.4 Trigger Input Circuit® &H=ESHAUAL,

Trigger Source Lf2t0JE S M3t = Trigger Activation Lf2t0jE = AHslof gfL|Ct,
MH 7+s%t Trigger Activation OF2t0|E{= Ch2ar Z& L CH
* Rising Edge: ®7| =9 4% OX|(rising edge)& Exposure Start E2|AHZ XEFstEE X[FgrL|C,

* Falling Edge: 7| 21=29| st Of|X|(faling edge)& Exposure Start E2|HZ 2SS X[FZgL|C

Trigger Mode = On¥! ©f == A2t X|0f

Trigger Mode Lf2t0/E|E On2Z AE3ID Trigger Source Lt2t0JEE CXPin £+ Lineln0LZ
AEo 42 Z QM0 el =& A|Zt2 TSt 20| Exposure Mode Lf2t0lE -0 2FA

Z2Y LI

*  Exposure Mode = Timed: Exposure Time Lf2t0|E{0 2[sf == A[Z+0| H|O{ElL|Ct,

*  Exposure Mode = Trigger Width: 2% E2|H A= E TS0 =& AlZtE Mo 5= UASLICH
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8.3.2

CoaXPress E&H AT AIRS}7]

CoaxXPress E2|H 4z 7HHEER| Exposure Start E2[A
&2 CxXP Z2fd i AL HYME HISHUAR.

CoaxPress A39| &% OfX|(rising edge) =& ot OfX|(falling edge)% I =5 E2AH=E
Ar8g = USLICH Trigger Activation If2tOIE{0M A& OX| E£&= 5tE OXE EZ2A=
MR MEHSELIC, FHM2t7t Exposure Start E2/7 &5 Lf7] 0| A= B e

ZtH2tol M CoaxPress E2|H MZE 4ot & &2 A|RSIH Exposure Start E2/7 25
yz] HEf= SiMstl Af22 Exposure Start E2|Hq AMz0f BHSE 4= IS LICH FHH210i A
CIAl M2& Exposure Start E2|A Mz gt8e = UA ¥ Zi02ts XH&S22 Exposure
Start £E2/71 &5 7] YEHZ SOt LTt

7¢O 27t CoaXPress Az XOjof Cofsff Z&dt= &4

Olslf CrE1t Z0| frame rateZt 2™ E L LT,

Ho
=2
rir

CoaXPress E2|H =2 F7|0f

1

. e = Frame Rate
CoaXPress signal period in seconds

& E0f, 50 ms(0.05 X) F7|2| CoaXPress E2|H s 2 FIH2tE ZSSH frame rates
20 fps LI L},
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8.3.3

External Eg7 AT AIR3]7|

HES Y/=9 A FeEe 2F0AM ddet ©7] 4=7F 7HH2tel Exposure Start E2|7

=
Mz gdads AL olf R E2|A =2 YEHNo = SEQ0 Eg[A MzetiE
2|,

IE Azl 45 OfX|(rising edge) EE= St OfX[(falling edge)E B4 25 EZ2[HE AL
& QUASLIC Trigger Activation HIt2f0[HOIM &5 OX| E& o4 OXZ2 E2|HZE L
MERSEL| T,

W2} 7t Exposure Start E2/74 3= f7] MEP| U= A #Alsts E2H7F HESH
MO|(transition)g MOtCH F&f 252 A[RFSLICE

Zi0 2ol QIF E2|A M E 4ot 2 &S AXSHH Exposure Start £2/71 25 L7/
HEFE SHMSED MZ2 Exposure Start E2[A &l=0f Bhag 4= SIELICH FHOI2H0Af CHA|
M2 Exposure Start E2|AH 250 LS8 = A ZH FIH2t= X522 Exposure Start
EZ/7] g5 0f7] YEHE =[SOt LCE

7toEt7r o F M=ol Moo S8 MEste dR0e 2F E2|A Mzo| F7|0 oldf ChaEit

Zt0| frame rate?} AN E L|C},

1
External signal period in seconds

= Frame Rate

Ol2 =0, 50 ms(0.05 =) F7|9 2 Eg[A Mz=2 FtH2tE &HS5HH frame rate= 20

fps 4 LI CF,
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8.3.4 Exposure Mode

QEOAM MME E2|7 AT (CoaXPress L& Externa)E G4 25 EZ[AHZ AEdtes
A20= Timed % Trigger Width & 7tX| R89] =& BEE AT 4 QUSLICH

Timed = B

Of

Timed Z2ES MESHE 2t FY =252 == A|U0| Exposure Time If2f0IE{0 <[y
A

ZEELL. &5 0X|(rising edge) E2[HZ dEsIH F E2[A a7 458 I ==

AlZHOl AlRtE|D, otZ OfX|(falling edge) E2IAZ HNSH o8 E2|H Mzt stye o

o=
== AZHO] AIRELUCE of2f A2 dE OfX(rising edge) E2|HZ dE Timed ==
2EE LtER-LCH

External Trigger Signal Period

[~ g

" Exposure " Exposure
(duration determined by the
Exposure Time parameter)

J&l 8-2 Timed Exposure Mode
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Ol L==0| 7 Y M MZR exposure start EZ|AHE S0t sy EZ[H Az

rir

FAIELCE

This rising edge trigger signal
s will be ignored.
External Trigger Signal
] Exposure

(duration determined by the
Exposure Time parameter)

12 83 Trigger Overlapped with Timed Exposure Mode

Trigger Width =& 2C

Trigger Width ‘=& 2EZ ME{SIH 2t GA 250 =& 7742 9|8 E2|H A% (CoaxPress
L& Externa)Z2 AT MO = QUSZLICH AE OfX|(rising edge) E2|[HZ HAHSIH 2
7t
o

o
E2IA M=ot 452 M =55 ARSI, =3 U2 U=V oty MbX] AlSE LT, of

g
o
I
|m
i)
N
r>
to

=3
of|X|(falling edge) EZ2|AHZ X} 127t stde M &2 AEStD, &
THE M=OF AEY WK AL gL ofgf A2l2 45 OX|(rising edge) E2|AH=E HHot
Trigger Width == 2L

=
=
Trigger Width ‘==

=
=
= ottt e k= Fes H8Y I REEUCL

External Trigger Signal Period

|~ ~|
External Trigger Signal —I !—I_
I —
Exposure

(duration determined by the
External Trigger Signal Width)

3 8-4 Trigger Width Exposure Mode
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8.3.5

Exposure Offset

VC-4MX-M144F 7ZH2l= Exposure Time I2I0|E HE&= Qi EZ[H Ao

AlZHO] Exposure OffsetS AHsS 2 F7betL|Ch,

ot L= A2 Fa2 25512, Lk 20| Exposure Offset2 2{sfA & A7t

7. ¥t =& AZHA Exposure Offsets #L|Ct.

A3 2t 2 Exposure Time LF2f0[EE HESAHLE, QAF E2[A t=zo| Zg AFLUHCT
Camera Model Exposure Offset
VC-4MX-M144F 14.87 us

# 8-1 Exposure Offset

02 50|, ==& AZtS 2 100 ps2 AHSI2{H, Exposure Time Df2t0|E{Z

85ps(100 - 14.87 = 85.13 = 85)2 HAHSIAHLL, High E£= Low 70| 85us¢l 2F E2[A

U= S AFERILILE

Exposure Time

1
setting value / .

e ——
External Trigger 85 us 1148718 148718
1 1 Exposure Offset 1 1 Exposure Offset
11 11
Actual

Exposure Time
99.87 us

2 8-5 Setting Exposure Time to compensate for the Exposure Offset
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8.4 LZE MU AHT
O] HOM= Exposure Time Lf2t0[EHE HEsI0 & AlZke OfEA ZHSt=X| A LTt
t02tE Chadh 42 HAoZ Zsd I{o|= Exposure Time L2tO|HE AT & AlZtS
X|sHoF 2fL|Ct.
* Trigger ModeE Off2 &3

* Trigger Modet On, Exposure Modet& TimedZ 4¥H

VC-4MX-M144F 7|2t Exposure Time Lt2t0|EZ2 Aot = A0 Exposure Offset
(E 8-2 A4 U AT L& ARt A% 3 BX)S X522 FI1EHLIC} Exposure Time H2H0|E=
7

OO A= MZTE(ps) THRIZ2 =5 AlZts dEUE FtHEe] 318 7tset A2 8 2 =5

iy

AlZt2 Chaih 25 Lt

Camera Model Number of Channels wae FE AR At & AIZHT

VC-4MX-M144F 1 Channel us 60,000,000 ps

1
t: Exposure ModeE Trigger Width2 HA&st 4% =& A|7t2 Eg|A M=ol Z0f o8 A1
Zlch KMot glELCh

—— HAHY

B 82 Z 8 A0 =8 A 28 U
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8.5 Exposure®}l Readout Overlap

o =5 g0 + 7HA| ChE arg0] ZYE Ut H MR g2 0[0jX| HAL

1B
Z

g =
4 ot HEYLLL. =5 HEe 2=otE MO ZHE IS readoutdt= F BHA
i=3

i)

|_|—
=m0

=~

TIASLICH Olz4et FA =25 IPgdE ZESHA VC-4MX-M144F ZHH2ts 7|25 e =2

t

=
1} readout 22| SH(overlap)

Ok

5{238t= ‘overlapped’ =& ZEZ A=

x = FL C
o0 oiet "4 gt= readoutdt= ¢ 7

L

<

2t E2fA =S Sa01EH M2 g

o

2 A|ZtgtL|Ct, of2ff O&2 Trigger Mode IF2I0O|E{E On, Trigger Source Lf2t0|E

i

Lineln02 2, Exposure Mode II2t0|E &= Trigger Width2 A&t A2E LtetHLICT

. o1

Acquisition Start
Command
External |
Trigger Signal
Frame Aci uisition N I
(DOsUre

Frame Acquisition N+1

Exposure
rame Acquisition N+2
Exposure]
Frama Acquisition N+3
0sure
Time

12 8-6 Overlapped Exposure and Readout

7tH2te] == 1f readout 12| overlap = FF L= YD AQLH, FtHEe s
xt
x|

g0 2t overlap OE7F ZHEELLCE “Frame Period”S otLES| FAN| CHEE & A
f

A HREH G Lol gt =5 A% XM f2tez Fojgd 42 Chsilt d5Lt

®  Overlapped: Frame Period < Exposure Time + Readout Time
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Guidelines for Overlapped Exposure

Zt02te] =1} readout MEE overlapdt=E EEstoz CHS ST JHX| AtEE HAIGHOF

LT

° O FY9 0| T Y W Mz Fdo =55 AIRSHH o FLoh
A

. OH

[

¥9| readouts 2tESP7| FIHA| AX Feol ==0| 2tEEE ot FHLIC

7t 2ol =ZE1} readout MHHO| overlapEd 2F Eg|H MSE AESHY G
=g M, Exposure Time IOf2f0[E A0t EIO|Y SAS ARESHA M o it

58 7tset =5 AE AIES ALSHOE gL
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VIEWOrks

Global Shutter

8.6

L|Ct, Exposure start

|.

AME A€

= 3

St

VC-4MX-M144F ZtHet= A 2 2% ME7;

2+ 21 0f| A

=4
—

MAMo| =2

b Z0]

B
md

F2 okl g

e e B
SE°

i

A%t

IHE 2228 MEZt
EES AMAHYUCLL O =5 IHE2

Ed

uju

= $Cc

& A[ZtO] ZLtAHLE Trigger Width =

28¢t

2510, ZA| =M H0|H readout IHEE

oM

= kel

EE2 Mo 2

2rRl 0l Al A= E LI

Al

HO|E{E readout™ M{7HX|

M|
=

g

0| readout 1t

FLIC

PN X<
=

A&E L

=28 MH2l 7t

=S

=
[

"

foll
ol
80

ol

O
J

i
0%
<

L

joll

N

4
i
oK
1|

Strobe OQut =

=
[

P

[ =F AIZO] ELEH SRS

P
FSO

A
o

7t 2t=

External

4

Line N-2
Line N-1
Line N

Trigger Signal

Readout Time

Exposure Time

Line Exposure

Line Readout

12 8-7 Global Shutter

Page 46 of 81



VIEBWOrkKks

VC-AMX-M144F AtEXF O <

8.7 512 7% X4 Frame Rate

getqo2 FIHZoM &

o

FthietoA =S5e dd

—

mjo

o
CHA =0 2ol 28 & L.

g HMOM GIO|HE readoutet Ltz ZHHEtS]
2l Height &8 4ol 2fal 2L o2l =0/7F 2

o HA 24t gl =0|

=~

of oigt == AlZh Oi%

SA HiH=z TES

A’d 2 Image Format Control B

U =5 Al

mjo

8.7.1 o8 7Is% X4 Frame Rate $7}5}7|

AFESH0] M S A|Zts 2Y
A2 ROIE AHBELICE ROIE &

frame rateE A|otSHA| §ASL

=
frame rateE ANote = QU

e bhgel aas

7tset L frame

Aot

=

H2 frame rateE

rates CtS1t

rr

=g

CINNIVES

-

2t mB

—_

{2
Kool M

Pt
o
Lot

7tsst Xt} frame rate2ChH O HHE

=
ESkel |

LMo

dn

2 7t

Sots Al

o2t 2=

o AlZE2

M readoutdte= A|7HO]

O A Height

Sk A O]
= T M

I.

28 Aol 2fsh

rir

SRS

Hotsts =Qdt QAQILICH ROI 7158

= QUgLCHolZ 2l

ofA &2 7to2t= H

Z|CH frame rates S7HELICH.

M2 HOo[HE ©&57| Wz &

g gssiEs Jinjats
[ BHRITE, 21 = AIZME AFEOHE B
Ch 20 =E AIZIZ AFBOHs Z9 =E AINES
oLt 0 49 WS L=F AT
OtSY + UEE M

Note:

01 L= }\|7
01| ZtH2tE E[C] 1

O

g= =Sste A

5 HBhs

&~ 1XE

FAl & LI of
AQ87| 2
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9%

9.1

Camera Features

Image Region of Interest

Image ROI(Region of Interest) 7|52 &of At&At= J&Q TN I & ER=E ot&=
HOEE =Zoot =4 FF9E XEg = USUCH AEXs X FF0M L& F9tts
gz & 0f O 93 ROIZ AEgezM M 95 s e s2tt 522 IHE
Hop 2 S22 P2 = USUCH OlHf, Heightg A HAESHH 318 7ts3t AOf frame
ratet S7FSHX|CH, Width 2HE frame rate F&S O/X[X| $%SLICH RO Oreff 12t
20| MAM H(array)2| &1F Mt €8 AFH(0, 0)22 HZO YL
WidthMax
3
Offset X Width
01 2345678 0011213141516 97 1815 20 21 22 23 24 25 76 27 28 20030 31 32 33 34 35 36 37 38 35 40
0000000000000 0d0000O0o0Do0D0oO0oO0oo0ooOpDOo0DOoooOooOooo
iO000000O00O0O|OD00O0O000O0OO0O0O0OO0ODO0ODODO0O0OO0O0OODOOO0ODOOOOO0O
iDododooooO)mooooooOooOooooodoOooooOImoaoooooOooOo o
> IDODOO0D0D0DO0DD00O0OOIDODOoO0D0D0D000D0N0D0000D0DoDoDoOoDooooooDOoon
'E' {000 000O0O0O0O|OO00OO0O00OO0OOO0O0OO0ODODODO0OOO0O0ODOOO0OO0O0OOOO0O
:% sO0000O000O00I0O0o0o00 o000 o000 oO0OoooOIooaooo0o0oO0nno
) o000 oooodoooooooodoooooOpoaogoooooon
fO0OD00O00O0OOO0OO|ODO00O0O0O0OO0OOO0O0OO0ODODODO0OOO0OOOpDOOO0OO0O0OOOO0O
fDO0O0o0oo00oooOoOpLDOoooOooOoOooOoooo0ooOooooDOjoDo oo oobOooo
_ oo oooogojoooododooooooooogooogpooooooooonon
wD OOOOOODOOODOO0ODOOOOO0OOO0ODOOOOOODODOOOOODOOOOODn
E NMoOO0oO0OQ0oOoO0OjCOe e 000000000000 OOO0n
wWOoODODoDoOOoDDOo|IDDOeE o000 E 000 000R0DO0O0D0O000D00D0O0O0nD
E E #wWOOOOOODOoODOOOpDOseDOOEOEO00O0OE0O0O0EO0ODO0DO0OO0ODOOOOOO
= [=1] WoOoOOoOoDOoOOoOooOOojDOeeeEEC0O0OEOO00ROO00ORODOO0DO0O0O0OOOOn
Eﬁ E O ODODODODOoDoDOOpDoOEODOR0D0D0eE 0000000000000 OD0oOOoODnD
L xI WO OOOOOOoOOoOOoOOoOOse OO0 00O 0000000000000 OO0OOOO
== MO OOODOOO0OOOO|DOR OO0 EC 0N R R0 00RO O00O00000O0O00
D OO0ODO0OOO0OD0DO0OO0IPOo0DDO0Oo0OO00O0oO0000000O0ooDODoDooDoooOooaon
Lo O o o o o o o o )i o o o o s s s s | [n s w  wl [ [ ]
AWM OO0 O0Oo0ooOoOI;o ogoOoooooooooooOooooojooaoooooono
NOo0000o0oo0DoO0PpOypDO00o00o0oo0o0oo00o0o00ooDODooooooOooan
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HooOooooooooOojoo oododooooooooodooOpoagooooonno
HOOOODOOODDOOpOODOoODOOoooooo0oo0oooooOoDoooooooOooaon
HODODOOODOO|OOODOOOODODOOOOODODOOODODOOODODOOOD
HOODOOoDOoOooOoOOojDoopoooooooooooooooOpodoooooOoOono
OOO0ODOOODOODOO0oOpPpOO0OOO0OO0OO0OO0OOOOOO0OOODODOoOoOOoOoOoOOoOOoan
e O OO o000 oe- gD o0 0000000 0-G-Ha-E-a o0 00oo0oog
| The camera will only readout and transmit
the pixel data in this area
& 9-1 Image Region of Interest
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ROI 281} A& XML mj2to|H = oh=at 45Ut

XML Parameters Value Description

ImageFormatControl ~ SensorWidthe - MM 8 =
SensorHeighte - Mol f2 =0
WidthMax - S AF0IM = Jtset 2l F
HeightMax - oix dgolM £ Jtsot AOf =0|
Widthe - Image ROIS| & 47
Heighte = Image ROIS| £0| HH
OffsetXe - Image ROI2 - IQ| =& Offset 478
OffsetYc - Image ROI?F &IOS =2 Offset 4d

O] mo| K& wetd|H & pixel tHe
a: AFEXIZL BEe = gl

b: ROIS| A7IE S’S&E
c:ROIC| EHE QIXE

H 9-1 XML parameters related to ROI

AHEXH= Image Format Control #H32| width®?t Height If2t0[EE &785t0] ROI A7|E HEL
7 AFUCH Jd2[1 offset X2t Offset Y ¢S 25t ROIC| ®1Y ?IXIE HEY + AUFLICH

O|tf, width + Offset X {2 Width Max @{=C} ZfOtOF St11, Height + Offset Y 42 Height Max
ZtECH Zotof sfL|ct, ZtH2tel width@t HeightE 7[EXMo2 #|CiZfoz MHE|0f Yo==2
AHEXt= ROI 37|18 HA AFe 2 Offset ot AESHOF LT

VC-4MX-M144F 7Ztof2te] &% width Ifet0[He 1629 Hix=2 HdF8i0F S+, Height

ojefojge 1 BHelz 28Y = ASLH.

FVC-4MX-M144F ZtO|2to A A8 7+st XA ROI Width 8! Height= Chs1b &L L
Camera Model Minimum Width Settings Minimum Height Settings

VC-4MX-M144F 256 1
H 9-2 Minimum ROI Width and Height Settings

VC-4MX-M144F ZtO2t0 A Vertical ROIC| B30 2 X[ =2 £T = Ofzff Bt Z&LCH

ROI Size (H X V) 1 Channel
2048 x 1 19607 fps
2048 x 4 16393 fps
2048 x 500 580 fps
2048 x 1000 294 fps
2048 x 1500 197 fps
2048 x 2048 144 fps

HE 9-3 VC-4MX-M144FROI 37|0f M2 A|Cf = &
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9.2 Multi—-ROlI

VC-4MX-M144F ZtH2t0AM HMl&Sh= Multi-ROI 7|2 Edff HH AAM FIoAM ZCf 32712

ROIE A8 = JUSLICH Multi-ROIE HTSIH o2 =25 Iff X|gsh 9o gd JEt
MMO|A  readout2tLICt. & Chs, X[™ot FAOM readouttt YEE ZSHG  StLEC|

doz Fiof2toA H& gLt

Multi-ROT 21 £ &l XML Hh2t0|H = ot 25U

XML Parameters Value T Bescription
MultiRoiControl MultiRoiSelector Region0 - MM RO| MEH
Region?7
MultiRoiMode On/Off b ROI A7 /SHA|

-

MultiRoiWidth 256 - 2048
MultiRoiHeight 1-2048
MultiRoiOffsetX 0 - 2048
MultiRoiOffsetY 0 - 2048

ROIC| 83 =
RO|O| A-IIﬂ —L':O|
ROIQ} RE | =& Offset

ROIZI A e| =% Offset

M rxrxrxrx
i T e Tu

rob rot rok ot rot

=0

MultiRoiValide Ture/False MultiROI HH 2t S48 dAt
MultiRoiStatus Active/lnactive  MultiROI 7|5 AE{ HA|

Active: MUlti-ROI 7|5 A2 &
Inactive: MUlti-ROI 7|5 Ar2SIX| Qf

glo

t: O] HO| B E Ijet0|E = pixel EHY
a: Multi-ROI 87 20| R8% M Trues 2tatstAHLE NI X7 MEdEL|C

H 9-4 XML parameters related to Multi-ROI

02y ROIE ™Y [ MultiROIWidth Lf2t0|HE= ZE RO sLoHH MELIEZ JHE HX
MHMSt= Z40] £5UCH O3 CH2, ZtZto] ROIZ Ydte 2 MMetL|Ch ROI B

=2 od [

0

7Kl E|Cf 87H2] ROIE MHY == JUFLICEH X MultiROISelector II2tOHE AHESHY
At
O

MEY ROIC HE MEHSILD MultiROIMode LtZtOIEE ARESHO SffE ROIC| On/Off &EHE
MMstLct, a2|3 sl ROIC| MultiROIOffsetX, MultiROIOffsetY 5! MultiROIHeight Ti2t0|E{S
AL o,
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Ctg Ago0AM= Ml 712 ROIE 2% Ol E0FLIL. Of 4% Zib2t= Cisdt €2 37(9
g =L

°*  MUItROI Width x ROI Height 2f(Region0 Height + Region1 Height + Region2 Height)

oo

Region2 Offset X MultiROI Width
Region1 Offset X MultiROI Width
]
Region0 . .
Ofoet x | MUItiROI Width
p 608 1888 | 1984 3264 4504 5120
— oo O
,,>: -g, oo u}
[T .
2|8 8 °
o oo o
<| oo =
=| © oo o
o > oo oooooooo u]
> @ oo oooooooo
. P X | wwoo Dooooooo
oo
= 14200 O
& oo
E oo
o oo
N oo
S| > oo
D= oo
€| =
= oo
2 oo
>
)
o

3520

3720

OO00O00O00OO0O0O00O0O000O0OO0O0O0OoO0OoOooOooOon)I;

ooooOoOooOoooooon

0000000000000 0O00O00OO0O00OO0O0OO0OO0O|OOD0000Oo0ooO0on
goooOoooOooooooo

gooooooooooooog

O
oo0ooOooOoOojooooooan O
0000000000000 000000O000O0O0OO00OO0O|0|oC0000O0o0oOoO0on

Region2 Height
OOoOoO00oOoOoOoOOooooooon

[u]
m]
[m]
]
m]
]
[m]
]
]
O

sO0o0o00goo0ogoooooon
5200 000000000 ODODOOO

a2 9-2  Multi-ROI

VC-4MX-M144F ZtO2F0A] Multi-ROIZE A-Y [If Cts AP0 FolsioF 2L,
*  Multi-ROI Offset X2F Multi-ROI Width 2fe| 2t izt MA 9| width 4t Z=1tgt = Q& LICt

*  Multi-ROI Offset Y2 Multi-ROI Height 2t2| 22 Ztoi2t Al Q| Height #t& =1t == Q& LICH
*  Multi-ROI Offset X2t Multi-ROI Width gf2 162

Hi+2 8 5 ALtk

°  MUIti-ROI Offset Y2 Multi-ROI Helgh’r e 1A SLAZIEAM 48 = JASHCt
°*  MUIROIWidth Z}2 #Yst2 2, 2| A2 oA Region0, Regionl, Region28| £2 2 & STiL|CH,

°  MultiFROI B IS UserSet2 XNEor Ly AT W CiA| 22{2tM AT 5= JASLCH
MBSt LI€<S 9.16 User Set Control2 EX&HAA|IL,
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9.3 CXP Link Configuration
VC-4MX-M144F Zt0f|2t= CoaXPress QIEHO|AE ARESIO FHO 2Rt AHEAL AFEO| AX| =
CXP =g defHE AZBHOF BIL|Ct. CoaXPress QEH M O|A= EHEE| coax H 0|28 AFEEHH

Fto2tet Cxp ZYasiHHE SlZstm, HO|2Y A 6.25 GbpsZ OIO|HE MEE =

o = M
UELICE VC-4MX-M144F 7t0et= otLEe] Master YZZ2 IE FHY = JUSLICH
CoaXPress ®E&=0| M2tA X5 23 EX|(Plug and Play) HALIEZS X|&5H7| 20

FtHIEto A CXP Z2j| e 2ol AES F=otA g 5= UASLIT

—

. \ Master Connection | CH1
. —(
C | CH1 coax _: p Q@ CXP
amera 9 o 3 Frame Grabber
\ J *-Link O

18 9-3 CXP Link Configuration

Ztoetel CXP = el ARO|Q| Link 4 3 XML If2t0[E{= Transport Layer Control

SH|2| CoaXPress B0 AL Ch31h & LICH

XML Parameters Value Description
CoaXPress  CxplinkConfiguration ~ CXPé_X1 ACxplinkConfigurationPreferred Lt2t0[E 4t
PreferredSwitch 2 CXP6_X12 MH
CxplinkConfiguration  Read Only  ZtH[2F EHAH Al FtO2tet Host(Z2 Q) d2fH)
Preferred efo| g3 FMo AtEE bit rate H HZ Y
+=E HA|
CXPLinkConfiguration ~ CXPé_X1 7t 2FRF Host AFOIC| bit rate W AHZA 7+

dHHo=z MF
0l) CXP6_X1: CXP6 & & (6.25 Gbps)S At23}
= 170e] HZE 74

H 9-5 XML Parameter related to CXP Link Configuration
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9.4 Pixel Format
VC-4MX-M144F Zthet= WEMCZ2 F& HIO|HE 10 bit THPE X 2|ZLICt. Pixel Format
o2toleHE AFESHY ZHH 20 A] MESte A4 I0|EQ| pixel formats 28T = USLICH

7t 2t0| A 8 bit pixel formatE AMEStES AESIH, A= HIO|HOA ¢ 2 bite B2 & LT,

MSB LSB

Original Data | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

——
——
——
———
E——
E——
et = = =
——
1
[l
l--
1

8bitOutput | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

12 9-4 Pixel Format

Pixel Format #t& XML Ii2t0|H = CZah 25U 0
XML Parameter Description
ImageFormatControl PixelFormat ~ X|& 7t&5% pixel format &7

H 9-6 XML Parameter related to Pixel Format

VC-4MX-M144F ZtH2t A K| &St= Pixel Format2 CHE1b 25 L Ct

Mono Sensor
Mono 8

H 9-7 Pixel Format Value

@ Note:
VC-AMX-M144F 7|M|2}= 8 bit Pixel FormatZt X| gL},
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9.5 LUT

LUT(Lookup Table)= afie] &

Luminance

Zf 2l gl CHol 2o

7|
HAG 2 QUELICLH LUT= 40967H(0~4095)2] = Zf

OHE =7

M=ol ¥elel 12bit

=2
els
0o
1o
10
—
)
=3
—
b
|
mjo

2 #= Holg HElEZ FEE0f AL,
Zhol2t= LUT IOl ME82=2 st 74| non-volatile S7+S MESELICH AEXt= LUT HE
oot M8g LUTE MEf" £ USLCH ZHHEHo| LUT CIO|HE LCIREESte 2E

12-bit Data ———»

4096 entry
Lookup Table

—— 12-bit Data

% 9-5 LUTBlock

4000

3500

3000

2500

2000

Output Level

1500

1000

500

0 500

1000

LUT

1500 2000

Input Level

2500 3000 3500 4000

8l 9.6 Gamma 0.5¢ fo] LuT
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LUT 48 & XML ot2to|H& Chsaf 245U o,

XML Parameters Value Description
LUTControl  LUTSelector  Luminance Luminance LUT
LUTEnable On MEHSE LUTE Z4d3lefL(C),
Off MEHSH LUTE H|ZtdotetL|ct
LUTIndex - LUTValueE &18t7| 2|8t Index?| A==
Luminance: 0 ~ 4095
LUTValue - LUTIndex 21 2tof siEsh= S Lutel £ 2t

H 9-8 XML Parameters related to LUT
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9.6 Gain % Black Level

Gain Lt2tO|HE J7I6HH Foo ZE I IS J7tg &= JASUCH o2 s MMM

o= YL =2 Grey w2 ZHO2toIM Y = ASUCH

7. Gain Selector Lft2t0|E{E AFE3I0] &SHE Gain Control(Analog All, Digital All)S A EfBfL
C}.

2. Gain OI2I0IHE RSte g2 43

ot

FLICt

Black Level Tf2f0|E{E AESI0] FtH2toilA ==t = gtof 2 UUS offsets F7He

& ALt

7. Black Level Selector L2t0/HE ARESHY {St= Black Level Control(Digital AlIZH X[ 2)S
MERSEL|CY,

2. Black Level Tf2I0|HE @ot= gfe2 HEeLT

Gain % Black Level A& 22 XML Lt2t0|E & CHSop 25U T

XML Parameters Value Description
AnalogControl ~ GainSelector AnalogAll DE o2 XEo| Gain 3 M&
DigitalAll 2= XY HE0 Gain of EE
Gain x1.0~ x32 OfZE7 Gain of 48
x1.0~ x40 CIX|E Gain ¢t 28
BlackLevelSelector  DigitalAll 2E OXe Mol Black Level 3f H&
BlackLevel 0~16 Black Level 7t &7H

H 9-9 XML Parameters related to Gain and Black Level
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9.7

9.7.1

Defective Pixel Correction
CMOS MA Oz Ho J&axo=z BEZEHX| £ot= Defect PixelO] =Y == UESLICLH Ol

=8 Fdo FES BoxeER BEO0| FQeLCE 4 FHHZ0f AFEE CMOS AlM 2| Defect
29 &

Pixel §=2= =0 TAMM ZtH2tof YHELILE AREA7E Defect Pixel 22 F7totei=
8%, MZ2 Defect Pixel2| Xt g{= ZIO2t0] Y=SH0F BILICH XtMS Y& 2 Appendix AS
EXRSHAUAIR

23 gy

Defect Pixel2| 28 Zl2 €2 2tQl &0 &S Ra Hd ¢S 7|He=z A LELT

L3 | L2 | L1 R1] R2 | R3

|

Current Pixel

a2l 9.7 2HE Defect Pixel2 /%

@ Ot 2ol 2k E™HOF & Defect Pixel?l Current PixelO| U= [f, O] HAMO| B

o\l

>
rlo

¢ =20| Defect Pixel2/X| OtIX[0f 2} Of2 H#ef 0| o HLCt

2|%& Defect Pixel(s) Current Pixelo| 87 3t
=] (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

H 9-10 Defect Pixel 2 Zf AlAt
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9.8 Flat Field Correction

Flat Field Correction2 ZF1 Z2 2F =t0| ofsf F&o| H{Z0| 12X %2 If O|F
BHSIY HMHMO=Z HiZA 4i0] Yot a2 L= ot 7|sYLCt Flat Field E8 7|82
Ztefotst® orefel Aldp 2ol LiErd == UESL|CE

ICc = IR / IF

Ic: BAEE FAMO Y gt

IR: 2 Fako e gt

IF: Flat Field GIOIE2 &Ig Bt
A AFE =AM CH2 ®XI0| [M2tM Flat Field 28 OB S MMt = 7t02to| H] et

o 220l MYefLcf.

7.

Flat Field Data Generate Lf2}0|HE AaligtL|Ct,

Flat Field Data Generate LI2I0|HE Aot = oF To| FHet

278 HOHE ddgfLc.

mjo
ot

E5lH =AE Flat Field

Flat Field Data Selector LI2I0|EHE AFESI0] Mdot Flat Field 24 CIOIHE MEE X
£ MEHSILICE

Flat Field Data Save It2tO0/EHE A3t 44 Flat Field HIO|HE H[2|Zd O22]0
MESLICH =AE Flat Field HO|H= 20| AMEE O, 2™ 9-71t &

InterpolationS 2 L= = MEEL|CE,

0| Bilinear

MBS Flat Field 28 G|O|E{E 2A|StD O™ Flat Field 28 HO|HE AME3I2{H, Flat
Field Data Save I}2l0|E{S AlsHSH7| FOf| Flat Field Data Load Lf2t0|EHE AashL|Ch,

Flat Field Correction Lt2t0|HE OnC 2 HAASHH Flat Field HIO|HE 7+ 20
ESEC =l M ul )

i: Caution!
*  Flat Field CIO|HE AM3}7| ©™of| Defective Pixel Correction 7|5S HXN dHst=

)

o o

20| ESLICL

® Flat Field Data Generate Lt2[0|EE HAot7| Mo gt 20| ZiH2tE 2FeH0f
EEs
OffsetX, Y: 0
Width, Height: Z[CHEL

o o ol ¥ g5 + AXSF Acquisition Start S HAT 2 FH2tE free-
un2 2 Ao, E2A A= S FtH2to| S=ooF L.
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\

Scale Down Memory

Lo o lees teas teas teas teas teas  teas  teas  teas  teas  teas  teas  teas  teas  teas  tess  iess  iess  iess  isss  isss  iess  iess  isss  isss  isss  isss  iess  isss  iess  isss  isss  isss  isss  isss  isss  isss  isss  isss  ises  ises  iees

\/

Memory

BilinearInterpolated Magnification

M
IF > OI‘<F >

M or IM

<IR>

IF <IC>

3 9-8 Flat Field HIO|E{Q| Mgt HE

copied , :
copied copied

. Magnified Image
copied '," Bounda ry

[
copied
block of pixels

O
L LL Ty

S I I >

block of pixels
O ® )

Magnified Image
Bounda ry

&l 9-9 Bilinear Interpolated Magnification
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Ell

Flat Field Correction & XML L2t0|H= Ch=dp &
XML Parameters Value
FlatFieldControl FlatFieldCorrection Off

On
FlatFieldDataSelector Spacel ~
Space7

FlatFieldDataGenerate -
FlatFieldDataSave -

FlatFieldDatalLoad -

Description

Flat Field Correction 7|5 8HA|

Flat Field Correction 7| &%H

Flat Field CIO|EHE M& E£= 282 92
Myt

SpaceO~Space7: At MY HY

Flat Field C[O[E 44

MMSE Flot Field 24 G|O|EHE H|3/EMd
H=Z2[of M&EgLCt,
FlatFieldDataGenerate2 2A$t O|O|H=
Slgd mEelof ML 2o Ftete]
MRS ZACH 74 = oY CIOJHE CHA| AHE
Ste{™ Hl3|gd o220 AMESioF 2FLct,
HIZ2Y H22|of XMZEE 0 As Fat Field
CIOIHE 2N o222 Z{sLCt

H 9-11 XML Parameters related to Flat Field Correction
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9.8.1

Flat Field Data Selector

o

M 2% Hiet 20| d-d%t Flat Field 2 HOIH= ZtHZe] 22 HZ2/o M 0f

o
a1, O] HiolH= 7toetel des 2t AW =ZgUth e dEs At H Fo=

()

$0 H

>~

443t Flat Field 2§ HIO[HE ALEst2{H ZiH2tel Hl2(2d HEZ2[of MEsHoF gL Tt VC-

AMX-M144F ZIH2t= Flat Field 28 HIO|HE MESAHL =22 &+ U= 8712 HI2HY

H22 Y2 MSELICt Flat Field Data Selector Lf2t0|E{S AHE3SH0] flsts S MEHE
= AFL L
Non-volatile Memory Volatile Memory
(Flash) (RAM)
Flat Field Data Load
Flat Field Data 0 ‘
/ \ A . -
ctive Flat Field Data
N~ I
Flat Field Data 1 Flat Field Data Save
N~ A | '
Flat Field Data --- .
N~ R Flat Field Data Load
Flat Field Data N

N

12l 9-10 Flat Field Data Selector

Flat Field GOJE| X{&5}7)

X 2M3tEl Flat Field GIOIE{Z ZtH2t Flash HZz2o] XY= Yo MEsHH, O+
=
7. Flat Field Data Selector It2t0|HE AtE5H oiXf ZM2tE Flat Field HIO|HE MY &
A2 AP
2. Flat Field Data Save If2t0[EE HAlSt0] 2d2tE Flat Field 27 OIO|HE X|&ot Y0
MLk,
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Flat Field 2% G|O|§| £3{Q7|

Flat Field 2 GIOIHE ZtH2tel B2(2d 220 MTet 8% Zio2tel 2d Flat Field 23

HOH S92z =2z & AL

e:fe:fe)

7. Flat Field Data Selector W2[0[E{S AFE3H0 FHH2t| 24 Flat Field 28 GO/ Y2
2 222 Flat Field 28 HO|H7I MEE F9E X|FLLIL.

2. Flat Field Data Load If2t0[HE Al MEASH Flat Field 28 HO|HE &4 Flat Field
2 0ol E922 Z2{ZLICt
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9.9 Fan Control
Zto2tel =HO= Ol HEALof ¥

o
=
AE0 e Mol Asstes d-8e =5 JUSLICH Fan Control #& X

#5 L
XML Parameters Value Description
FanConfrol FanOperationMode Off Fan 2= off x|
On Fan & &3

H 9-12 XML Parameter related to Fan Control

9.10 Temperature Monitor

FtHEtols WE 2=5 ZUHGSH] flh A HOl WEEY ANM Atz 2EE 2l

= - =
= UASUCH Zio2t e 22 #te XML Oef0jH e ohad 25U o
XML Parameter Description
DeviceControl ~ DeviceTemperature M EHRIE 25 BEA

H 9-13 XML Parameter related to Device Temperature

9.11 Status LED

Fthiet =Bol= FtHztel s JEIE €24F7| flet LEDZF RUASLICE LEDS| EiQt 10

o =
digots ZHo2t dEi= BtSat 25 Lt

Status LED Description

Steady Red 7toe =7\t ot &
Slow Flashing Red CXP Link & ¢t &
Fast Flashing Orange CXP Link =2l &¢
Steady Green CXL Link HZ&E

Fast Flashing Green g oy d& =

H 9-14 Status LED
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9.12

Test Pattern

7|.|:|-||E|.9| MAFAO| XP% O:l 2 3}o

OO 1= -

2O dMoE HAE IjHE 8ot s 482 = JUSLICH
Hor

A, 22t 7tz L= gho] thE O|0|X|(Grey
O|0|X|(Grey Diagonal Ramp), 2|1 Ozt gistoz  Ziol

Diagonal Ramp Moving) & L|Ct.

HAE mjH

izontal Ramp), CHZ

FE QoY gl dd HMREH Les Fd HolH o
o

25 M ZER7

-

reto 2 gto| 2

H
o o

]
Ct231 SZ0|& O|0|X|(Grey

XML Parameters Value

ImageFormatControl  TestPattern  Off
GreyHorizontalRamp
GreyDiagonalRamp
GreyDiagonalRampMoving

Description

Test Pattern 7|5 Sii Al

Grey Horizontal Rampz A3
Grey Diagonal Ramp2 &4

Grey Diagonal Ramp Moving
oz M

H 9-15 XML Parameter related to Test Pattern

38 9-11  Grey Horizontal Ramp

Page 64 of 81



VIBWOrkKs VC-4AMX-M144F AFEX} Of 52

a3 9-12 Grey Diagonal Ramp

18 9-13 Grey Diagonal Ramp Moving

/_\ Caution!
tH2te] SHMEO| 2t EHE = Test Pattern? F0| HEtX|E2 FAO0| CtEA 2L =
UG LICH
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9.13 Debounce

4% Mo

Low Al AlZts X8

Debounce Time2 AdEStH Chg 80t 20| 43 ZrECH 22 High H Low A=

o
=2 HESHY FA[E L,

Arrived Input Signals
I N

n >~

—1
L] [

Debounce

Debounce Time

Applied Valid Signals

— 0 e—]

Delay Delay

12 9-14 Debounce

Debounce Time £t XML I}j2t0|EH& CtS ot Z&L T,

XML Parameter Value Description

DigitallOControl ~ Debounce Time ~ 0-1,000,000 ps OFO[AZME EtH|2 Debounce Al7t

A7 (Default: 0.5 us)

H 9-16 XML Parameter related to Debounce Time
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9.14 Reverse X

M 52 71FoE Yyo| 32 L JISALIL o] 752 Ftujate B

go| 7t S
s DCOo|AM HE JHsELICH Reverse X 23 XML It2t0|H+& CHEar Z&L|Ct
XML Parameters Value Description
ImageFormatControl  ReverseX FALSE Reverse X 7|& SiA|
TRUE g9 ze FEYI

H 9-17 XML Parameter related to Reverse X

12 9-16 Reverse X F&t
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9.15 Reverse Y
Aol TtRH T B2 7IELE Yo MoE FHE= 7IsYLICt O] 7|s2 FtOele] BE

s REOAM HE JHSELICEH Reverse Y 28 XML O2t0|EH & Ch21F Z&LICTH

XML Parameters Value Description
ImageFormatControl  ReverseY FALSE Reverse Y 7|& S|
TRUE J¢el ¢t FHEY

H 9-18 XML Parameter related to Reverse X

2l 9-18 Reverse X G4
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9.16 Digital 10 Contro

Ztoetel HEE /=Y thXts CHYet ZEZ AREY 5= USLICH
Digital IO Control 2t& XML If2t0|H &= CtEaE Z&L
XML Parameters Value Description
DigitallOControl  LineSelector Lineln0 Jtofctel HEE @/=9 HA " e Y
o= e
LineOut0 toete] HEE /&3 At 49 TE =9
oz Me
LineMode Input MEfor Q/E8 THAp 1HH0| 23 MEfzts ©
2 EAl
Output MEdSE /&= THRL 40| =8 MEj2ts X
2 EAl
Linelnverter True Line £8 Mz 8H
False Line £ A= BHHE|X] §AS
Line Source Off Line 8 |
FrameActive Bt T2 9| readout 717t2 HAZ =¢
StrobeOut SiXf =& F70] = XS MFsi0 EA
Z2 &9
UserOutput  UserOutputValue 87d /0 2 EA =3
UserOutput UserOutputd  UserOutputs MEIRCHE M EA|
Selector
UserOutputValue True BitS HighZ MXN
False BitS LowZ M
StrobeOutDelay 0 ~ 65535 Strobe Out ZE0|AM Tps BHRIZ2 delay 88

H 9-19 Digital IO Control
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Ut 8 ABE FIELICH Strobe Out AIS= Chg 12174 20| &3 AlZHo]

MS = Z2jAQ] EZ|HE A}

= Alo] B=EE stFgLtt. of
2 g Hiyol 20l FoM ojie FELICH
o A

Exposure
Frame N

. o1 1 StrobeOut _» 4 __ -
" " » StartDelay " »

Exposure
Frame N+1

Exposure

[ |
-
| |

g

Strobe Out
Signal

&l 9-19  Strobe Out Signal

@ Note:
Strobe Out tIZE A8 4R

st AR =9 A& X|Ht AMFo| As X|H AO|ol& 9 a2t
20| Strobe Out Start Delay?} ZAsHS Qolsfof o

=

Camera Model

Strobe Out Start Delay
VC-4MX-M144F

< 0.8 us

H 9-20 Strobe Out Start Delay

9.17 Device User ID

Zto2toll AFEX Fo| "HEE 32 bytetX| ¥ £ QUEZLICEH Device User ID & XML
ot2tole= Ctaat 250

E g

XML Parameters Description

DeviceControl DeviceUserlD

AFEXE Hol HE UH(32 byte)
H 9-21

XML Parameter related to Device User ID
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9.18 Device Reset

7tH2tE 22|H2E  Resetot] TS ZCH ZLUICH ResetEs FSHH  ZHO02tb CXP
Do e Atole] AZB2 SHME2= CRA] AZSHOF ©fLICE. Device Reset & XML
I N = ey =

XML Parameters Description

DeviceControl ~ DeviceReset =25 Reset =Y

H 9-22 XML Parameter related to Device Reset

9.19 Field Upgrade

7to2s EEO0IM

f
245 ga0|Est=

=

9.20 User Set Control

ZtH2tES 2oliStX| U1 CoaxPress QEHHO|AE S| Firmwarelt FPGA

s MSLULE XAt LIE2 Appendix BS

HESHAIRL,

AEXE ZHH2E AE 2 72t LHE2| Flash YH0| MAESHAHLE CHA| 22{2 & JASLICH ME
A2 & JHE X HSD Load FIEE M JHE KHLLICE User Set Control #& XML
oieto|H = Chgxb &L 0t
XML Parameters Value Description
UserSetControl  UserSetSelector  Default  Zt02t A8 & Factory Default Settings2 A &4
UserSetl  ZtOi2t 482 UserSet12 A&
UserSet2  ZtOij2t 48 E UserSet22 M &
UserSetLoad = User Set SelectorOij Al MEHTH AFEXF M™S 7t 2t
ol Load
UserSetSave - User Set SelectorO|A] MEHSH HAY AR FtO 2}
™2 NE
Ch Default @92 Factory Default Settings &<
OS2 Load?t 7ts
UserSetDefault  Default 702t Reset Al Factory Default Settings -8
UserSetl  7tH2} Reset Al UserSetl H&
UserSet2  7tOM|2} Reset A| UserSet2 H&

H 9-23 XML Parameters related to User Set Control
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Default S0 M Zio2t 29 g2 7io2tel &Y d9ez =2 s UXY 28 Us
HEy += QEUCh FtHzlel RS ACH AL FHHERE  resetst™®  FHH2te] A Y
A0 28t A2 BIEUCH MY S ol 2F S resetel 20X AHESIAHEH 28
US AEX Y StLIO| MYBHOF ghLICt,

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

User Set Load

-

User Set Save User Set 2

Work Space User Set Default

Default

Factory Default Settings.

User Set Load

2 9-20 User Set Control
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=
e
o
o
0z
A
ofn
mjo
_O'_|'
s
=]
L)
_>':
oot
mjo
oz
o
o
-

A7 BEELIE

° SlHHO| OFFAE HOX| GfE 8%
— Aol2 HZO0| MUzZ EU[A=A| YA,
- W@ 320 M2 O|ROX[=X| SASHAI2.

- 2R E2A Y3 REY FR, E2[HI MUz YHE=A ASGYAIR.

— HZ=o| ZHO| F X HRASHYAR,

[

© Mol ofEA U 2

|
=}

K

I=7F 9t5] AR 2ABHYAIL.

- F AZHO] HESH X| RISy,

- ZEPH7 B AR AL,

— Gain 0| HF HA HEEO UA=R 2QlstyAlL.

°  ZiO2t SOl O|Yt EAHE 8%

- Y HZOl M2 ==X =elstHAI2,
— ZHOHEto A HZ|7F LA BIE Y H e EE
° E2[A REV MUZ SHEX $s 7
— CXPIn E2[H ZEQ| Z2 CXP = YIHOM E2|AH 20| MLHZ =A=X 2ISHAIL.
- 2f E2|H REQO| R A0l2 ¥ZEO| MU=z =A==l SASHAIR.
°  SM0| ZX| piE O
— Coax #0|& HZO| MU= EA=X| &QASHHAI2,

- HAREO SEE Cxp = Yo FtH2tot Moz AZEOf A=K, 280 MU= EA=K
[¢]
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Ho ]

M=

Aol otz &1F 2 ME Defective Pixel Map O O] E
& = Aot g HEHAM 2
& LT

Appendix A. Defective Pixel Map Download

S ZMota CsV M (*csv)E
=]

=
1o

SYLCH &g Al

=0 =F
L=
ZhefLct
) defect - windows M 2%
mE ' dy HoE oo omeF BEE MA© 27V ESZH)
X 22 1= : comment line,
] - 0 -- comment line,
< i - H.Y
guEs 28 2011,3
L15 - & 178,7
A 8 c 52,8
1 |: comment line 699,8
2 |-- comment line 268,10
3 |- input output 1112,10
4 0 4095 1'”3'12
5 1 4094 608,16
6 2 4093
7 3 4092
8 4 4091
9 |: :
10 (4095 0
1
12 Ln 12, Col 1

100%  Windows (CRLF)

UTF-8

Vieworks Imaging SolutionS Adst =
HA|ZLIC}. Defect B2 MEASII File PathO| A CHE

=

H=
HES gL,

Device Maintenance

MCU FPGA Defect FFC LUT XML Script

Defect
Defect File Information

1. File Path

2. File Size

1. Camera Defect:

2. Download Defect:

0%

Camera Defect Download

Upload to PC
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Appendix B. LUT Download

LUT HIO|H= & 7IX| /g2 Mda = ASLLCH Ma3Ees Z2-0A Luminancel| &0t
- o

StAL, A SOM Aget Csv me(*.csv)a 2N HRZ2EY

B.1 Luminance LUT

20t 2 creEc

7. Vieworks Imaging Solutiong A3t = HES 2S5t ofefiet &2 &2
i L .

HAISLICH LUT &2 MEistT Type:
7

mjo
nx
ox
el;
ki
>
=]
°
!
g
rm
mjo
Ml
Ju
o
-
a

2. Gamma: 23 ZLOo {|St= 4f

Device Maintenance
MCU  FPGA Defect FFC LuT HML Script

Graph
Type:

Luminance

40395

3071 Load File

Save File
Gamma:

Draw;

2047

1023 .
Linear

Point

Clear

1023 2047 2071 40935

Config

0%

Camera LUT Download / Upload
Download Upload to PC
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Eo =AZ|S M ko) [E=3
3. Download | HES Z&/6t0 ddo &0t ¢t2 7t
MCU  FPGA Defect FFC LuT HML Script
4095 Graph
Type:
Luminance
3071 Load File
Gamma:
Apply
Draw:
1023 )
Linear
Point
o8 Clear
0 1023 2047 3071 4095
Config
0 %
Camera LUT Download / Upload
o EOo = = =
4. CteRE 2R E D HES 2210 2ol
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B.2 CSV LY GRZEE

7. oM ofef IZe| AN LUT HIO|ES Adstl CSV m(*.csv)2 My gL T
o=z nzle MM IYUS HEHUM SAS Ho| RaLIC mHY KMo Bit =0
S ZROY0M AS & YEE CSV TYUS| HYXIE LutR WO} BLCE XY A
Nget A2 el ZaU
o EE i AlRSE Blele FMo= Heguc

2 08H 40959 =22 HE G0 7| SgL o,
7 lut - Windows HE % - a X
oz E OdE HOE oo maF EEE M0 2N ES2H)
£ e : comment line,
[l m~ | -- comment line,
« |7z |E- .
-- input, output
se=s = == 0, 4095
L15 - A 1, 4094
o . . 2, 4093
1 |: comment line 3, 4092
2 |-- comment line 4, 4091
3 |- input output e
4 0 4095 4095r0
5 1 4094
6 2 4093
7 3 4092
3 4 4091
9 [ .
10 (4095 1]
1
12 Ln 11, Col 1 100%  Windows (CRLF) UTF-8
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o .
HA[ZLICH LUT @S MEISED Type %
N o o
Load File | HES 2= gL
Device Maintenance X
MCU  FPGA Defect FFC LuT HML Script
4095 Graph
Type:
3071 i
Save File
Gamma:
Apply
Draw:
1023 )
Linear
Point
Clear
0 1023 2047 3071 4095
Config
0 %
Camera LUT Download / Upload
Download Upload to PC
o — o " Eo =ao&
3. Adet LT s HESHD | Open | HES 2R Y
o o
4. |Download | HES UL HR22E7 2r kM
A
S L

Page 79 of 81

io
mjo



VIBWOrkKs VC-4AMX-M144F AF2 X} O 5

Appendix C. Field Upgrade

Chx AXHOf whekA ZH02te|] MCU, FPGA 3 XML TS

P20 EY 5+ AT
7. Vieworks Imaging SolutionS A&t = | Configure | HES 22/610] o2t 22 isS
HA[EL|C
2. Y o|l=g Y20 A MCUL} FPGA L& XML #S ME4SID, File Path & HES
223t CH3 MCU, FPGA £& XML ¥120|= TS MEistn HES 22
2 LT
Device Maintenance X
MCu FPGA  Defect FFC LLFT XML Script
MCU
MCU File Information
1. File Path lzl
I
2. File Size
I
1. Camera MCLI:
2. Download MCU:
0% |
Camera MCU Download

3. gad0lE e LRV TlE|D SHEHof HeY &&o] EAIELL
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