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Package Components
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5.1 e

VC-12MX2-M/C 330 F 7}0|2t= X|C 335fps O] £ 2 4096 x 3072 SHAIZO| FAS HIdt= HYA

%[Z9| CoaXPress 2.0 7tH2tALICH MA Z|"H&2| FPD MZEALOA €I
HIEto 2 O] 7H2t= tE Frame Rate # Bt OfL|2t # 27t 23 &2 MSELICh
Z| Al CoaXPress 2.0 QIE{HO|AE AFESL0] 4 7H2| coax HO|ES HZASIH Z|C§ 50Gbps 2 HAt
HOIHE &Y £+ JUSLICL WE £t 23t d58 MS =
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S5l= VC-12MX2-330 F 7+ 2}
DM =T EXMOl FPD, PCB X Bt X| At

=
z9 £3

High Speed 12 Megapixel CMOS Image Sensor
CoaXPress 2.0 Interface up to 335 fps at 50 Gbps using 4 channels
PoCXP (Power over CoaXPress)

Output Channel: CXP-12 x 1/CXP-12 x 2/CXP-12 x 4
Electronic Exposure Time Control (Global Shutter)

Output Pixel Format: 8 bit

Multi-strobe Control (up to 6-line outputs)

DSNU and PRNU Correction

Flat Field Correction

Defective Pixel Correction

Gain/Black Level Control

Test Pattern

Temperature Monitor

Field Upgrade

GenlCam Compatible — XML based Control

VC-12MX2-330 F Feature Bar

ea-1+)
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5.2 Specification

VC-12MX2-330 F 7O 2te| At Chsaf Z& L Lt

Specification 7 VC-12MX2-M/C 330 F
Active Image (H x V) 4,096 x 3,072
Sensor AMS CMV 12000
Sensor Size 225 mm x 16.9 mm (Diagonal: 28.16 mm)
Pixel Size 55 um x 5.5 um
Interface CoaXPress 2.0 (CXP-12)
Electronic Shutter Global Shutter
CXP-12x1 94 fps
Max. Frame Rate | CXP-12x2 188 fps
CXP-12x4 335 fps
Mono Mono 8
Pixel Data Format
Color GB Bayer 8
Exposure Time (1 ps step) 1 us ~60s
Partial Scan (Max. Speed) 28571 fps at 4 Lines
Black Level Control 0~ 15.75 LSB (Increment: 0.25)
Gain Control 1x ~32x
Trigger Synchronization Free Run, Hardware Trigger, Software Trigger or CXP
External Trigger 3.3V ~24.0V, 10 mA, Logical Level Input, Optically isolated
Software Trigger Asynchronous, Programmable via Camera API
Dynamic Range 54 dB
Lens Mount F-mount, Custom mount available upon request
External 10~24 VvV DC
Power Dissipation Typ. 21.5W
PoCXP 24V DC, Minimum of two PoCXP cables required
Temperature Operating: 0°C ~ 40°C, Storage: -40°C ~ 70°C
Dimension / Weight 80 mm x 80 mm x 102 mm /680 g (with F-mount)
API SDK Vieworks Imaging Solution 7.X

Table 5.1 VC-12MX2-330 F A}QF
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5.3 Camera Block Diagram

 FPGA 3
LVDS Image Data: [~ “4—[ Line Output ]
CMOS Image Processing peemesmemeena. .
Sensor SPI Control and T exP2 | [ CXP12
: Control Logic o Driver : Channel 1
" e o — J = X ~
PN / IO
: C [ oxez | CXP-12
N ~N ¢ . Driver : Channel 2
1 e o ———J ¢ X
] : E T ) "
Micro Controller ~ [~—=—: | CXP-12 | : CXP-12
] : - Driver ' Channel 3
: P I K J
2 R e Y \
[ I A S| CXP12 | CXP-12
Driver : Channel 4
.~/ ] L S

Figure 5.1 VC-12MX2-330 F Block Diagram

FtHEte] BE HEZD H0|E XE|= 8Lt FPGA & LM O|FO{ZIL|Ct FPGA W& = A Softcore
YES| 32 H|E RISC OIO|AZZZMALL Z2M4Y & HEE EX2E2 O[R0{H UFLICL

00| A2 Z2 M M= CoaXPress 2.0 2HEHO|AE S50 ALEXIZRE HYHS &1 0|5 Mg Ch
TEMY & HEE 2E2 CMOS MO HEE Hat OO[HE X 2[5t0] CoaXPress 2.0 QHI|O|AR
LHE LD, AlZHO| RIS ER[A Y3t AERE FHO| HEEZ HYTLICH O] B0, FPGA 2/ 0=

o032z HEEZS XSS ?l¢h Flash 2f & XM2[E ¢let DDR3 0| FHE AUSLIC.

=
=]
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5.5

Mechanical Specification

Lt =02 22|01 THelef 7t X|+=& LIEr LT
- 102 -
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- 68.0 L 47.42(Mechanical FB) _
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Glass
!
Image Plane
86 8-M5 DP 7
Camera Mounting Screw Holes
Camera Mounting Screw Holes (90% Interval)
C ==
Figure 5.3 VC-12MX2-330 F F-mount Mechanical Dimension
Rev.1.3 Page 13 of 83 D-20-402



VC-12MX2-M/C 330F

VIEWOrkKks

Camera Mounting % Heat Dissipation

5.5.1

garg

ot FtHIEt A A

FtHIEES| HK| HEH7

=2 o
= T

AR,

10

4

ol
00

tALE 20123 Ctg At
471 O[&2| LIALE AFESHY NFBMAL,

Atolof o|=0| 7Y &l

IS Al 2.

o

=
e

=5

ok
LS

>
HEH

E

.l

A

FHo|2tet Al
dE B,

SHAl RAISHY Al 2.

~
=

dAzxol 37|Lt FAZ FHHEECE AL FA

PN SSPNER

O

AR,

.
o

]

=0 020 QYR %EE X

H

garg

ot FHH|Et AHX| A

-
o

o o
Yes 7

~
Ho

=

[E]

<H
<

AR, A+ CHRE SOl

10

J/

= 7tHetE PRS0

(o]
AA

Z2deh 20|

sle 87 ZrHEtof A

(O: &€F0l5) FE2S0| AXSHIAIL.
7tHI2t2| Front-Block 30% O|A&0| BEE|EE HA|SHMUAIL.

AL
s

Lo O
xT— O~

D-20-402

Page 14 of 83

Rev.1.3



VIBWOrkKs VC-12MX2-M/C 330F

o

it HE U

S MH2 AFEXIC| PC O CoaXPress 2.0 Frame Grabber(0|3} ‘CXP-12 Frame Grabber’)2t 2&
ZEQOf7t HX|E0f AUCtD JPFerL|Ct ESH ot HAt= 4 74| coax HO|&S2 AHESHO ZHO|2tet
CXP-12 Frame Grabber AtO|2| HAS GoCt 7PIRtL|CE XpAM|SH Lf&2 CXP-12 Frame Grabber A&
HIME HZSHAR.

Ch= X0l et AFgAF PC O 7tH2HE HZ R L C

n

>

1. FHHEte M 35 X7 2220 U=X], PC o TR0l HM U=X| 2S5t A|L.
o T 33 TKE ALESH0] 7tz MAS Sedtels 4% 2 ¥ tHAE TASHHAR.
= PoCXP(Power over CoaXPress) X|-® Frame Grabber & At23}0] 7tOf2tof] &

3% 3 A E TASHAIR.

I

2. MY BF TAE ABE FL
a.

Coax #0|=2| 2t& 22 7tH2te] CXP AHUYEH CH10| £ CtE &2 PC 2| CXP-12 Frame
Grabber CH1 Off HAZAgLICt O CF3, CHE M 7H2| coax HOlE2 AHE3IO ZtO2te| CXP
Y E CH2, CH3, CH4 2t CXP-12 Frame Grabber CH2, CH3, CH4 £ ZtZ} AZ%L|C},

b. T O{HHE Fto2te] MY U chxpof| AZGL(CH

c. 4¥ OfEiE el E2{08 7| 2MEN RSLICH

3. PoCXP X|®¥ Frame Grabber € At23l= ZE2
a. Coax #0|29| ot& E2 7tH2te] CXP HYE CH1 0| 21 CHE €2 PC 2| CXP-12 Frame
Grabber CH1 0f GZA%tL|Ct 07 CHE, CHE Ml 7HS| coax 0|22 AHESHO] 7HOH2te| CXP
7{4lE| CH2, CH3, CH4 2t CXP-12 Frame Grabber CH2, CH3, CH4 & ZZt 9 Z%tL|C}.
o

24
b. CH1 & CH2 42 BtEA| AASHOF ZtH2to) MRS 32 = AFLCL
4. HE 70|20| MCLZE HZZA=X] olgtL|Ct,

Power over CoaXPress Al A| Fo|Atgt

PoCXP X|2 Frame Grabber & AFE35I0] ZtOE2t0)| MeS S2dt2A™ 7H0Et X CXP-12

o ol L HiC A| OZEBUOL SHUIC
T Frame Grabber 2| CH1 % CH2 = HIEA| HAZAs|0F $hL|C},
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7 Camera Interface

7.1 General Description

VC-12MX2-330 F 7tHf2te] = HF0= 2 3R/ HZ Mt EfEA| LED 7t oM Z449| 7|2 Chait
ZSLo.
* (D Status LED: MQ EA| U RE OC HEA
« @128 MY A4 A HEE WEY Uk JiHEt TR Y (PoCXP & MBI ¥E BR),
7tm2tel 2 2 £ 2toloz 43
5

* (3 CoaXPress 7{4H: HIC|2 HoJE H& A FtH2t Xof

PWR-CTRL

Figure 7.1 VC-12MX2-330 F with Micro-BNC Connectors
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7.2 CoaXPress 7{4!E

CoaXPress ZZ2ZEZ0|&= Ats &3 ZAM H7{L|Z(Plug and Play)0| Z&Z|0f ZtH2t0|A CXP-12 Frame

Grabber 22| AZZ HSHA HXg = UELICH FHH2tQE CXP-12 Frame Grabber AIO|Q| HAZ2 &5

H 0| = (coaxial cable)& AtEdt, #O|=T Z|C{ 12.5Gbps 2 HIO|EHE &Y = USLICt PoCXP XX
o

% = AN
CXP-12 Frame Grabber £ AtE%t= 4% &% 70|22 & M0 MRS 32 == AFLICH

7.2.1 Micro-BNC 7{4!E{

Lol o)fo)fo)

CH1 CH2 CH3 CH4
Figure 7.2 Micro-BNC (HD-BNC) #{4E{

VC-12MX2-330 F 7t0|2t2| Micro-BNC FHHE{= CoaXPress 2.0 ExS =20 H4UEQ| ME 1H2 Ct2
HeF Z&LCH

Channel Max. Bit Rate per Coax Type PoCXP Compliant
CH1 12.5 Gbps Master Connection Yes
CH2 12.5 Gbps Extension Connection Yes
CH3 12.5 Gbps Extension Connection No
CH4 12.5 Gbps Extension Connection No

Table 7.1 Micro-BNC F{4lE{ Tl M

&% HO|E(E+& ‘coax AO|='0|2t HS AL23}0] CXP-12 Frame Grabber 2+ 7t 2HE
g o AHZ KXo Folsifor BL|CE ZtH2te] CXP H4Ef CH1 1t CXP-12 Frame
Grabber CH1 2 SHIEH AZASHX| o™ FtO2te| HHO0| MOUZE EHE X AALL

CAUTION e
PC ot 7tH|2te| S410| HXNoZE +TE|X| ASLICEH
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73 MY o4 o HEE YEY X

Ftozte] M 3 9l HEE QU/E™ CHAtE Hirose 12 B 749 E{(part # HR10A-10R-12PB) & L|Cf. Tl HiX|

= =
A Fd2 o2 2L

Figure 7.3 Mg

Pin Number 7 7 7 Description
1 DC Ground Ground Camera Power Ground
2 +12 VDC Power Camera Power +12 VDC
3 Output- Ground Output Common Ground
5 Trigger IN- Input -
6 Trigger IN+ Input -
Output1+
Output2+
4,7,8,9,10,11 Outputs+ Output 3.3 V TTL Output
Outputd+
Outputs+
Output6+
12 NC - Not connected

Table7.2 3 YUY U UEE Y=Y Tl © 4
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He o3 Al FolArg
o FtHEte] MY HiM AHZA Fof FtOEtel Y FRAUO| M Us A2 =Holst 20
S sHFHAIR. Zio 2t &40 elo] 2 = JUASZLICt
o FiOEte] MY MY Y HYE =460 MY2 S=otH FHHEte] LHE 227}
CAUTION
=g = AEH T
e Hirose 12 T HUYE0| HEE[= 00| (mating) 49 E{= Hirose 12 E Z2{d(part #
HR10A-10P-12S) =& 532 74 & L|Ct.
« 27 WY 55 A= 10~24V HY SO 3A Olg MR FHE 7= U
OlHE Ll AHES FHELICHx MZEAF ®@F YA O{HHE HMISSHK| A3).
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7.4 Input Circuit

ofgff 22 12 HYHS E2|A M=z Y 92E LIEID ASUCH E2A 28 d=s ZE

H
M ELICH Debounce 7|5& ALESI0] 720 R U M=z TERg
=
=

=
Yz Mol B2 X 4 ALLICL ool B2Eet Zo| 9 3| M

User Side o Camera Side

+3.3V
+3. 3V~ 24V

MMEF4332LTIG
1 2 mgger In+ 1 2 1 8
- T 5 Ancde WCC [— 1K
Trigger 180/1608
TRIGGER

5
Trigger_In- 3 Collector [

Cathode GHND —
TLPZ358

Figure 7.4 Input Schematic

7.5 Output Circuit

12 8 HYEHO| &8 228 LIEILHD JAELICH AHEXH= Digital /0 Control 2782 Sl

o
| e R o
88 28% = AUEL|CHO.11 Digital I/O Control &)

HR10A-10R-12PB 10

| e~
If‘_/[@ Chw;
@O Q0

STROSE-
+3.3V
111
o |20
STR! 0 Ve TTE RS0 47
il oo 7 RE1 T
5 O1 18 |Rez T
7 naln 3 2 OZ '8 Rez T
] 2 [ Ree 7
STROBE Signal O4 73 [ReE a7
a5 05 [Tz
— o8 08 T
17 o7 o
o ios1 Pan O JC 11
IDEZ  GND
TALVCE41ABD
7 s L ov

Figure 7.5 Output Schematic
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«  Exposure Start(‘t & A|%}) E2|H

e LE ANt HY

O] o] MO L= =Y AdbtMoz 2=

rot
0
10
08

>
mjo

ol 0| gL,

Acquisition Start/Stop %' = 3 Acquisition Mode

rE
N
=
o
.
Q
>

Acquisition Start HHZ A3

O
Ho B et ddE 25T + YSLICh

AL 2|58 FH|BILICH Acquisition Start HZS AWK

Acquisition Mode If2f0|E{= Acquisition Start E O 23 280 2Tl JT¥S O/X|

VC-12MX2-330 F 7t0|2l= Continuous 2t X|2/&HL|C},

Acquisition Mode IfZ}0/E{E Continuous £ H7-SIH oF 2o G4 Z 253t Z0| = Acquisition Start
FH2 Ut E|X| QST Acquisition Start HBHS HASIH dt= UHF FoE2 25T = USEUHLCH

Acquisition Start Z &2 Acquisition Stop Bd = HASL7| ©IX| AL |FX|ELICH Acquisition Stop

YES A5 FHH 2= Acquisition Start ES M=z HASH| FNMHA| S =S5 & REHOL

Rev.1.3 Page 22 of 83 D-20-402
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Exposure Start E2|7

Exposure Start E2|7H A= E 7I02t0| S55tH Ft02l= Exposure Start £2/71 25 7] &EfZ SHH|

LE IEE Mot TS readout & L|CHFigure 8.1). ZHHIZH7t CH2 Exposure Start E2|7 A%

Ot MENZ} | Zi02t= Exposure Start £2/7] &5 [f7] &E2 =[SOt LICL O] AEOIAM

MEZ& Exposure Start E2|H Mz E FtHZt0| S5t FtHEts CHE =& AIREL

Exposure Start Trigger = Ct21t 20| & 7IX| RE2 HFE = JSLCE

Trigger Mode Ii2t0|HE Off =2 d78SIH 7tH2t= RSt Exposure Start E2|HE LT 0| A

LYAZ|EE ALEXIZL Exposure Start 4125 S22 a7t EUCH FHH 0N Zdst= M=ot

FYE 2SSs S = framerate 23 Ii2t0[E Q| A0 matAM ZFEL O

Trigger Mode I}2I0[E|E On 22 27SIH ALEXt7 7HH[2t0 Exposure Start E2|H M2 & Sa53HM

Ztmet7t =& PEE AMESHES Siof gL ERlA M=It S5E WotCh gt =& i8S

AlZfgtLct ol2fet oz L= ol TAME M, H& 7tset X frame rate ECt HE £ =

Eg|H Mz E S2¢tH o LU CHSE 7ts%t X0 framerate = O & 20IA HY). 7tH2t7} Exposure
A

- 4 o
Start £2/7/ &5 L[ff7] &7 ot2 I E2[A He == FAIELE.

ot
mu ot

nx

re o
ot

OF

-

o mos
2 E 3=oIH

Acquisition Start Acquisition Stop
Command Command

Exposure Start |_| |_| |_|

Trigger Signal

- mmy
- mm
- mmi

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

: Frame transmission

-‘-I

Figure 8.1 Exposure Start Triggering
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VIBWOrkKs VC-12MX2-M/C 330F

o
“Ef|H Mz 3570 CHSiA Of 7|5t U&L|CH Exposure Start E2|H MZE O 2t

%ol BoM=
S2ot= 2H0l= Software, User Output0, Link Trigger0(CXP-12 Frame Grabber), Timer0 Active =&
|

Hardware 2t &) CHA ZkX[7F Q& LCE

+ Software £ SdiM E2|H MU=E SS5t2{H Trigger Source LIZ0|EHE Software 2 A7} Of
gtL|Ct O3 CHS Trigger Software B2 A3g WHOICH Exposure Start E2|H A= 7t 7O 2Hof|
SogUoh

« AFEX+ MH(User Output) Exposure Start E2|7 XS E FtH 20| 3 235t2{H Trigger Source
I}2t0]E{ £ User Outputd 22 AXs0F $L|CH 13 CH2 User Output Value IIZHO|E{E On(A3%)
= Off(5td)2 T 2H6t0] Exposure Start E2[A M2 E FHHEH| S5 & ASLICH

e CXP-12 Frame Grabber 2| CH1 A4S EsiM E2|7H 2SS 338t2{H Trigger Source LfZt0|ES
Link Trigger0 22 H7XsOF BL|CH. 103 TS CXP-12 Frame Grabber MZALO|A X 3dt= APIE
2t8310] CoaXPress E2|7 LZE Exposure Start EE[A M= 2A 7tH2to] 32 = USLICH

M3t Lf82 CXP-12 Frame Grabber AL HYME HRSIMAIR.

Xt A7 Timer 7| s2 &M EE|AH M= E 52324 Trigger Source IfZtO0|E{E Timer0
Active 2 A748|0F 2 L|Ct. Counter And Timer Control 30| A Timer Trigger Source LiZt0|HE
Line0 22 MH3S|IH Line0 MBI E AA AMSE A= Timer 2 AF2 30| Exposure Start E 2|
MZE ZiHEH 388 = US

. Hardware% %3HA1 EE|7‘| M E Z3252{™ Trigger Source LI2I0|E S Line0 22 AH3|0f

2=

7t 2t S 338tH M=l Exposure Start E2|7 AT S

I':I

At
A&

[\
—

=E M Hof

Exposure Start E2|H 4= E 7i0Et0| SSdtH 7t0Ete o 2SS AL L o 25 ENM
8% 24+ S Sot= S FtHEr MMl TAo| 8o EE= A2t

7t 22| Trigger Source & Software 2 2°H5}H Exposure Time Lt2t0/E{0] 2
AlZto] AFE LT

rir

lo o
IS
o

7t 2t2| Trigger Source E User Output0, Link Trigger0, Timer0 Active "= Line0 22 745X

Timed @+ Trigger Width & 7}X| &S Z Exposure Mode & &% 4= UELICE Timed 2 M HIH
Exposure Time Lt2t0[EOf osf 2t S| =& A[ZH0| AEE 1, Trigger Width 2 HESIH ALE X7t
User Output, CoaXPress, Timer == Hardware 39| A& (rising)t st (falling)S Z&teH0f et ==

AlZto| AMEIL|CE Trigger Width ZE= FAOICE CHE =& A|ZHS M2 I S2¢tL|Ct

0
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VIBWOrkKs VC-12MX2-M/C 330F

8.2 Acquisition Start/Stop B&d U Acquisition Mode

Acquisition Start ZE2 HASIH Ft02t= & =SS TH[ELICH Acquisition Start HE 2 AHASHK|

gon stojate ¥AS HSY 4 glaLct
o

Acquisition Stop ZZZS A} 52 Z2LIC} Acquisition Stop S

HASHH FiH2ts CfEat 20| HSELC

« FHHERE Y 25 IPEE st UX| Hel FA Y =5 Jss FEYLUL

« FHHERE BY =5 IPEE Tdstn el Il T2 Y =5 WEE ARSHL M Y =5
s SEYLILL

Ftoitel dd =5 JlsE AT F=ot7| Ho| Acquisition Start TS CHA|
C

— o
d2 2t FAIE = UYSLICEH ol EXE EX[SteH
Acquisition Stop 3= AMstD FIO 2t

—_

A S gda 25 EE etee WakK| 7|CHEl
CtS Acquisition Start 332 AL,

VC-12MX2-330 F 7} 20| Al = Continuous 3+ 7}X| B O 2 Acquisition Mod

e
Acquisition Start F &2 AHaot = {St= THE Exposure Start E2|A M§% Al = ASLCH

FHO|2t 7} Exposure Start E2/7 215 7] AEH0IM Exposure Start E2|7 Al

Foe S5t dSL L FtHets AchISItIOI‘I Stop FHS HAY WX ALZSHN oS
2| S8L|C}. Acquisition Stop HHS HAWSIH O o4 FHES 2S5 £+ glay Tt
Rev.1.3
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VIBWOrkKs VC-12MX2-M/C 330F

8.3  Exposure Start E2|#

Trigger Selector I{ZI0|E{E AFE5I0] AA8Y E2[AH {8 MEY £+ AL, VC-12MX2-330 F

7t0 20l M= Exposure Start E2[HE AL8E = UESLICH Exposure Start E2|HE= G4 &5 AlZSH=
Ol ArEE LICH Exposure Start E2|H&= 702t LR O|A 445t HLE Trigger Source £ Software, User
Output0, Link Trigger0, Timer0 Active S== Line0 22 7510 QLA S5 == USLICH
Exposure Start E2|H A= E 7tH2H0] S5otE JtHEte =& aPEE AIEEL o

8.3.1 Trigger Mode

Exposure Start E2|AHet 2tHEl 7t SQ3H Tt2t0|HE Trigger Mode Lt2t0|E QI LICH Trigger Mode
ot2to|He Off = on 2=z ™Y L

8.3.1.1 Trigger Mode = Off
Trigger Mode H2t0|EE Off 2 EH3tH LRst 2= Exposure Start E2|7 A E FtH2} LIFEO|A
MM 20| AHEXf= ZHO2H0| Exposure Start E2|H Al % 22 ZaJt st

Trigger Mode £ Off 2 2@78?t £ Acquisition Start T & A5t
EZ|H NS E MAMstLCt 7tH 2= Acquisition Stop HHS A

M FIH 2= XS 22 Exposure Start
= 5

= =

Eg|A Mz E gLt

b I§77EX] Al&3H A Exposure Start

0z

03_

Free Run
Trigger Mode LiZt0|HE Off 2 47ESIH 72t LHEOM R BE E2[A M3 E
MdgtLCE Ol 20| ZtH2tE H7ESHH AMEAZ ERot EZ|AHE FYUSHK| QAot=

(=]
AL A2 &STLICE ol2st At - EZ =9| “free run”O|2t 0 TFL|LCH

=

7t 2H0 M Exposure Start EE2|H A2 E H-d5t= £ X &= Acquisition Frame Rate It2t0[E0f 2|3Y

A
Z28E + gy

o XY FtH2t MHOAM S Jt53 A|Cf framerate ECF M2 4t 2 MHEIH X| ™St frame rate 2
Exposure Start E2|H AZE 4L Tt
o HXf FtH2 A™HUAM S 7tsT X framerate ECF 2 i 2 MMSIH FtOH2ts &8 JtsTt

—

%|CH frame rate 2 Exposure Start E2|7 ASE MMstL|Ct,

Trigger Mode = OffY I =& A|ZF H|Of
Trigger Mode LZt0/HE oOff 2 HA-stH 2+ &

ol osf ZEELICH AtMe 82 8.4 & A7 2HE HESHIAIL.
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8.3.1.2 Trigger Mode = On
Trigger Mode H2IO[EHE On 22 H7ESIH AL8At= Y 2SS ARG 2 & mjotct 7 2tof
Exposure Start E2|H M2 E ZZ6|0F SFLIC} Trigger Source It2t0|E = Exposure Start E2|AH A=

o
FS ot A& MS(source signal)S K| G grL|C

Mot

dztg ¢

M 7ts%t Trigger Source Li2tO|E= Ch2at Z& L CH.

«  Software: AEXH AFEO|M Trigger Software @& = A0l 7+H 2t Exposure Start
EZ|A M2 E 35 = JU&UHLCH

e User Output0: AM2XF ZHFEOIA User Output Value Lt2t0/EE On E£= Off 2 AH™5HY
Exposure Start E2|H MZE S22 & JUSLICH

e Link Trigger0: CXP-12 Frame Grabber 2| CH1 {2 & SdliA ZtH 20| Exposure Start E2|A
o

MSE S8 4= UASLICL RtMst LI 2 CXP-12 Frame Grabber AHE MEAME
7.§."_7F_'6'H\=}A|2
« TimerO Active: AFE2Xt M7 Timer 2 E Exposure Start E2|H AT 2 338 £+ JESL|CH

Counter And Timer Control 30| A Timer Trigger Source It2tO|HE Line0 22
A7Eot CHE Timer Delay ot2tolHE d785HH Lineo A=0| XA AlZtE dEYE =+
UAELICE XtMEH €2 9.12 Timer Control & EHZESHUAIL.
* LineO: QIFEU AN W= T *._|§(§3| SIEQIO] EE= External E2| Az2td BHE
X HEE Y=Y CHXpo| F=SH0] FHH 240 Exposure Start
=

24
24
22 £ UELICH XtMISH Li82 7.4 Input Circuit & & XSIMUA|L.

Trigger Source Lt2t0|E{E M3t = Trigger Activation ILt2t0|E = HHs|OF TfL(Ct,

M 7ts$ Trigger Activation Lt2t0|E= ChSaF Z& L C},

e Rising Edge: M7| AZ9| &% OfX|(rising edge)S Exposure Start E2|HZ 255tz = X|HetL|Ct.
pA]
o

e Falling Edge: 7| A1%9| &2 OfX|(falling edge)S Exposure Start EZ|HZ ZSsz 2 X|YghL|C.
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Trigger Mode =On%¥ I =& AJZF X0
Trigger Mode LtZIOJEE On 22 H7Es1 Trigger Source Lt2tO|E{E Software 2 A 42 2 A4

250 gt =& A|ZH2 Exposure Time Lt2tOE{S| M7 Zfof oo 2™ & L|CH

Trigger Mode LtZt0|EHE On 22 M1 Trigger Source LtZtO|E{E Link Trigger0 == Line0 22
HESH 42 2 AH0| Ciet =& A|Zt2 CHE1t 20| Exposure Mode ItzZt0[E M0 kA
Z78 gLt

»  Exposure Mode = Timed: Exposure Time ILt2t0/E0f 2|8 == A[7+0| X|Of & L|LC}.

« Exposure Mode = Trigger Width: 2|F E2[7 M3 E ZEGY =& AlZt2 Mo 5= JASLCHL

Trigger Mode LtZt0|EHE On 22 M1 Trigger Source LI2tO|E{E Timer0 Active 2 A3 A 2

S0 CHeE =& AlZH2 CHS Db 20| Exposure Mode ItztO|E M7Fof mt2tA ZHE L|CH

»  Exposure Mode = Timed: Exposure Time ILt2t0/E0f 2|8 == A|7+O0| X|Of & L|LC}.

e Exposure Mode = Trigger Width: Timer Trigger Activation IfZ}0/EZ Rising/Falling Edge £
A7t 4% Timer Duration If2t0[E{0] 2|8 =& A[ZHO]
X| O &l L|C}. Timer Trigger Activation LtZt0|EE Level
High/Low £ 2733 Z20= 28 E2A MZE XA &

AMZHE Hofg & AFLICH

Trigger Mode LfZt0/E{E On 22 M3l Trigger Source LZtO|E{S User Output0 2= H7HsH A2
Zb JAtof ot =& A|Zt2 CH21F 20| Exposure Mode IF2HO[E| AH0f| a2t AN E L|CH

+  Exposure Mode = Timed: Exposure Time It2t0/E0] 2|sf =& A[ZHO| H|O{ & LIC}

»  Exposure Mode = Trigger Width: User Output Value I}Z}0/E{E On % Off 2 HESI E A[ZtS

Hojg = ASHCEH
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8.3.2 Software E2|7{ 4= AIE5}7|

Ie) o
A—IX'loI_I- %I_'_

2 273
Zto2to] AZEQO E2[H 4= (Exposure Star)E 3T oH0F F& 2SS A& = USLICL o2t}
Exposure Start E2/7 25 [ff7] 4E0| Ue B2 FtHE0M A2ZEQ0 E2lA 4
AIZSHA g LICE otz D2oMe 2ZEQY Eg[A Az0 ost o SE5S LIEFRLICE ZHH 2toj A
ATEQOf EE|AH MUDE 4T OHE = ES AIRSHH FtU2t= Exposure Start £2/7] &5 Lff7] HEZE
SHAISED A{E22 Exposure Start E2|AH 420 28T = USLICE ZHH 2t CHA| {22 Exposure
Start E2|AH Mz0| B3 5= UA E|H ZtH2t= RS 2E Exposure Start E2/7 E5 L[f7] &Ef=
E| SO0t LT},

Zb QAo L& A|7H2 Exposure Time IiZtO[E{0f o|8f ZAXE L|C},

A
—_ -4 =
=g ot =22

Software Trigger Signal Software Trigger Signal
Received Received

wo | L | L

Acquisition : | : |
" Exposure " Exposure
(duration determined h!,l’ the

Exposure Time parameter)

Figure 8.2 Software E2|H MZ 2 FH 2155}7]
AZEQIO E2|A MZE ABSHY A4S 2ASSHH ALEXLZL 7t 2o AZEQ0 EE2|A MZE
q C

rate £ Z15t= S E E2|A MUZE SZotH ot EL LKA E 7tstt ZIC] framerate = O] & E0A
=1 =
;

29). FtHEt7t Exposure Start £E2/7 Z5 L[f7] &7k ot2 If 4lot= 2ZEQO E2|7

r=
fot
rir
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8.3.3 CoaXPress E2|H £z AI235]7|

Trigger Mode L}2tO/E{E On 22 73} Trigger Source Lt2tO|E{E Link Trigger0 22 HH3 22

7t 20l CoaXPress E2|7 4% (Exposure Start)E S20F & 2SS A& = USLICH CoaXPress
EZ|A =& FtH2te| Exposure Start E2|H A2 AdgS =W SL|CE XpMSH LH&2 CXP-12 Frame

Grabber AHE HdHME ERSIHHAL.

CoaXPress A= 0| &5 Of|X|(rising edge) =& ot O X|(falling edge)E B4 25 EZ|[HE AEE =+
A& LICH Trigger Activation IF2tO|E O A & = o4 OX|E E2|AZ SEYX| e
FtO2k7t Exposure Start £2/71 25 [f7] HE0| U= B2 Filot= E2|H7F HESIA FO|(transition) &
morct G 2SS AL

7tH2t0| A CoaXPress E2|H AMZE A9t & &2 A|ESIH Exposure Start £E2/74 &5 [ff7] &EfE
SiAMSt MZ2 Exposure Start E2|H 4l=0f 2t3g 5= GlEL|Ch ZHH2t0| A CHA] {22 Exposure
Start E2|7 Az0f B3 = UA =T ZIH 2= RS2 E Exposure Start E2/7H &5 Lf7] YEZ

E| SO LT} ZHH2t7} CoaXPress 2122 HO{0f 2f3f 2&S5t= BLR0= CoaXPress E2|H 29

7|0 olslf ChS1t Z0| frame rate 7} 2 & L|C}.

H1J

1
CoaXPress signal period in seconds

= Frame Rate

0| € £01,50ms(0.05X) F7|2| CoaXPress E2|H Mz 2 FIH2tE ASSIH frame rate = 20 fps & LICH
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8.3.4 External E2|H {3z AI25}7|

- OT —

Trigger Mode LI2t0/E{E On 22 A3} Trigger Source LI2HO|EHE Line0 22 HHsH AL ~

Y

24 A HEE /=3 EHXo| FUE= RN WMot ©7| M7 7 22| Exposure Start E2|A
Mz ggtg sASLCH o|H | E2|A MZE YUt o2 SIEQY E2|A dz2tin: gLCt
QE Mz ol A5 OfX|(rising edge) =& ot O|X|(faling edge)E Y4 2S5 EZHZE AEY = UFLICH

A
Trigger Activation LtZt0[E{0|M && O|X| L& 5t OX|E E2|HE YLK MEbSL(C)
7tM2t7t Exposure Start E2/71 &5 7] &E0l U= B FAt= E2|AH7 HAESHA 7O|(transition) &
Mot G4 2E5S AIFfgL o
™ Exposure Start E2/7A &5 L[f7] YEfE
S = ISLICH ZHH 20| CHA] {22 Exposure
SO = Exposure Start £E2/7 25 [ff7] HEf=

FIHZIOIA QE EZ|H MIE £ASH & 5 AR}
SiMstn MZ2 Exposure Start E2[7 A H

Start E2|A M=Z0| B3 5= YA =T 7Y
E|ZopZ LT,

Fto2t7t Q& Az ol Hojof o AEsts ZR0= F E2|A M=ol FI|0f Qs Chga 20| frame
rate 7} Z2FELICt.

1
External signal period in seconds

= Frame Rate

OlE £0{,50ms5(0.05X) F7|0 8 EZ|H Mz 2 FIH2tE ZS35H frame rate = 20 fps Y LILCE.
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8.34.1 External Trigger Delay

Trigger Source I2t0|EHE TimerOActive & 27d5IH ZIH2I0|A SLEQIO E2|A MZE Ao A|ED}
A HEE|l= AIE AtO[of XA AlZtE HEE = UASLCH

1. Counter And Timer Control B 0|A| Timer Trigger Source LZt0|EHE Line0 22 MM EtL|Ct

2. Timer Delay II2t0|HE ALESIY XA AlZt2 AL O

3. Acquisition Control B0 A Trigger Source L{Zt0/E{E TimerOActive 2 A& efL|Ct.

4

Acquisition Start FZS A5t JtH2tel MR Y S AEE Y/=EH A R0 ddst

o
M7 MzE Sa5tH, Timer Delay D20 O A7E0H X[¢ A[ZHO| Bt E T Fo 252 o
=S AEELCH
Acquisition Start Acquisition Stop
Command Command
External
Trigger Signal ' ' Timer '
; : Delay , ;

Timer ' ' '
Trigger Signal

Frame Acquisitiolf N+2

Frame Acquisition N Frame Acquisition N+1
Exposure Exposure

Time
Figure 8.3 External Trigger Delay
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8.3.5 Exposure Mode

oolM YHE E2|H MBS Y4 ES

(m

4 2|AHZ AME8E ZR0E= Timed % Trigger Width & 7HX]
ROl & BEE M8Y £ USLICHL

Timed =& 2 C

Timed ZEE MEISIH ZF HY =59 & A[7H0] Exposure Time If2t0|EOf <8 ZFELICH &5
Ol X|(rising edge) EB|HE MAESIH Q5 E2|H MBI A48T 0 £ A[ZHO| ARt &2 Of|X|(falling

edge) E2|HZ MMSIH Q& E2|H A7t StLE W == A|ZH0| A|ZHEIL|Ct ofgf 1S As

Ofl X|(rising edge) E2|H 2 AH? Timed =& DEES LIEFHL|CE

)

External Trigger Signal Period

[~ 4

" Exposure " Exposure
(duration determined by the

Exposure Time parameter)

Figure 8.4 Timed Exposure Mode

O &0| Tl FL [ {22 Exposure Start E2|HE S2dIH sie E2|AH Mz= FA|ELLCH

This rising edge trigger signal

s will be ignored.

¥

] Exposure
(duration determined by the
Exposure Time parameter)

Figure 8.5 Trigger Overlapped with Timed Exposure Mode
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Trigger Width & 2 C
Trigger Width == ZEE MEiSIH 2t Fo 250 & P4 QR EZH M2 XF HoE
=

A
UAELICE A& OfX|(rising edge) E2|HZE HHsIH Q8 Eg|A ATt 458 O

= Ch. 3tZ O Xl (falling edge) E2IHZ MHSIH Q& E2|H A7}
2 AIEStL, & e M7 45T WK ASELUCE ofgf A2 &S 0 X|(rising
MEst Trigger Width =& ZEE LiEFL|CE

Trigger Width =2 F&0OICH CHE & #7402 MY I 8 LLCt

— 10 =2

External Trigger Signal Period

|= "

External Trigger Signal —I |_I_

' I
i —————

] Exposure
(duration determined by the
External Trigger Signal Width)

Figure 8.6 Trigger Width Exposure Mode
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8.3.6 Exposure Offset

VC-12MX2-330 F 7}0|2t= Exposure Time LtZt0|E £&= QI EZ|AH A9
Exposure Offset 2 At 22 FIhgiL|Ct

QIStE & AZIC 2 NS 2S5le{®, 21 20| Exposure Offset 2 12{siA =& A|ZtS |0}

SfLIC.

JH

o=z A™E = A7t

1. Yl & A|ZHOAM Exposure Offset = %L|Ct,
2. Zit tOZ Exposure Time LIZt0|HE HEStALE, 2F EZ|A M=o HZ HETLICH

Camera Model Exposure Offset

VC-12MX2-330 F | 15.4 ps
Table 8.1 Exposure Offset

OE =0, =& AlZt2 & 300 ys2 7352 ™, Exposure Time LZt0|E{E 285 us(300 — 15.4 = 284.6
=285)2 MG AL, High £& Low T+7H0| 285 sl 9|5 E2|H MZE ALE%L|CH

Exposure Time
setting value /

e —
External Trigger 285 us L 154us 1154 s
11 Exposure Offset 1 1 Exposure Offset
1 1
Actual

Exposure Time
300.4 us

Figure 8.7 Setting Exposure Time to compensate Exposure Offset
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8.4 E MZHAEH

OHE 238510 =& AlZts Of8A =Fost=Xx 234

=
Oli= Exposure Time L}2t0/EHE HHsI0 & AlZHS X|Hd|oF

-

O] H0|M+= Exposure Time If2
ZtH2tE Cheah 22 WACR Zgg f
gL CE.

off 2 %Y

« Trigger Mode £
+ Trigger Mode = On, Trigger Source

Software 2 8™

User Output0, Link Trigger0, Timer0 Active =+ Line0,

rrrir

e Trigger Mode = On, Trigger Source

Exposure Mode & Timed 2 &7

Exposure Time LZt0/E = S| 7ts% XAECH HA HYSIH OF £ L|CH Exposure Time Ltz2t0|E =
OO|AZMZAE(ps) BHRIZ =& AIZHS AETLCH ZHH2te] Y 7tssh A& 9 X =& A|Zt2

Ch=ah 254

Camera Model  Number of Channels 2 za A7 | A =x Az
VC-12MX2-330 F 1/2/4 Channels | 1 us | 60,000,000 ps

t MA oE A X7 S E AlZh (Timed, TriggerWidth)1l Exposure Offset It2}0|E 2|
70| el ZAFELICE O] MES| AR, Exposure Offset /2 154 ps UL|Ct.

tt: Exposure Mode £ Trigger Width 2 7%t 42 & A[Zt2 E2|A AMZQo| Z0 <o) AF-EL

Z|CH Mt glsLICh

HA H

-

Table 8.2 XA 9 XC| L= A|ZF AH™H Z}
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8.5 Exposure2l Readout Overlap

7toztel 4 =5 uEols £ 7HA| CHE 1pgol EghELCH A Hm oP"2 o|0|X| MAMel TMS

T ESHe PEYLIDH =E EE A=5HH MMM T S readout St F HAM IES TIerL|CH
olg{st P& =5 IPgmt AAHSA VC-12MX2-330 F 7tHEtE 7|2XCe 2 & IPF1t readout 1Y 9|
Z¥H(overlap)2 B 23t= ‘overlapped’ =& DEZ EETiL|C

O™ F&bol CHEH TA ZhE readout St &9 7tO2t0] E2|A AM=E SZ5tH MER 40| Cist

=2 AZgLCt ofgff 122 Trigger Mode IfZt0/E{E On, Trigger Source LtZI0/E{E Line0 2=
= Trigger Width 2 2732t 42 E LIEFHLIC

Acquisition Start
Command
External |
Trigger Signal
Frame Acguisition N
Exposuro SRS

Frame Acquisition N+1

Exposura
rame Acquisition N+2
Frame Acquisition N+3
osure
Time

Figure 8.8 Overlapped Exposure and Readout

7tH2te| =F1} readout 12| overlap O1F = P E= 2F1 ZARLH, FtHEe X5 @O what
overlap 017t ZZELIL}. “Frame Period’E otLtel 0| Lot ‘o= AE XHFH LIS 0| Chet
=E AE XEMXR S Fez Hojgd EF Ll 25Ut

e Overlapped: Frame Period < Exposure Time + Readout Time
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Guidelines for Overlapped Exposure
Ztm2te| =1t readout 2 overlap St & EHSSIEE L F 7HX| Al
« O|F FHo k=0 T ZY M MER M =

o =
+ O BY9 readout= 2t=5E7| MK X B¢ 50| 2=E[H F FLIC

FtHi2tel ==1 readout 10| overlap &1 2[F E2[H U=E AHESI0 FdE SOH=E FHHEE
&g M, Exposure Time Li2t0|E 270t EHO|Y S4lS AFESIO] A o et 318 7tstt =8 A%

AEE ALtsioF gLt
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8.6 Global Shutter

VC-12MX2-330 F 7t0|2t= HXt 22 MEH7ZI &= o AME AHE S LIC} Exposure Start E2|HE
=298 ME7I ZEE Ftoeto| SZsHH ofef dgab 20| Mol ZE eI =EZ2 AlEfRLCH O

LE Y2 dYESH = F A|ZH0| ELEALE Trigger Width =& 2 EE A23ts 4 20| Exposure Start

EZ|A M=zt & AI._E TEY WX Mol RE 2iQloM AZELCH =52 MM ZE 2tlofAM
SEEA, SA| I HO[E readout 2FEE A|ZLICt Of readout 22 2t CHR|2 TIAE[D 2 E
DM OHO|EE readout ™ M77tX| A& E L|CH
=2 MEHQ| 7t 2 §F2 449 gy 25 M, Mol ZE THO| A0 &2 AZSHD
SA0| =58 F=Eotct= HYULICH O|F S 250 4ol T FYoM 4 97|71 HF 7 Lot
d&2 O =2, o2 25 X0l SN 42 ST I dde = A= =HE zazed =
ASLCH 7tH 2l B9l =& A[ZHO| A[ZSIH &55tn & A|7H0| ELIH ZE5t= Exposure Active
=8 MUz E M3t
External |-|
Trigger Signal
Line 1 I
I_inezé |
Line3 : : N
Line 4 i |
Line 5 i |
= : " :
= : " :
- : " :
. : " :
[ : : = H
Line N-2 |
Line N-1 L
Line N } i
- - -
Exposure Time Readout Time
= Line Bxposure

I = Line Readout

Figure 8.9 Global Shutter
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8.7 o€ 7=t %I Frame Rate

UHIM o 2 FHH2toM 38 7ts%t X[ framerate = CHS1F 22 O 240 o8 H/sHE L|Ct,
A

o IOt M STt oS AEA HREHZ TESHE Al BE AlZt2 FHHE| 2EE Y=o

= T1 = = O —

o

ofsff A& LILCt.

e O|OX| MAMO|A CIO|E{E readout ot CtZ ZtH2te] T2 HIHE ™&SHE A7 O AlZH2 FAQ
Height 278 2f0l 2lsf Z7FELCt 49| =07} ZHoM MMM readout St= A|ZHO| G X7
AEL|Ct FA9| =0| M2 Image Format Control HF0|A Height 87 7o olslf ZAXEL|Ct.

e CXP Link Configuration. & %2 xj&2 AE3l= CXP Link Configuration 22 H7sIH O M2 MES
AF23t= CXP Link Configuration 22 MMM S MEC O WE 52 FMS ST = QUBLICH

o

o SHO oY =F AZL OIR U =F AZS ME0IE =F =SY = A= Y 7t SO EHCL

4

of

8.7.1 |2 7}s3%t X|C| Frame Rate S7}3}7|

7toztel oz ™M HE It

rate O E&S O/X|= 32| @4 F StLt o4 =HSD £7t SIHYP=A &

o ZIHEtoN M-S TESt= ALt framerate E XoH6ts 523 @AY LICE ROI 7|52 AH&SHY
HO|Z2 QIs %|CH frame rate = 37

=

o
g 7ts%t At framerate £ 7t = JUAFLICH 7t B2 Image
=
S

o
o>
I

O

ROI 2| Height 4 =
« X2 xjdE AFE3I= CXP Link Configuration S =
Configuration 22 HZASIL|C} 0] 2 YHMo 2 X[} frame rate = Z7FgL|C}

o FYEHY == Aoz O ez

02 N
0z
mo 4
ot
An
ot
|.|-|
I
N
=
o
i
nx
o
:(,):I-

2t |CH frame rate &
Hotet = JASLICH 2 =& AZtE AL8Sts 49 & At WA 278352 2|0 frame rate 7+
S7t5t=X 2QIgLICE O] 22 HE2 & AR Qg 2 RS ALESIALE H= RE|HE
GojM O B2 dE2 otEY = UA=FE HdEGoF & = UASLICH
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9 Camera Features

9.1

Image Region of Interest

Image ROI(Region of Interest) 7|52 S A&At= G4 TH E9 & Q= 5t= HOHE Zast
oA G922 XY = JSLCH AEX= A YoM 258 F9ntE Ze2 ¢ I O 492 ROIZ
NEEeEN MY S92 25T et sYst 229 J4S Ert #E £x=2 A 5 JASLCH ofm,
Height £ %A MHSIH &8 7ts5% 2|0 frame rate 7t S7+SHX| 2 Width 22 frame rate Off F&kS
O/X[X| &%&L|CH ROI= Of2f a1 20| AAM H(array)Q| &1F &E 22 AFo=Z A0 HFE LLCE
WidthMax
e
Offset X Width
12345678 F0ONMIIZITHIDIGITIE 02 22 23 24 25 26 27 28 20020 31 32 33 34 35 36 37 38 38 40
U D000DCOO00DO0O0D00000000O0OD0DD0DDDODoOjD00000DoOo
I000000O0DOOO0000D0O0O00O0O0O00OO0COOO0OOCOOCOOD0d0O0ODO0n
INMOO0000O0oOoOO0OO0oODOooo0Ooo0o o000 oD OO0 o0OoooOgEmoOoOooOoo0ooO0oOao
- 0000000000000 0000O0O0O00NO0DONOODoO000000DoOn
= 0000000000000 O0O00O0O0O0OOO0OO0OOOOCOOO00d0OOOoOO0n
é 23 o o o e o o o o e
] D000 0000gjDoooooooooooDo0do0oooDOpoooooooOon
000000000000 00O000000O0O0OODOOCOOOD000O0ODOOn
-3 o v o o o o o o o e o o o e
_ 0000000000000 000D0Do00o00Do0oDoooOpooooDooDonn
e EEEEEEEE EEEEEE L EEEEEEE L EE ] i E I E
NMOoOoo0O0O0o0O0O0O0I0 O e e 000000 ROOC OO0 0O000O0O0ODO
= FIODOOOO0ODCOOCOMOODONONOOONOQDOR 000000000000 QO
=| = I 000000DCOOCOEOCOOEOE 0000000000 0O00O0O0DOO0O
= [=7] WooOdooOooOoOo|Oeeee 00000000 O O0OO0O0O0O0O0O0oO0Oon
=1 - B000000OC00OODONOEOOONOC0COEO0ONOOO00O00000oGOn
@ | T IOOOOOODCOO00sOOsCOsEO000s000sO00O00O00O0CODOCOOn
= TOoDoOooDoOoDoDoOOIDoOeE D000 R R R0 00EREDO0ODOO0D0DODO0DODOOOnO
®IDOOOOODOO00OO0OOOOOODOOODOOOOO00O0OODoon
|9EIDDEIEII':IEIDI':IDDEI'.EIDDEIDEIEIDEIDDEIDDUEIDEIEID:IEIEIEIDEIEID
nooooooooooi;o ooOoooooooooodoooooOpoooooooOon
nODO0O0DOOODOO00pDOO0O0O0O00O0OOCOO0O0OONCOOOO00do0O0o0oonn
#O0ODO0OODOOODOODobloOoOOOOOCOOCOOOOCOOCOODOOdO0OODOO0n
nmooooooooooi;mo ooOoooooooooodoooooOpoooooooOon
#IODODOODOODOOD0OODO0O0000OO0DCOO0DONOOOO00d00O0Doon
s00000000O0O0D0ODO0O0O0O0OO0O0C0O0COOO0OCdOCoODoad0OoOooonn
HODOOODOOODODOOIDOODOooOoooooooOooooOpoaooooono
¥ODODOODOODOODOOpPOOOOODOOODOOODOOOOO00d0O0O0DoOn
o 0000000 nOooeooDnNoN0000NoEGoeEeeannogoonng
The camera will only readout and transmit
the pixel data in this area
Figure 9.1 Image Region of Interest
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ROI &8t 23 &l XML Li2tojE = ChZat 25U

XML Parameters Value Description

SensorWidth? - Aol 72 &
SensorHeight? - Mol 8 =0
WidthMax - o AYOM =S JtsT ZH =
HeightMax - oxf ™M &8 Jts3 (0| =0

ImageFormatControl
Width® - FtoEte| oA 28 =
Height - Ftoiatel Sixf 27 =0
OffsetX ¢ - Image ROI 2t A& 1tC| =% Offset
OffsetY ¢ - Image ROI 2t AE 1S =% Offset

O #o| 2= metojHE

pixel TH¥

a: AFEAML HgE = Gl &

b:ROI 2| 37|& 2d5I= Af%ﬂ Ol

c:ROI S| & {XE HF

A&Xt= Image Format Control H32| Width 2 Height

Table 9.1 XML parameters related to ROI

—

oetojE S 43so ROl 37| #MEY £

AELICH 2|1 Offset X 2t Offset Y 242 27d3t0] ROIC| }H fIAIE HMEY + AELICL
O|, width + Offset X 7} Width Max = Ct ZOLOF 3l11 Height + Offset Y 4f= Height Max 4f2Ct
ZOtOF ghL|CH 7t 2te| width 2 Height = 7|2XC 2 Z[fZt2E2 HEE|0 JA2LDE AREXtE ROI

A7|E BN H¥ T Offset atS AFsHOF 2LICH

e  VC-12MX2-330 F 2| 2

8% Width Dfef0[E & 32 9| His2 2830 5t1, Height LtZt0[E & 4 2

Hi+== 27gojof L ct.

VC-12MX2-330 F Z}HIZH0 A A7F 7538 A4 ROIWidth X Height = CH21F Z&L|Ch,

Camera Model

Minimum Width Settings Minimum Height Settings

VC-12MX2-330 F

64 4

Table 9.2 Minimum ROI Width and Height Settings
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VC-12MX2-330 F 220 A Vertical ROI 2| H3l0f 2 X[ =@ £+ Ofef ERF Z&LCt

ROI Size (H x V) 1 Channel 2 Channels 4 Channels
4096 x 4 17857 fps 23809 fps 28571 fps
4096 x 500 567 fps 1117 fps 1956 fps
4096 x 1000 287 fps 569 fps 1009 fps
4096 x 1500 192 fps 382 fps 679 fps
4096 x 2000 144 fps 287 fps 512 fps
4096 x 2500 115 fps 230 fps 411 fps
4096 x 3072 94 fps 188 fps 335 fps

Table 9.3 VC-12MX2-330 F ROI A7|0f E *|cf =y S

CAUTION
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9.2 Multi-ROI

VC-12MX2-330 F 7t0|2t0| A M| S3t= Multi-ROI 7|52 S8 TA M FHoM Z[CH 16 7H2| ROIE
X8 = ASLLCH Multi-ROI E HESHH Sd2 &5 Of Xgst Yo oM HEIE MMM
readout L|CH O CHS, X3 YA readout 3t HEE ZSI0] otLtel G4 o= FtOf2tof A
&gt
Multi-ROI &7t A E XML Df2t0jE = CH21F 25U
XML Parameters Value Description
MultiROISelector - MEE ROI MEY
MultiROIMode On/Off MEdSE ROI A /S|
MultiROIWidth - MEist ROIC| 7 =
MultiROIHeight - MEist ROI S| A7 &0
MUROIControl MultiROIOffsetX - MEiSH ROl 2F AFue| +=4 Offset
MultiROIOffsetY - MEISE ROIQF A IFC| £=Z| Offset
MultiROIValida - Multi-ROI H7 7t F8d ZA
Multi-ROI 7|5 &Ef HA|
MultiROIStatus Active/lnactive | s Active: Multi-ROI 7|5 At &
* Inactive: Multi-ROI 7|5 AFESIHX| %S

O #O| 2 & IiztO|HE pixel
a: Multi-ROI &3

4d 40| e

0 True

=
=

BheISA L K AR}

MEHEI
[ B =

L|C.

Table 9.4 XML Parameters related to Multi-ROI
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o2 ROIE
20| &Lt
ROIE 44
Multi-ROI Mode I}2t0|EE ALE3t0] i ROI 2| On/Off HEHE
ROI Offset X, Multi-ROI Offset Y
Chg d20XMe= M 72l ROIE
O] 22 7M2t= Ct3xt &2 379 I

MK
=

.
i

gt [ Multi-ROI Width LfZI0|E= 2Z& ROI O SYSHA HEE2Z 7t7 HXY HAH™st=

2 OF, 442 ROIE ®dts M2 dFeLICh. ROl = 07 H 15 7HX] 2T 16 742

LIC}. MX Multi-ROI Selector II2t0|E{E ArE3t0] Mg ROl HZE MEiSD

(o] ==
IN=]

U
SRSkl

=

o
AI-E =

o

S0 Multi-ROI Height I}2}0|E S
£ 2 FL|Ct

MAMS
=2od

M
=2od

2Lt

St

St

L|C}.

»  MultiROl Width x ROI Height 2}(Region0 Height + Region1 Height + Region2 Height)

Region2 Offset X

MultiROI Width

Region1 Offset X

MultiROI Width

Region0

0 1504

=
o
o
-]

3616)

4096

Figure 9.2

Multi-ROI
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VC-12MX2-330 F ZIH2t0| A Multi-ROI & - e [ CHS A0 {olsioF BfLCt.

Multi-ROI Offset X 2t Multi-ROI Width 22| &2 ZtH2t MA Q| width g2 Xt = IS T
Multi-ROI Offset Y 2 Multi-ROI Height 2t2| &2 ZtM2t MM Q| Height af2 Zuteh 4= I&LICH
Multi-ROI Offset X 2t Multi-ROI Width Zt2 32 2| Hi=2 d3-g = J& ULt

Multi-ROI Offset Y 2} Multi-ROI Height 22 4 2| Hif=2 ddg £+ UL L|CH
Multi-ROI &7 2t2 UserSet 2 Mot Ct3 | M CHA| S22t AFEE = USLICH XA

PN
Lf22 9.23 User Set Control & EZSIAMA|L.
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9.3 Binning

Binning 2 Q1o HEol 7S GofM otitel Hdz L{EHo =M 2 g2 S7HA7|L, sld s

gaA7l= 80tE AU Binning 7|5 23 XML Li2t0|E = GOS0t 5L

ol

XML Parameters ’ Value Description
Sensor N/A
BinningSelector Binning & 220 2|8 C|X|E2
Logic

N gLt

Binning Horizontal &7 #t2tE QIE st
Sum Aol gt HoiAM otLtel T iz

LH = e L T

BinningHorizontalMode —
Binning Horizontal &7 Zt7tE QIS

Average | /Mo Zt2 O3t Ch2, O3t TM £=2
ImageFormatControl LA A StLpe] A a{gi LH & L CF
BinningHorizontal 1x,2x,4x | =™ QS0 2 g T 4
Binning Vertical 27 Zt2tE QIEsH TA o
Sum W= CsliiM otLte] HA glez
Li &2 4 L T},

BinningVerticalMode
Binning Vertical &%

Average ZI% Cet Cts, O &

|
BinningVertical 1%, 2%, 4x | =75 H3

Table 9.5 XML Parameters related to Binning

OlE =0{,2 x 2binning & ¥ 42 702t s =7t 1/4 2 Z0{=4 ELIC} Binning Mode £
Sum O 2 HFGH FA2 JIE Y ME 3|7} 12 2 FALX|C 97|7} 4 8] Z7HELICL Binning
Mode £ Average £ H7ESIH Fo2 712 A ME A7|7F 12 2 F2EXT 7|12 S0k 87| Xo|7t
iELCH XML TEHO|E & 9Xf =3 7tset Zof sj& e 4fS LIEtLH = Width Max 2 Height Max =
binning &0 e} AF5o2 YAO|0|EELICt EESH Width, Height, Offset X 3! Offset Y It2t0|E{ &

>

binning AH0| 2t At 2 AHO|EL| I, Width X Height Lt2t0|HE S dXf FtH2te] SjA=E
golgt o= ALELICH

Rev.1.3 Page 47 of 83 D-20-402



VIBWOrkKs VC-12MX2-M/C 330F

2 X 2 Binning

4 X 4 Binning

Figure 9.3 2 x 2 Binning ¥ 4 x 4 Binning
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9.4 CXP Link Configuration

VC-12MX2-330 F 7tT[2f= CoaXPress 2.0 2 EHL|O|AE A3 FHH|2tet AME AL HFEO| EX|E CXP-
12 Frame Grabber & ®Z3}0F &L|C} CoaXPress 2.0 QIEHO|AE CHed| coax H OS2 AR50

7t M 2t2F CXP-12 Frame Grabber & G235k, HO|2Y X/ 12.5Gbps 2 HO|HE &Y += JUEHLICL
VC-12MX2-330 F 7tOf|2h= StLte| Master A0 Z|CH 37K &Y 42 FIE FdE = UASUCH
CoaXPress EE0| [2tA AtE 3 & X|(Plug and Play) HAHLIES X[t W20 ZtHZH0A CXP-12

Frame Grabber 2°| ¢1Z2 J=stA X = JSLLCt.

4 ) DA " )
CH1 coax : . Master Connection CH1
O e O
CH2 coax : .
Camera (}-é;'l-?) ------------ :----‘:. ------------------- -() CXP
coax - . Frame Grabber
O LEEEEEEEERELEREY : e LR LR L L0
CH4 coax . ' Extension Connection
(O LEEEELELERELELEE b bbb bbb bbb bbbl L0
A\, y “‘ “' A\, J
*Link

Figure 9.4 CXP Link Configuration

7tM|2t2t CXP-12 Frame Grabber AtO|2| Link T4 23 XML L}2t0|E = Transport Layer Control 9|2

CoaXPress HF0| I Ch31f Z&L|Ct

XML Parameters Description

CXP12_X1 | A It20H 2t CXP12_ X1 2 €73

=
CxpLinkConfigurationPreferredSwitch | CXP12_X2 | A Lt2t0|E ZtS CXP12 X2 2 MH
=

CXP12_X4 | A HIt2t0H Zf2 CXP12_ X4 2 273
Sto|at SHA4 Al FHB|2Fe} Host(Frame
CxpLinkConfigurationPreferred” Read Only | Grabber)2t2| 23 0| AL bit
rate X HZE W5 HA

7t 2k2t Host AMO|2| bitrate 3 HZA
H+=E ZHFHcz 473

ex) CXP12_X4: CXP12 £X (125
Gbps)E AHESh= 471 HZ +4

Table 9.6 XML Parameter related to CXP Link Configuration

CoaXPress

CXP12_X1
CXPLinkConfiguration CXP12_X2
CXP12_X4
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95 Pixel Format

FtHEHE LIS

&!
FtH 2t N S5t
[

format 2 AIE5t:

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

Pixel Format &

°

dA HO|EHE 10 bit EHRIZ M 2|2 LICt. Pixel Format Lt2t0|EHE ALE35HY
A4 OIO|E{ Q| pixel format(8 bit)y2 ZAEE = ULLICE FHHZIO|A 8 bit pixel

2EStH, 2= GHOIE0|A 59l 2bit = BT LICE

Juorir Hu

MSB LSB

e
|t = = =
|t = = =
e
e
—
S
-

- = mm

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

Figure 9.5 Pixel Format

XML Itet0jE = Chgah 2Lt

XML Parameters Description

ImageFormatControl | PixelFormat | X|& 7t53%t pixel format 27

Table 9.7 XML Parameter related to Pixel Format

2y X 2 M7 X|&5H= Pixel Format & Ch2at 25 L O

Mono Sensor Color Sensor
Mono 8 Mono 8
Bayer GB 8
Table 9.8 Pixel Format Values
Rev.1.3
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VIEWOrkKks

Data ROI (23] 7tH|2})

9.6

HOIH &

| Ml
==

H|O|E{ ROI(Region of Interest)2|

=O

o=

Balance White Auto 7|

ZHEELC HolE ROI 282 4

=
—

2 2ol KNSt
Aot IetolE s

Ch=at gLt

=
—

XML It2t0]

-
ot

Description

Value

XML Parameters

il
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x
8
©
a
Toll
olo
=<
=3
oolﬁ_u_um_u_um
..WNI.__A._
< x| >
L ol |
£ @yl ol|ol
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Q
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X
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a

Table 9.9 XML Parameters related to Data ROI

O/O]E ROI 2t 0|O|X| ROI 9|

tef 2ok Zo| 2 ¥ LD

U
=get

= d0=

.
o)

AlOl AHE

=2 T
= ©

0|0|X|(Image) ROI ¥ H|O|E| ROI

0]

ol

O &

WidthMax

ROI Width

ROI Offset X

=)
&=
@®
=2
<
E
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9.7 White Balance (221 7t0|2}

Ze ZHHEt M= ZHH2HoA MEoE ool He| HHAE XY = U= white balance 7|52 AHEY
T UAELICEH VC-12MX2-330 F 7t 20| A| AHE-El white balance 7|52 Red, Green 5! Blue 2|
f&(intensity)E WEMOZ THE 4= USLICL Balance Ratio LtZ0|E{ S AMESI0] ZF MAO| A E
g = UAELICE Balance Ratio 7242 1.0 £H 4.0 7tX| 73 7hs%tLICt Balance Ratio LtZt0|EH S
092 MYt 42 sflE MAMO| L= white balance HFHLIZCZREH TS BX| YU&L|Ct Balance
Ratio ItZI0|HE 1.0 ECt 2 7= HESIH i M4 Z &= Balance Ratio 20l H||sHA
S7teLICE OfE =0{, Balance Ratio Lf2t0|E{E 1.5 2 A7FsIH, siT Myo| Z=E 50% S7tetL Ct.

White Balance #t3 XML Lj2t0|H = ChZaF &L CH

_|

oN

X

-_—

XML Parameters Value Description
Red Red 40| Balance Ratio %t X&
BalanceRatioSelector | Green Green 40| Balance Ratio #f &
AnalogControl —
Blue Blue TA0f Balance Ratio &t H&
BalanceRatio x1.0~ x4.0 | MEHSH Mol ZxE H7H

Table 9.10 XML Parameters related to White Balance

9.7.1 Balance White Auto

Zi2{ 7t 2to M= Balance White Auto 7|2 At&Z &= USLICH GreyWorld ¥12|S0| 2t Z 2

FHH IO N E S FAO White Balance & X=X $L|Ct Balance White Auto 7|58 £=33t7| HO| Data

ROl @9g MAsof TL|Ct Data ROI S AH3SIX| %S ™ Balance White Auto 7|52 Image ROI LH2|

DM HO|E{E At23l0] White Balance & ZZ¢tL|Ct. Balance White Auto IfZl0/E{S Once 2 A 35IH

Green 2 7|E2Z Red % Blue 2| Balance Ratio & A& Ql gt = ZXHE3I0] White Balance & X & L|CH
pi

Balance White Auto &t& XML Lt2t0/E & Ctsah Z&LICt

Of

=
=

=
=

0x

XML Parameters Description
. Off Balance White Auto 7|s Off
AnalogControl | BalanceWhiteAuto ——
Once White Balance =78 12| &= £ Off

Table 9.11 XML Parameters related to Balance White Auto
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9.8 Gain 5% Black Level

Gain LI2I0|HE Z7t6IH Fatol B = HM 712 JItg = JSLLCH O|2 Qs MMM EsI=
UELCH =2 Grey of C
1. Gain Selector I}2

2. Gain Li2tO/HE

=
HE A23}0 2/5l= Gain Control(Digital All 2+ X|)S MEiSHL|C}.

Black Level II2[0|E{S ZESI0] FIHEIO|M Z=st=s A 4of 27 UUS ofset & FHE &
ALt

1. Black Level Selector Lt2t0|E{E At2310] {SH= Black Level Control(Digital All B+ X| )2 MEHBFL|C},

2. Black Level LI2t0|E{E RdSt= g2 AFLIC]

Gain % Black Level A7 & XML Li2t0/He CH24F Z2&LICt

XML Parameters Description
GainSelector DigitalAll 2= OXE M20 gain HE
Gain 1.0x ~32.0x | C[X[E gain 2t &4
AnalogControl
BlackLevelSelector DigitalAll 0= CXIE <20l black level 2
BlackLevel 0~15.75 Black Level 2t &% (Increment: 0.25)

Table 9.12 XML Parameters related to Gain and Black Level
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9.9 Defective Pixel Correction

CMOS MAMOl& Yo HAXMo=Z HHSSIX| 2= Defect Pixel O] EXHE = USLICH Ol= &3 F49|
S Hojrg|22 EFo| EegrL|rt Z Fih 2o A& E CMOS M A Q| Defect Pixel 2= &5t
CHAO| A Ztoietof U E LICH AFE X7t Defect Pixel SEE 7}O}E1._ 4L, M2 Defect Pixel 2| =&
W= Ztoetof Y=sor LT XpASH 22 Appendix A E EERSHYAIL.

9.9.1 Y SH

Defect Pixel 2| 278 72 #2 22 &0 A8 7= HE Us 7|gtez ALrELCL

L3 | L2 | L1 R1 ] R2 | R3

|

Current Pixel

Figure 9.7 2% % Defect Pixel 2| 2IX|

¢ J3ut 20| 42 EHGl0F & Defect Pixel 2! Current Pixel O] Q2 [Mf, O] EAo| E7
LHA0| Defect Pixel 21X| Ot X|0f 2t Of2f HLF 20| Lo & Lt

QIH Defect Pixel Current Pixel 2| B 2t

O XO
A: T T

gle (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

Table 9.13 Defect Pixel B2 Z} A4t
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9.10 Flat Field Correction

Flat Field Correction 2 =31t Z 32
HMHAoZ H{E 20| €8st B2 Y& St= 7|sYULICE FlatField 278 7|2 ZtE=tstH Of2f 2|

.

€2 2F 2F0| o3 S| Higo| n2X| s If 0|F EF5}0]
=

rOI-

ATt 20| LfERE & AL

=

'_|

IC = IR / IF

IC: BEE HAo yig gt

IR: &2 &9 Y& gt

IF: Flat Field OIOIE{Q & gF

HH AHE =H0|M ChE ZXHo| WatM FlatField 278 HIO[HE 440t = JtHatel B2y 220
MEEHC

1. Flat Field Data Generate I}Z2}0|E{E AlsshL|Ct
Flat Field Data Generate LiZt0|HE Mot = oF &O| G4S =AS55IH HAE Flat Field HIO|HE

dgeuct

2. Flat Field Data Selector Lt2t0/E{E AL2510] M5t FlatField 278 HIO|HE MEE XS
MEHSHL| T},

3. Flat Field Data Save LizZt0/E{E AHAlSI0] 4/ dot Flat Field HIO|HE H|3[ZH O=Z2|of XMEeL Lt
ZAEl Flat Field HO|E = 20| AFEE M, Figure 9.9 2t Z0| Bilinear Interpolation 22 ZCHEl =
HEEL T

A

MM Flat Field 28 HIO|HE 2 A|8t2 O|F Flat Field 2 H|O|E{E Al23%}2{™, Flat Field Data
Save IL}Z2}0|E{2 AlSisI7| F0f| Flat Field Data Load IfZt0/EE AlsHstL|C},
4. Flat Field Correction Lt2}0/E|E On 22 HX3SIH Flat Field HIO|HE ZtH2tof HE%tL|CH

* FlatField GIO|E{E 24443}7| T0| Defective Pixel Correction 7|52 HXA MFSI=
20| &L LY.

*  Flat Field Data Generate L}2t0[E & 2&st7| O Chgdh 20| 7iH2tE 27350

gL ct.

o OffsetX, Y: 0
CAUTION = Width, Height: =[oHs

= Binning: 1

X
o Ot Zol FMS T ET 4= YT E Acquisition Start HZZ MG T FIHEIE free-
z k=3

o o
run 22 A3 £ 7to2tof SaoioF &L Ck
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r Flat Field Calibraton- ---------- - - - - - - - - - - - - - - - - - - - — - "
| |
| |
| |
I Scale Down = Memory '
[ [
| |
| |
L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e — — o
- Flat Fielding- - - - - - - - - - - - - — - - - -
| |
| |
| |
I Memory = Bilinear Interpolated Magnification [
| <IF> |
| |
| Y |
[ [
| | = |
I <IR> IF <IC>
| [
| |

copied ) _ . . Magnified Image
copied copied copied ',.' Boundary

| l l
O—ro] :
copied . »
'block of pixels i
\ [
[ - - - - - e m - - - “_
block of pixels '
O—-+1—o ° scaled down data
copied
R

Magnified Image
Boundary

Figure 9.9 Bilinear Interpolated Magnification
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Flat Field Correction 2t& XML Lt2}0|E{= CtSat &L Ct.

XML Parameters

FlatFieldCorrection

Value Description
Off Flat Field Correction 7|5 SHX|
On Flat Field Correction 7|5 &%

FlatFieldDataSelector

Space0~Space15

Flat Field C|O|HE N E& 282
do2 d-gL Lt

e Space0~Space15: AI2A 4 FY

FlatFieldDataGenerate

Flat Field CI|OJE A

MMSt Flat Field H|O|EHE H|g gt

o =Z2|of Mg Ct.

FlatFieldControl +  Flat Field Data Generate 2 %t
FlatFioldDataSave B HO|H= 2gd M=o M7
M=o 7to2te] MeE ALt A =
SiE CIOIHE CHA| AME35tE™
Hi2|2d H=elo] XEsHoF
2 LIC
HiZlgd H=2e20 MY A= Flat
FlatFieldDataLoad - Field HIO|HE 22ty HE2=Z
=2{ZL
Table 9.14 XML Parameters related to Flat Field Correction
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9.10.1 Flat Field Data Selector

ol AT HEQF 20| M4t Flat Field 278 H|lO|H& Zioi2tel 2[gd o220 Mo AL, O
HOle= Ztoetel MalS ZCH AW &=HELCH ZiHete MRS 2t A 0|z 483t Flat Field 278
CIO|E{E At83te™ 7to2te| H|2|Ed m=22|0f XMZsHoF g LTt VC-12MX2-330 F 7tM|2t= Flat Field
23 HOIHE MESHAY 2312 = U= 16 742] H[2[ZHE 022 FFS M-S LICH Flat Field Data

=
Selector L2tO|HE AESH0 2ot s MEHE + ASLCH

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

Flat Field Data 0

Flat Field Data 1
Flat Field Data

Flat Field Data N

Flat Field Data Load

Flat Field Data Save | I

Flat Field Data Load

Figure 9.10 Flat Field Data Selector

Flat Field Cl|O|E| X{&35}7|
HX 2/d3tE Flat Field D|O|E{E 7t0|2t Flash D229 X|™HE FHo| MEsteH, CHS HXE
[E2AA L.
1. Flat Field Data Selector IL}2t0|E{E ALESt0] X 2-d3tE Flat Field HIO|EHE MEY Y2
X8 gL o,
2. Flat Field Data Save IiZ0|HE HA5I0 &/d%tE FlatField 273 HIO|HE X[gh K0
X et ct.

Flat Field 2% GH|O|E| 22|27

Flat Field 278 HIO|HE 7Zio2tel H|2lgd 22| MEst 22 7tHz2te] &4 Flat Field 27 O 0| H

gdocz 222 + USUCL

1. Flat Field Data Selector LI2t0/E{E A83t0] 7t0|2te| 2 Flat Field 278 HIO|H Y2z =22
Flat Field 278 HO|H7F MEE F9E A[FLLICH

2. Flat Field Data Load II2t0|HE H33t0] MEASH Flat Field 273 CIO|HE &' FlatField 28 HO[H

FHez gL

i
I'
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9.11

Ftmgte] HE YE Sl HEE

Digital I/0 Control #& XML Lt2t0|EH+& CHEat Z&L(C

Digital 1/0 Control

XML Parameters Value Description
tofgtel Ml U™ A HEE /F™ X 1|
Line0 "
Hg Yoz Meygc
LineSelector
tofietel Ml U= W HEE A/EH THX} 4,7,8,
Line1 ~ Line6 _ N
9,10, 11 & HZ 22 =¥€o=z MEiGL|C}
nout St /Z8 THAK(1)2] Line Mode & E2 =2
npu
P sysL
LineMode N
Outbut MENSE /=3 THRK4, 7, 8,9, 10, 11)Q| Line
utpu
P Mode & E¥oz MMgHL|C}
On Line 3 4z A
Linelnverter
Off Line &8 M3 BHEEX| S
DigitallO Off Line =3 df{|
Control ExposureActive SN E AIZE HAR =
FrameActive ot Z2| 29| readout 7S AR =
_ UserOutput0 UserOutputValue A7 Ztof 2 HA £
LineSource
TimerOActive ~ MEISE AFRA A Timer 2| &3 AMSE HAZ
Timer5Active =
PulseCounterQQut ~ | MEHSE AI2 XL M Pulse Counter 2] =8 AlSE
PulseCounter50ut AR =9
FALSE BitS Low 2 AH
UserOutputValue
TRUE Bit & High 2 &H
OO|AZMZAE THRIZ Debounce AlZH AN
DebounceTime 0~ 1,000,000
(Default: 0.5 ps)
Table 9.15 Digital /0 Control
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Line Source & User Output0 2= H-SIH AF2X AN gt

o

=Y U2 2 A8E = JUAFHCH

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

User Output Value J

Figure 9.11 User Output Signal

7tM2t= Exposure Active £ M= E XS TLICH Exposure Active 212 & CHE O 20| =& A[Zt0]
StAELICE O] AMzEs EeAlLl EEAHR MEY & U1,

=g EHélOl =X0|= SZ0M 02 FETYLICH LHNMOZ Fth2ts =& M-S
2tz

2HESH0] =F0| QA T™ME =X, 7o

=

I
mn
re
0z
ol
o

k!
"
T
z
>
o
OpA
!
H
re

,_
Iul
m
P
©
@]
wn
C
@
>
o1
<
(0]
>
fot
mjn
rk

f

Exposure Exposure

Exposure Frame N Frame N+1
[ | [ | [ | [ |
[ | [ | [ | [ |
1 | [ | [ |
Exposure Active

Signal

Figure 9.12 Exposure Active Signal
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9.11.1 Debounce

VC-12MX2-330 F 7tH|2t2| Debounce 7|s& AHESIEH w=ot g8 M=ot Fast gy H=2E FE}H0]

= _— H~= _— H~7
ot ¢4y M0 FioEto] S22 = UASLICH Debounce Time & 278%t0] faot 88 Mz 2 TR
Y& M=o X High ££ Low FAI AlZtS X8 4 ASLICE O, =t Y M=t FHH 240
B38 ARI HEE AIH AO|o Debounce Time BHE9] X| @1 A|ZH0| wAbBtLICH

Debounce Time & 2735t Ofaf D1 20| 28 =Lt &2 High % L
THEShe FAIE L

Arrived Input Signals

Debounce - —

af—

Debounce Time

Applied Valid Signals

Delay Delay
Figure 9.13 Debounce
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9.12 Timer Control

Line Source £ Timer(TimerOActive ~ Timer5Active)Z AH35I™M 7t 2t= Timer & A3l £8 MSE

TEEES

UELILE VC-12MX2-330 F 7tM|2t= Exposure Active, Frame Active, Pulse Counter O|#IE £

ol =37 AEE Tmero| 22 M2 ARE 4 YUsLITH

=
Timer Control 23 XML Lt2t0|H &= CHSt Z&L o

XML Parameters { Value

Description

TimerSelector | Timer0 ~ Timer5 M Timer & MEiSHLICE
i ) Timer Trigger Activation 2 Rising/Falling Edge 2
TimerDuration | 1 ~ 60,000,000 ps N ) ~ . =
A8t B2 Timer 28 AMzo| FI7|E X|E
Timer 28 MZE Z€d17| ©o| M8 XA
TimerDelay 0 ~ 60,000,000 ps
ISFARPSES
TimerReset - Timer & Z=7|2}stn CHA| A[Zf
Off Timer £8 A3 x|
X =ZE A|ZHS Timer £ 39| AA Mz 2
ExposureActive
AH8
. . _ o T A9l readout 7+ZtS Timer 28 239
TimerTrigger FrameActive
A AMSE AE
CounterAnd | Source - —
_ Qe EZ[H MZE Timer 53 A9l oA
TimerControl Line0
M2 AR
PulseCounterOOut ~ | ALEAt 7 Pulse Counter 23 AT E Timer
PulseCounter50ut =8 MTO| AA M2 AR
Mefst £2[7 HB0| 4 OIXIE Timer £
RisingEdge
Mz EE|AR HSSHFE X|F
Meist 237 Aol 3 OIXIE Timer £
FallingEdge N N
TimerTrigger M ERAHE &EoIEE X ™
Activation MEfS EZ|7 MBIt High #24HY Tf Timer &
LevelHigh N
MZIF RRSIEE X|F
MEist EB|H AMSIt Low 772t [ Timer &3
LevelLow
MZIF RRSIEE X|F
Table 9.16 XML Parameters related to Timer Control
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0| £ =01, Timer Trigger Source & Exposure Active 2 A73}11, Timer Trigger Activation & Level High 2
At 220l= Ct2at Z0| Timer 7t Zr&2L|Cf.

1. Timer Trigger Source LtZt0|HZE Aot A2 MBI SSE|H Timer = 252 A|ZgL|C
2. Timer Delay Li2t0|HZ Ao X|[H A[ZH0] A|ZE = O

3

XA AlZto] RteE|H oA MZ O High Ft2HF Timer M2 7t &&5eL T

Exposure | |
Timer
Delay I |
Timer Signal

Timer Trigger Source event occurs

* Timer Trigger Activation is set to Level High.

Figure 9.14 Timer Signal
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9.13 Pulse Counter Control

Digital 10 Control 22| Line Source & Pulse Counter(PulseCounter0Out ~ PulseCounter50ut)=
2E5HH FtH2f= Pulse Counter & AME30] =3 M E UEYE £ ASLLCE VC-12MX2-330 F 7t 2f=
Exposure Active O|HIEQt Pulse Counter 2| &4 AT 2 AT = UEL|CH

o
Pulse Counter Control 2t& XML Lt2}0|E &= CtSat Z&L L

XML Parameters Value Description
PulseCounter N N
Seloct Counter0 ~ Counter5 | 4% Pulse Counter & MEHSHL| L},
elector
oulseCount Off MEHSE Pulse Counter &3 M3 ||
ulseCounter
Evonts c Acti oM =E AZE UEE Pulse Counter
ventSource xposureActive so Nmo| A ABE AS
PulseCount S
ulseCounter
Control PulseCounterReset MEHSE Pulse Counter & X 7|3}t CHA|
ulseCounterRese -
A EH
3
PulseCounterDel 0~ 31 MEHSE Pulse Counter 23 MSE ZHS|7|
ulseCounterDelay ~ N _
Mo M8g X EA =~ MF
PulseCounterSki 0~ 31 MEISE Pulse Counter £ M= E £
ulseCounterSkip ~
m AHE 22 = 449

Table 9.17 XML Parameters related to Pulse Counter Control
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Use Case 1 — Setting Four Different Pulse Counters
Ol =0f,LCD I{2dES AASH7| I3l White, Green, Red X Blue TAM0|| X|X3tEl 4 740] ME CHE

AYHE MY Z2 O3t 20| ZHH 2t Pulse Counter & AFESH0] ZFE Holg £ USFLICH

Camera Parameter Settings:

e Pulse Counter Control

= Pulse Counter Selector: Counter0 /Counter1  /Counter2  /Counter3
s Pulse Counter Delay: 0 " 2 /3
o Pulse Counter Skip: 3 /3 /3 /3
o Pulse Counter Event Source: Exposure Active
¢ Digital IO Control
= Line Selector: Line1 /Line2 /Line3 /Line4

o Line Source: PulseCounterOOut /PulseCounter1Out /PulseCounter20ut /Pulse Counter3 Out

o= Line Mode: Output

: Pulse signals delayed by Pulse Counter (Pulse Counter Delay)

LR

+ 1 Pulse signals skipped by Pulse Counter (Pulse Counter Skip)

J U uUuuuyuydydL

Exposure Active

Pulse Counter0

Pulse Counter1

pom ooy Fom o ooy Fom o= ooy

- -
-
-
-

Pulse Counter2

o
1 1 1 1 1 1
Pulse Counter3

Figure 9.15 Four Different Pulse Counter Signals
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Use Case 2 — Setting Four Different Timers with Pulse Counters

Timer 2} Pulse Counter & X350 70| 2t9

=

=8 U35 Hols U2 Mo

A
e

UE LIt

Counter And Timer Control 22| Timer Trigger Source = Pulse Counter(PulseCounter0Out ~

PulseCounter50ut)=2 &%t

gLk E3

-,

Camera Parameter Settings:

¢ Pulse Counter Control

Oz &9 Mz9 E2
=01, Use Case 1 0| A{ A7d3t Pulse Counter

UG L

CS Timer Delay

A

M S
9yE

=
=

Timer Trigger Activation 2 Rising Edge £ Aot C

UELCt.

EL

28518, 28 M=o XA AlZts 8

=0 ch2at 20| X[ AlZts H8ot1, =8

IS Timer Duration

A
o= T

= 2350

s Pulse Counter Selector: Counter0 /Counter1  /Counter2  /Counter3
= Pulse Counter Delay: 0 " 2 /3
o= Pulse Counter Skip: 3 /3 /3 /3
o Pulse Counter Event Source: Exposure Active
e Counter And Timer Control
= Timer Selector: Timer0 [Timer1 /Timer2 [Timer3
o Timer Trigger Source: PulseCoutner0Out /PulseCoutner1Out /PulseCoutner20ut /PulseCoutner3Out
s Timer Delay: 50 ps /50 pus /100 us 1200 pus
o Timer Trigger
Activation: Rising Edge /Level High /Rising Edge /Rising Edge
o Timer Duration: 350 ps IN/A 1200 pus /150 pus
* Digital IO Control
= Line Selector: Line1 /Line2 /Line3 /Line4
= Line Source: TimerOActive /Timer1Active [Timer2Active [Timer3Active
s Line Mode: Output
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: Pulse signals delayed by Pulse Counter (Pulse Counter Delay)

LN

+ « : Pulse signals skipped by Pulse Counter (Pulse Counter Skip)

Exposure Active

300 us

T Vo T T Yo T T \ |
1 1 1 1 1 1
Timer) —————

50 us 350 us

1 1 1 1 1 1
) 1 1 1 1 1 1
Timer1
50 us 300 us
1 1 1
i 1 1 1 1
Timer2
100 us 200 us
r -
1 1
) 1 1
Timer3
200 us 150 us

Figure 9.16 Four Different Timer Signals with User-defined Delays and Pulse Widths
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9.14  Cooling Control

Ftoizt = o= ol YA ES LELICh W HE ofE @Y + A4, 2= 2F WA

=~ =
mo| 2SSt E MY = UAESLICH Cooling Control 2t XML Lf2t0|E = CHS1F 25

ZE Lo
XML Parameters { Value Description
FanOperationMode I2t0|E{E Temperature 2
TargetTemperature -10°C ~ 80°C .
Y3 A2 Fan A5 2%
Off Fan &3 SiA|
CoolingControl On Fan 2= AN
FanOperationMode — —
TargetTemperature If2t0[E 0| &8st 2
Temperature o
Olfof =&StH Fan %&
FanSpeed - SXi Fan RPM 29I

Table 9.18 XML Parameters related to Cooling Control
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9.15 Temperature Monitor

FtHEH = W& 228 2LEHSHY| flet HA FHo| WEEOf AN Azt

eEg oy
ASLICH ZtH2t W& 2= 23 XML IR0 He Chsat 24 Lo
XML Parameters Value Description
DeviceTemperatureSelector | Mainboard | = =X QK| 09l 2E2 MH
DeviceControl
DeviceTemperature - MM EIRIZE 25 HA|

Table 9.19 XML Parameter related to Device Temperature

9.16  Status LED

7t = HOl= FHHEte] &S HEHE 2{F7| 9% LED 7t ASLICH LED of HEft 20 siEst=
7to2r ¢Ef= Chsidt &L Ch

Status LED Description

Steady Red Fto2r =7\ ¢F &
Slow Flashing Red CXPLink & ¢t &
Fast Flashing Orange CXP Link &2l ¢
Steady Green CXP Link A4 &

Fast Flashing Green A HO|E M& =9

Table 9.20 Status LED
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9.17 Test Pattern

£ =5t Qo S MMZREH Ls S¢ HOIH M WREA ddst

=
SYE 4+ YEUCH HAE HEHS BF U X7} 9o0), 242 stz yyoz

I—

Fto2te] FaEel As of
HAE OiEHS S=Hol=5
240] CZ O|O|X|(Grey Horizontal Ramp), CHZt weke 2 £f0| CHE 0|0[X|(Grey Diagonal Ramp), CiZf
"eko 2 Zf0| Ct21 % 0| 0|0|X[(Grey Diagonal Ramp Moving), 2|1 MAMO|AM E&3sI= 712
o2 20| CHE 0O|0|X[(Sensor Specific) & LI Ct.

Test Pattern 23 XML Ift2t0|/EH & CHS1F Z2&LCt

XML Parameters 7 Value 7 Description
Off Test Pattern 7|5 SfiX
GreyHorizontalRamp Grey Horizontal Ramp £ &7
GreyDiagonalRamp Grey Diagonal Ramp 2 473

ImageFormatControl | TestPattern

GreyDiagonalRampMoving | Grey Diagonal Ramp Moving 22 A7

MMM XN SSH= Test Pattern 2 2
pepe
= O

SensorSpecific

Table 9.21 XML Parameter related to Test Pattern

Figure 9.17 Grey Horizontal Ramp
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Figure 9.18 Grey Diagonal Ramp

Figure 9.19 Grey Diagonal Ramp Moving
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Figure 9.20 Sensor Specific

Fto2te| St =of el EH 5= Test Pattern 2| FH0| FH2tX|22 F&0| CEA 2

T UASLICH

CAUTION
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9.18 Reverse X

oo 7t2H Y =2 7IELR2 g2 & F¥e 7IsYLLh 0] 7|52 ZtHEte 2E HE
X

XML Parameters Description
FALSE Reverse X 7|5 SifH|
TRUE Sol AR E FEHSULCL

Table 9.22 XML Parameter related to Reverse X

ImageFormatControl | ReverseX

Figure 9.21 S& g4

Figure 9.22 Reverse X ¥4t
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9.19 Reverse Y

oo 7t2H Y =2 7IELR2 g9 JotE F¥E 7IsYLth 0] 7|52 FtHEte| 2E HE
Y

XML Parameters Description
FALSE Reverse Y 7|5 diiX
TRUE So| HE FESUCHL

Table 9.23 XML Parameter related to Reverse Y

ImageFormatControl | ReverseY

Figure9.23 f& g4

Figure 9.24 ReverseY ¥4

Reverse Y 7|52 AL Wf, 7tH2te] FFC 2 GIO|E{E CHA|l ddsjoF gfLich
CAUTION
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9.20 Device User ID

Ftoi2toll ArEAt ol §EE 16byte 7HA| YHEY 5 UAELICE Device User ID 22 XML Tt2t0[E =
C=at Z& Ut

XML Parameters { Description

DeviceControl ‘ DeviceUserlD ‘ AEXL Ho| ME 2EH(16byte)

Table 9.24 XML Parameter related to Device User ID

9.21 Device Reset

FIHEtE E2|H2OZ Resetd0] MAS ZCH ZLICH Reset 8 $£=3dtH Ft0| 2t} CXP-12 Frame Grabber
AtO|o] HZAL BiM |22 CtA| HZASHOF THL|Ct Device Reset 23 XML It2t0|E = ChE1b &L Ct

XML Parameters Description

DeviceControl DeviceReset Z2|& Reset &=

Table 9.25 XML Parameter related to Device Reset

9.22 Field Upgrade

7t 2= 2EOo|M ZIHEE 235K %1 CoaXPress 2.0 °|E1ll1|0| £ E3 Firmware 2 FGPA 222
LY 0| ESH=E 7|52 MSSLICE XtMet LHE2 Appendix B E & ESHYAIL.
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9.23 User Set Control

AM-EAr= ZHH 2f

HYZ 7to2t 22| Flash 0| NESHALE CHA| 282 = JUFULCH HE dES F
JHE K|St Load Y2 M 7HE X|-ATLIC User Set Control 2t2 XML If2t0|E = ChS1F &L Ch
XML Parameters Value Description
Default 7to2t 282 Factory Default Settings 2 41 EH
UserSetSelector | UserSet1 M2 882 UserSet1 2 MEH
UserSet2 7to2t @ HES UserSet2 2 EH
User Set Selector O|A] MEHDE ALEX H™HZ
UserSetLoad -
7t 2t0] Load
User Set Selector 0| A{ M EISE A0 XYL
UserSetControl
Ztogt 482 M&
UserSetSave -
e EF Default Y2 Factory Default Settings
gSOZ Load 2t 7HsE L Lt
Default 7tH2t Reset Al Factory Default Settings &8
UserSetDefault | UserSet1 7t02t Reset Al UserSet1 M&
UserSet2 7l M2t Reset Al UserSet2 M-&
Table 9.26 XML Parameters related to User Set Control
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Default S0 MEE 7ioat 47 g2 FHHEtS] &Y YYo=z =22 = JUXU 43 @2 vy
== HEHO ZiHEte] S UL AL FHHEHE reset ofE FHO2te] &Y FHO
RO L MY I M 2F ¢S reset ot 20| = ALESIEE 28 US MEA Y F oo

X Eahor &Lt

>

X o
o
re

\J
rlo

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

Figure 9.25 User Set Control
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10 HZ 3% o] =l 3 =%

HMEZOl Ol S%s ofH of2f Mes HHol A7 HHELICEH

o 3}HO| OtRAZ HOIX| %S B2

o

s}

AOlE HZO| MLz &=A=R =oAL,
HH S80| M2 O|R0X|=X| 2QISHYA|L.
oF Ef|H Y8 REY 4%, EC|AH7I MUz YHE =X 2RAHHAIL.

IOl oA U= ER
o

HA=TF O U=A| =Bty A L.
=F A0l HETH K| =oAL,
Z2h7F B UsA =HlstHA L.

Gain ¢{0| HF HA 280 A=A QS A|IL.

«  ZiO2t S%0| O|Y3tl EAHE E%

o

o

HY AZOl MUz E[A=X =
Fto2tof M 7|7F LEALE B8 EH e &

ro
Ot
=
>

« EZA REVI MUz SHEX HE BF

o

Link Trigger0 EZ2|H 2 E92| ALY CXP-12 Frame Grabber 0|A E2|7 40| Mz =U=X|
OISt Al 2.
QE EE|H BEQ ZR AHO|& HZAO| MUE &[/A=X| =HQISHHAI.

-

S0l E[X| s

Coax #0|2 Q1Z0| HIHZ EIYEX| SIS
2 EE{0) AAE CXP-12 Frame Grabber O 7IH2i7t Moi2 HZE|of Yex|, MHo| Aoj=
QR SOIBHAIL.
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Appendix A Defective Pixel Map Download

1. Ao ofef ¥F JEXH Defective Pixel Map HIO|HE %5t CSV Lt (*.csv)2 XETLICE
SEZ 172 Ay 1YL HBHON IS Mol AU A Al HEHs FHL tet
Z5LH L
o U HEE —E ASE 2ol FHo= Mg
o Zh3e W XE gt X XE o2 RAEHL|CH
o EMo| 93 s LU

pj 729 s P defect data.csy - HI2ZF
= E | &g HOJZ| 0]t A MHE) WEE) MA0) 22 ZS2H)
wn ¥ — |: comment line,
By & #e g -1 o}t ¥ -- coment line,
BAR 5 (|02 2] (o) 2] R 2011, et
gagc & == F] 178,7
. 52,8
D13 v ( S 699,8
A B C D 268,10
, = 1112,10
1 : comment line 1713,12
2 -- coment line 608,16
3 |- H Y
4 2011 3
5 178 7
6 52 8
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&st = Configure HHES 22/610] Ofzfiet Z2 &S EA|ELICE
Defect B2 MEASI File Path O A CHRZEE csv YS MEHSI D Download HHES 22 THL|Ct.
[~ bl
mMcu | Fega | xmL | Defect | seript |
Defect
Defect File Information
1. File Path [I]
Fi'CoakPressWCX_Firmware Whirmware't I ZWeES3 T
2. File Size
CD
1. Camera Defect:
2, Download Defect:
0% |
Camera Defect Download
Download ] [ Upload to PC ]
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3. LI2ZE7I 22EW MY 1¥S AMEULL ME g0 TdE = S 0| 225X RER

FOSHY Al 2.

Device Maintenance

McU | FPGa | xmL | Defect | script |

Defect

Defect File Information

1. File Path [:]

FiMCoaXPressWWCX_FirmwareWrirmware'tW B = WeS3 T &

2. File Size
CcD

1. Camera Defect:

2. Download Defect:

190%

Camera Defect Download

Download Upload to PC

4., CIREC7 2EEH OK HEZ 85t =0l ¥2 E&ELUCH
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Appendix B Field Upgrade

CHE ZXHo ek ZtH2te] MCU, FPGA 3 XML IS a2ol=g = &Lt
1. Vieworks Imaging Solution 7.X £ & &%+ £ Configure HES 22510 Of2iet 2 &S EA|RL|CH
2. PKG ®& UEI5t1, File Path HHES 2&%t L& MCU, FPGA == XML g2g0|E

Download HHES £ &gt

Device Maintenance

PKG File Information

1. File Path E

2, File Size

1. Camera PKG:

2. Download PKG:

Camera PKG Download

[ PxG |pefect|Frc_ | LuT
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