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Package Components

VC-21MX2-M/C230I VC-21MX2-M/C230I-HS
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Chapter 5. §j|& 4

5.1

Overview

.

VC-21MX2-M/C2301 Ztti[2t= AHR) HEOM YSE VC Al2|=0] M2 FItE 21 oj7tEA
k2| CoaXPress 7Zi2t=  Gpixel?| Z[& CMOS F& M 7[=(GSPRINT4521)S
HEMSLICE VC-21MX2-M/C2301 ZtO2t= Z[CH 230 fpsQ| £EZ 5,120 x 4,096 SHAEQ|
2 QUELICH XFMITH CoaXPress 2.0(CXP-12) QIE{H|O|AE AESI0] 4742| Coax
tH X0 50 Gbps2 F4 HIO|HE &Y = USLICH 023 CMOS M
t CoaxPress 2.0 QIEH{I|O|AQ| Zot2 MY, et A A& CIXE Fo 20k MER
MAlStD AELICH MA XD FPD M ZEALOA oIY st F<

VC-21MX2-M/C2301 ZtBzk= 1% F& M2l 7Zlsd @ et IS HMsLoh

DMLt B 2ot A FUEE MESHE VC-21MX2-M/C2301 ZtH|2t= FPD, PCB %
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= O] M&E2 Fan EfYIl Heat Sink EFY & 7HX|2 XS5HH,

® High Speed 21 Megapixel CMOS Image Sensor

® CoaXPress 2.0 Interface up to 230 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)

®  Qutput Pixel Format: 8/10/12 bit

®  Flat Field Correction

® Defective Pixel Correction

® Gain/Black Level Control

®* Test Pattern

®  Temperature Monitor

® Field Upgrade

®  GenlCam Compatible — XML based Control
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5.2 Specification

VC-21MX2-M/C2301 7tH|2te] AtYE ChZ1at && LIt

Specifications
Resolution (HxV)
Sensor

Sensor Size (Diagonal)
Sensor Type

Pixel Size

Interface

Max. Frame CXPé x 4

Rate (8 bit) CXP10 x 4
CXP12 x 4

Exposure Time
Partial Scan (Max. Speed)

Pixel Data Mono

Format (8 bit)  Color

Electronic Shutter

Gain Control  Analog
Analog
(Sensor Binning 2x2)
Digital

Digital Black Level
Exposure Mode
External Trigger

Software Trigger
Digital I/O

Dynamic Range
Cooling Method
Mechanical (WxHxL)

Environmental

Lens Mount

Power External
PoCXP
Dissipation

Compliance

VC-21MX2-M/C230I VC-21MX2-M/C230I-HS
5120 x 4096

GSPRINT4521

23.04 mm x 18.43 mm (29.5 mm)

High Speed CMOS Image Sensor

4.5 um x 4.5 um

CXP-12 4 Channels

56 fps

114 fps

229 fps

4 ys ~60s (1 ps step)

10011.7 fps at 32 Lines, CXP-12(4 channels)
Mono 8/10/12 bit

Bayer GB 8/10/12 bit

Global Shutter

1.0x, 1.3%, 2.0%, 4.2%

1.0%, 1.4%, 2.0x, 3.0x (Mono only)

1.0x ~32.0x

0-255LSB at12 bit

Free-Run, Timed, TriggerWidth

3.3~24.0V, 10 mA, Logical Level Input Opfically Isolated
CoaXPress Control Port(CXP only)

Asynchronous, Programmable via Camera API({CXP only)
TIL Level

Exposure Active, Frame Active, User Output, Timer, Strobe
Output

12 bit: Typical 68 dB (EMVA 1288)

Standard Cooling with a Fan

80 mm x 80 mm x 104.5 mm, 80 mm x 80 mm x 111 mm,
0.75 kg (F-mount) 0.70 kg (F-mount)
Operating: 0°C ~ 40°C, Storage: -40°C ~ 70°C

F-mount, Custom mount available upon request

12~24 VDC

24 VDC (minimum 2 of POCXP cables required)

Typical 27.5 W

CE, FCC, KC

H 5-1

VC-21MX2-M/C23012| AtQ¥

Note:

@

ZoYaeH el EC0IHE A4 HE2R YO O|ES = AMSHAIZ|E HERLICH

[
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5.3 Camera Block Diagram

VC-21MX2-M/C23012] Block Diagram< Ct21t Z&L|Ct.

DDR4
{ External Trigger

' FPGA ;
LVDS Image Data: [ ) Line Output
CcMos Image Processing
Sensor $PI Control | c anIdL ) T [ cxpa2 [ cxpaz2 |
: ontrol Logic . Driver Channel 1
\ J o —— e
1 ; CXP-12 CXP-12
- N Driver Channel 2
F ~— - @@
E )
Micro Controller ~ |~—— | CXP-12 CXP-12
; Driver Channel 3
L ) - -
. ) (T
___________________ L CXP-12 CXP-12
Driver Channel 4

o (e

18l 5-1 Camera Block Diagram

toetel 2E HEEN HI0JH X2l= Sttel FPGA & LHOA O[FO{ELICH FPGA LiZ
A Softcore HEHQ| 32H|E RISC OIO|AZTZZ N A ZZ2AMA & ZHHEE ZEOZ 0|20H

0|5 Me|ghLlct.

ZZMY & dEE =2A2 CMOS dAMOIM HEE dd HIOJHE X2[5t0] CoaxPress 2.0
CIHHO|AZ LHELIL, AlZiof 2iget EZIA ¢ =

Sf0ll, FPGAZS| Q0= bto|3z HESZ | H&

YEEO gL
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54

Spectral Response

2 d2fZe VC-21IMX2-M/C2301 Zr[2tof Ciet Spectral ResponseE 2 O{ & LIC.

R

e lono e G e B
70
60 /~ \\
\ N\
40 \I'\\
[ N\
S 30 \\\
20 l \ \\ \ \
10 1 \/"\/I~
0 M /N\-/ —
300 400 500 600 700 800 900 1000 1100
Wavelength(nm)

& 52 Spectral Response
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5.5 Mechanical Specification

Ctg =02 220l Tl 72 X[+=5 LIEt LT,

80.0:5¢

4-R7 \ 68.0

80.0:5%
68.0

4-M5 TAP DP4.5

@ CH1 CH2 GHa CH4 @

a8 5.3 VC-21MX2-M/C230l Mechanical Dimension

Page 23 of 99
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84

47.51(Mechanical F.B)
46.5(Optical Distance)

®58.0

55.0

£

)

Glass 2t
186 8-M5 TAP DP7
Imagine plane

=




VIBWOrKs VC-21MX2-M/C2301 AHEXL DjH

111
80.5
47.51(Mechanical F.B)
4-R7K 46.5(Optical Distance)
I
I
23 I
2% Qe
Ol | Lo - i i - —
oo Ln| L0 Il I
0 1< I
I
I
o) \
Glass ZtJ
8-M5 TAP DP7
4-M5 TAP DP4.5 Imagine plane
8.6
© ve
PWR-
CTRL
CH1 CH2 CH3 CH4
L ©
S

8 5.4 VC-21MX2-M/C230I-HS Mechanical Dimension
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VIBWOrks

Camera Mounting % Heat Dissipation

5.5.1

A

=

XIS T ZHIEt AHA]

d
o

=
o

|
—

<
Pl
10
™
fol

|.

Fto2tel AKX SEf7t

o <faH
Ftofate] HE = TS 470 0[H2 LiA}

il

UG LIE.

MYAIL.

N
bkl

tol 1

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

g Mg

Azo| 37|t 2

HA[BHMA| 2,

L £0f 0]=0] R Y&/ X|

mi

H

| A QT THoIat K| ALY

X0
i

BE

~
Ho

ol
[}

=Rl

s
—

MYAIR. At TR E SaliA

{0

(o d20|w) FES0| HRISHIAIL.
7tH2t2| Front-Block 30% O|A40| MEEZ|EE AHX|SHIAIL.

Lo O
IT— O~
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Chapter 6. 7t4j|2} HZE 2

—=2 od

=

2 232 AM8AR2| PCO| CoaXPress 2.0 Z2i|2fH{ (O[St ‘CxXP-12 Z2i|YdefH )t 2t&
EQIo7t dXIEof ATt ZHgRfL . Eot of2f EXie

!

|t|

= 4742| coax AO|l2= AtE5tY
7ttt CXP-12 = ef AtO|e] HZES FMICD JPFRL|C ApABH &2 CXP-12
IO AtE HPME HXSIYAIL.

o =20

ChS EAOf WatA AFEXE PCO| 7HH[2tE A B - LT

ISHM 2.
= 7tH2tel CXP HHYE CH10| &1 CtE &2 PCOl CXP-12

7. ZtHEter M S5 A7 225 0] A=X[, PCo| HEO0| THM A=X| =t
> a1
=

o e CHio 2Lt O™ Chs, BE Ml 782l coax HOl=S

2. Coax #0|&9| ot%

[

t&5Ho] Zhi 2t
O CxP FHYHE CH2, CH3, CH4%Qt CXP-12 =2 CH2, CH3, CH4E ZtZ}
HZgtL LY,

- HMel O{YE S Finiatel M @ TRto| ez,
- M9l OlEEo B2 M

7 0f LICt.
POCXPE A8 E7, T@ OHHE B2 AZSHA| fiot: gL Ct,

Caution!
A POCXP A ZAIHHE ALESHY ZiOjzto] MRS Sgot{® 7ot R CXP-12
OOl CH1 % CH2= HIEA AA

-l

3. 2= A0[20] Mtz HAZEIU=A| =2elefLC.

AL = - -
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6.1 M Y WO Tt FAAY

6.2  JHUOH| FEY THO| U FAY
o B} ATt ZHO| &lo] 97 W0 o2 ZHo| W giyLich

©  RSO[SP ZHO| WRE RS MEA TE BOHO| SOSHAAlL,

6.3  Vieworks Imaging Solution AX]

%4l Vieworks Imaging Solutiong http://vision.vieworks.comOfA| CHREZES 4

SZEQIO EX| = StEQI0o EXE Tdsiof Lt
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Chapter 7. Camera Interface

7.1 General Description

7toigte] =BRME 287 HZ M YEjEAl LED7t AH Ao Y|s2 =it

ZEL Lt
@ Status LED: HE MEf H &E ZE EA|
@ 12H MY 9y A HEE /&Y CHx}: o2t Ml 4™
(POCXPE AMBSIX| b2 8%),
toetel ¢ A =9 2ielez2 43y
3 CoaXPress 7{H4lE: HIC|Q O|O|E ™& A Zto2t X of
@
(e
[eg
. 2>
| | — @
€ N\ )
PWR/CTRL
N.l-/ /
0000: -

@ CH1 CH2 CH3 CH4 @

a8l 7-1  VC-21MX2-M/C230I Back Panel

@ Note
VC-21MX2-M/C230I-HSE 9|9 MEQr S gLt
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7.2 CoaXPress F{4lE]

CoaXPress TE2EE0= Xt @3 AM 0
12 ZeYaeiHze] AZs gt YA

rad
-i> re

S
o =

EI>

LICt,

7.2.1  Micro-BNC FH4F

CH1 CH2 CH3 CH4
a8 7-2 Micro-BNC 74l H

AFOlO] Y12 &= 7#0|=(coaxial cable)s AtEdt
O

Ells

k30

VC-21MX2-M/C2301 ZtH|2te| Micro-BNC HHE{= CoaXPress 2.0 &

Td2 g 2 Z5L

LI&(Plug and Play)0| ZgE|0f ZHH|ZHOAf CXP-
ZtHi2kel CxP-12 | aelH
, Aol2Y A|tf 12.5 GbpsZ HIO|HE

#x&s =20 HYHS X

Channel Max. Bit Rate per Coax  Type PoCXP Compliant
CHI1 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
H 7-1 Micro-BNC 7H4g T 74

Note:
&5 0|8 (Ee

@

azg o @z e

= ‘coax 70|E'0l2t2
Z=o|sfiof
T2 CHIS SH2H AHABIA| &
PC2t ZtH2te] S4l0] YAMoZ £3ME|X|

she AMR3I0] CXP-12 ZYQ12HHHQt 7t02tE
C

LIC.

7tof2tel

o
s

CXP 4l
™ Ftof2tel FAO| HMHzE ZHEZIX| UL

CH1dF  CXP-12
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73 WY Y Y UEE U/EY ©x}
7io2tel M@ 28 8 HEE @/Z% HXh= Hirose 128 FHYE(part # HR10A-10R-
12PB)LICH. & BiX| & g2 Chsd 5Lt
a8 7-3 T 4y W HEE /&% GHAe ® HiX|
Pin Number Signal Type Description
1 DC Ground Input Camera Power Ground
2 +12 VDC Input Camera Power +12 VDC
3 I/O Output- Output -
4 I/O Output 1+ Output -
5 Trigger Input- Input -
6 Trigger Input+ Input -
7 [/O Output 2+ Output -
8 I/O Output 3+ Output -
9 I/O Output 4+ Output -
10 I/O Output 5+ Output -
11 I/O Output 6+ Output -
12 N/C - Not Connected

2 U HES /5 Rl B 1Y

Note:

@

o MY 37 A= 12 ~ 24 vDC

® Hirose 128 AH4YEHO| #HAEZ= HO|E (mating) H4YE+= Hirose 128 E2{1
(part # HR10A-10P-128) =& 532 H4H Y L|C}.

M =50 3a oA
O|RHCO| AFEE FHFLCHx 72t MEA RYAE O{HHE S5t

& 292 7HKle ©¥

Ral
)
dlo

MY Y A FOIAY

Ca

A o

ution!

SR ENESVE TS

[

Ftojete] M MY Y gRE =5 HYgsE S

& &Lt

22 Felo| WM Ys A o
o

SOt ZiH2te] T =7t &

rot
ot
=2
Bl
e
njo

0
un
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7.4 Trigger Input Circuit

o2 age 128 AHHEHS E2[A itz ¥ 22E HEILLD AFLICH

ZE BS S U2 222 MY Debounce 7152 AHBSIO] Fin2tolA
Yo MzR WET YR Mzl B2 XHT 4 USUCL AR E2F 439 e o

32Eol 20| A2 22E 4+ 9

User Side

+3. 3N 24V

1 2

o= T AMd

s2i7 Y3y

40 >
b fot
ot rr

o
e s
1o

Camera Side

MMBEF4353LT1G
1 2

+3.3V

Trigger

D s
% 180/1608
]

!

&l 7-4 Trigger Input Schematic

7.5 Strob

e Output Circuit
ofef e 128 A

Efo] =3
)

Ancde Voo

5
Collector

Cathode GND

TLPZ368

2Z2E LEfLfD QUAESLICH AMEXbE Digital 1I/O Control

L
E]
Hd4Ys solf 28 4de &= USLICK9.15 Digital I/0 Control & =X).

47

HR10A-10R-12FB

1%#é%£@6\
AlcYoNe

a7

a7

a7

47

a7

T4LVCE41ABD

T
I
=
; o
JOEZ GHD 1

8 7-5 Strobe Output Schematic
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Chapter 8. Acquisition Control

O oMz & 2Sste O 2ot thail 242 2=0| tish XtMet SEE Mg
e G 25 E2(A EY
° LZE At HF
* &k (frame rate) O]
° Ziojl2t 43™o| e %} frame rate H3}
8.1 Ha
O HolM= & 2Sot= o a5t 240 s ZefstA dFerL ot
Ao 252 MOSts O st o 2452 20 450
* Acquisition Start/Stop & S Acquisition Mode If2t0|H
°  Exposure Start(=Z ARl E2|7
e LZE AZt A
* Ftoietel F4 =5 ot
e Z2E2Y MH
°* S{& Jtstt A} frame rate
Note:
@ O Zo| 830 s Zge YEHOoZ 2 Sot o Fo| Y ofo[gLct
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8.2  Acquisition Start/Stop @& % Acquisition Mode
O HolM= CI2 &55 8o ALY + A= 7150l thsh Hyeruct,

*  Acquisition Start/Stop EH

®  Acquisition Mode

2t =0 oM = Chs 2UMFE =MU2 JAMSHA 23t

8.2.1 Acquisition Start/Stop ¥3d

Acquisition Start @S HASIH FtH2ts Fo 252 TH|ZLICH Acquisition Start HHS
HASHR| Ho T Fihets Iy

Acquisition Stop Fd2 A&st

8.2.2 Acquisition Mode

Acquisition Mode T2t0JEf= Acquisition Start HZEO| A5 wH0| X™AHQ HeS O|F L|C}.
O| matolEoM MEigt = A= S/Fe Chadh 20| Ml 7HX|7F JqASLICEH
* Continuous:
Acquisition Start BHES AAlEHH Acquisition Stop BHS Adle 7K ASZHA SHE 25
* SingleFrame:
Acquisition Start HHS A T oF Fo| AYE &S5et T AE82& Acquisition Stops A&
5to Y 258 &8
®  MultiFrame:
Acquisition Start 2 & MllstH AcquisitionFrameCount THEFO[E{ A X|Hst =Xt0tE20] IMES

t
£o 2 X522 Acquisition Stops Hasty] JA =2ES B2

Lot

@ Note

Acqwsmon Start EZ2 Acquisition Stop FE=S A7 MK AL FX|ELCH
HelstH 5’HJ1IEPL Acquisition Start HHE Az A7

S = gL e &S5t e =F0| ARBARIE Acquisition

[

o
ool 255 o ol 20 HYS OpEUCH

>
n
0
[y
o
=3
o
3
w
—+
o
O
ot 02 E
o
ﬂl|0

Jae =
StopS H¥stH
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8.2.3

Exposure Start E&|A

Exposure Start E2|A M=E Zi02t0] 355HH Zi02h= Exposure Start EZ2|7 25 7
dEfE Xt T =E WES MHstn ZYS readoutBLICHIY 8-1). 27t CHE
Exposure Start E2|H A= & ZOotE HE7F =/ Zi02t= Exposure Start E2|7 25 {7
MEjZ Z|SOFZLICH O] MEHOAl A{ZE Exposure Start Ea|7 A2 Ftojzte| 226tH
7tH2t= g &2 AIAELUCh

Exposure Start Trigger= CHSOF 20| & 71X ZE2 AHE = UASL[CH

Trigger Mode It2t0|HE Off2 HESIHE Zi02t= RS9t Exposure Start E2|HE LHROAM
LMAZ|Z2 AFEXI7F Exposure Start A2 E 358 ZRIt iELCH ZHHEHoN dshs
Moot o8 2S5ste £ & frame rate 2HEl Of2to|H o] Ao w2t AYELICH

Trigger Mode Lf2Zt0/EE 0OnC =2 HHSIH A 7t 2kl Exposure Start E2|AH A E
SaoM 2P =E HEE AIASHERE o gLt Eg[A MUt sgE Ooin

ol
>
N

7thete =& otES ARRLCH Olgjet wEezs & IE0| AAE If, 5& “tsor x|Of
frame rate2CH WE £ 2 EZ2|H M E SgotH OF ELICKSE 7tsdt X frame rates
O] & Z0IM ). ZtH2t7t Exposure Start E2|H &5 CH7| MEfZF Ot [ E2[AH A=
SeotH iy Mze= FAIELCCH

Acquisition Start Acquisition Stop
Command Command

Exposure Start | | |_| |_|

Trigger Signal
Y Y Y
Time

I :Ccamera is waiting for an exposure start trigger signal
: Frame exposure and readout

: Frame transmission

-q-l

2 8-1 Exposure Start Triggering
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8.2.5

Aol HojME “E2|H Mz 3370 CHsHA Of7[st AELICEH Exposure start EZ2|H AT E
7t 2o 33dt= E80= Software, UserOutput0, LinkTrigger0, TimerQ Active S+ Line0

(23| Hardwarezt CA 7FX|74 Ql&LCt,

kI
o

* SoftwareS SdliM EZ|H =S S=ot2{® Trigger Source L2t0|HE Software2 H5H0f

fLICH 12 CHS Trigger Software @d2 Ade WOFCH Exposure Start E2|A A= 7t 7HOY 240

ot

Eea=R=|u
*  AFX+ M (User Output) Exposure Start E2|7 AlSE 7to2to] 2238t2{H Trigger Source Izt
O/E{E UserOutput02 2 MHs{of ghct, 33 ChS User Ou alue TI2IDjEIS On(AlL) =

tput V

= Off(std) 2 TS0l Exposure Start E2|A M= E 720 328 5+ UASLICH

e CXxP-12 EZ2da2iHHe| CH1 MEE Sl E2|A L=E S&5t2{H Trigger Source If2tOIHE
LinkTrigger02 2 HA&SiOF LTt O™ CHS CXxP-12 ZH Y 2HH MZEALOIM St APIE &

23l0] CoaXPress E2|7 AlSE Exposure Start E2|H AS2AM FHHZI0| 228 £ ASL|CH X}
MBt LHES CxP-12 T Y2t AtE MEME EXSHAIAIL.

° MEX HF Timer 7|s& SoiM E2|H H=E 525t2{H Trigger Source ZIt2t0|HE Timer0
Active2 AHsljoF gtL|Ct. Counter And Timer Control ®30A Timer Trigger Source If2t0|EZS
Line02L 2 HHESIH, Line0 T E A4 MZZ2 AMESHE Timers AFE3H0] Exposure Start E2[7H 4
S E Ftoietoll 322 + ASUChH

|

ot

* HardwareS sdiA E2|H U3 E Sg5t2{H Trigger Source MHtU[HE Line02=z HH3HOF
Lot O b5 HAEe H7] =5 2 Seot® ZYE Exposure Start E2[A U S FHH 2t

Of A IAfsHA gLk

=& A2t Hof

Exposure start E2|A S Zi2t0] SZ5tH 72t o 252 AEgHC g4 25
WEHOIM 528t 24 FMS 2S5te S0 72t Mol Tdo| Yo ==k AZHYL|CE
7t 2t2| Trigger SourceS Software2 MMM Exposure Time Lf2t0[E{ 0| o 2t HAlo

& AlZHo] AFE L

Zt2t2e] Trigger SourceS UserOutputO, LinkTrigger0, TimerO Active = Line02 2 HYSIH
Timed®?t TriggerWidth & 7IX| YEOSZ Exposure ModeS AHYEY £ QUSLICH Timed2
AE5HH Exposure Time IF2tO[HO| 2ofsi 2t F&el =& A|ZH0] AFEL, Triggerwidth2
MAMSHH AR2X}7E User Output, CoaXPress, Timer & Hardware AS9| Ar&(rising)zt
4 (falling)g =&0 M2f == AlZt0] Z2FELIT,. TriggerWidth 2E= HYOIC HE ==

o
7t &

Ot

>

ruOJ

0 S|},

=
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8.3 Exposure Start E&|H
Trigger Selector L}ZIOJHE AFESI0 AtEE E2|A
M/C2301 7IH 2t A= Exposure Start E2[HTF AtE

AN ZES AESHE d AMEEILICE Exposure Start

d= dEg = A, VC-21MX2-

t. Exposure Start EZ2|HE
c[He= Zi2t RO YgorA Lt
Trigger SourceE Software, UserOutputQ, LinkTrigger0, Timer0 Active === Line02L 2 HH5HN
QEOIM Z5Y =k UELICE Exposure Start E2|A MU E FtH2to] S26tH ZtH2t=

EE HES AELL.

=

et
Im 4> Ho

8.3.1 Trigger Mode

Exposure Start E2|AHet ##E It S29 Lt2td|H= Trigger Mode If2t0|E LTt Trigger

Mode LfZ2}0|E{= Off == On 2 MHEY 4 USL|CH

Trigger Mode = Off

Trigger Mode Lt2}0IEE Off2 MESHH ZRPH RE Exposure Start E2|H MSE 7Ho2t
LHEOoIA sty R0 AFEXH= ZtH2H0] Exposure Start E2|Hq M=E 33 ZL7t
&Lt

Trigger ModeE Off2 MX%E 2 Acquisition Start HH S AdlstH Ft02ts XSS 2 Exposure
Start E2|AH AMSE MMTILICH ZIH 2= Acquisition Stop HEE Ade W7IX] A6

Exposure Start E2|AH AMZE MASrL|CE

Free-Run

@ Trigger Mode OIS Offz Y sjofef Lol Tow $E o M8
MHSUCH ojg 20| FUElE MESU AIRAIL el EsAE QUK 2oik
HEslM QS HESLITH 0|23 AR HHWS B3| “FreeRun"Ol2tn gLiCt

7t 2Ll Exposure Start E2|7 AT E MHSt= &= Acquisition Frame Rate TIH2F0|E{0f

olgf 28E =+ gL

ot
g

e oAXf Zioi2t ™M 58 Ttstt A frame rate 20t M2 L2 MFSH X|FT frame rateZ
Exposure Start E2|A Al 2

=3
o X FtH2E 280N HE Yise

bot

It frame rate2Ct 2 4= dTolH 7tH2t= 518 Zts¢et

Z|CH frame rate2 Exposure Start E2|H A S AL CH
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Trigger Mode = Offd Iff =& A2t X|0]

Trigger Mode If2I0|ES Off2 AFSIH Z IA 250| it == AlZH2 Exposure Time

- —
mi2tofE ol g0 ofsl Z2EELICH. XMt 82 8.4 L& ARt 4¥S HZESHIAIL.

—

Trigger Mode = On

Trigger Mode II2O|HE 0nl=zE HESIH ALEX= G4 =SS AEStz{n & OjOrCk

=
7t 2t Exposure Start E2|H S E &30 LT Trigger Source Lt2tO|E{= Exposure

Start E2|A Az IS & AA AMS(source signa)E K| HgL|CE

Il

A 7tset Trigger Source Li2t0|H= Ch=db & LICEH

* Software

®  UserQOutputO

*  LinkTriggerQ: XtMlst LfE2 CxP-12 =2t AFE MPME EXRSHMAIL,
*  TimerOActive: XtM|st LfE2 9.17 Timer Control &XstAA|L,

* Line0: AtAMIgt L2 7.4 Trigger Input CircuitE XA,

Trigger Source I2}0|E{S2 At = Trigger Activation Ti2t0|E & A& s|0F ErL|Ct.
M¥ 7+sSt Trigger Activation OF2t0|E= Ch2aF Z& LT}
*  Falling Edge: ®7| 2%9| 8t Of|X|(faling edge)E Exposure Start E2|HZ AE5SE2 X|HTiLICH

* Rising Edge: ™7| A5 9| 4% 0f|X|(rising edge)E Exposure Start EZ|AHZ &Est=2 X|HghL|C
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Trigger Mode = Ong! © == A2t X|0f

Trigger Mode If2tO|E{E On2 2 H7EStL Trigger Source Hf2tO|HE Software2 ATt 4%

— O

2t Fa =2 50| het =& A|ZH2 Exposure Time Lt2t0IE{Q] MY Ztof| 9|8 ZH & L|Ct,

Trigger Mode I}t Source Hf2t0[HE LinkTrigger0 =&
Lineo22 Hdst Fd¢ 2f 4o Chet == AlZH2 CFE0t 20| Exposure Mode If2f0|H

280 w2tA 2gE L

=
m
O 11
o
|
e}
HU
nx
(02l
k1
_|
]
[(w]
((w]
m
y

any

*  Exposure Mode = Timed: Exposure Time IZt2t0E0f 2fsl == A|Zt0] XIO{ & L|Ct

* Exposure Mode = TriggerWidth: 2% E2|A A2 E A0 =& AlZtE Mg = UASLICH

Trigger Mode L}2t0/E{S O0nSZ ME3SID Trigger Source Lt2t0[E{S TimerOActive2 Aot
AL Z Ao Cist == A7 CH23} 20| Exposure Mode TREFO[E| Mo afA
Ad gL

*  Exposure Mode = Timed: Exposure Time It2t0E0f 2[sl == A|Zt0] XIO{ & L|Ct

*  Exposure Mode = TriggerWidth: Timer Trigger Activation Lf2t0|E/E Rising/Falling Edge2

AdEot % Timer Duration ItefD[E{0| 2[5 =& A|7FO| M Of& LICE Timer Trigger Activation

=

t2tOIEH S Level High/Low2 283 R0z 2IF E2H 38 A =5 AZtE Mo +

= 47

g LICt.

Trigger Mode If2t0|HE 0on22 M Trigger Source Lf2t0|HE UserOutput02 2 A7t
B2 2 G40 ofst == A[ZH2 CFS1 Z0| Exposure Mode ILt2tolEf Mo M2ty

Z2YE L

*  Exposure Mode = Timed: Exposure Time Lf2t0[E{0f 2[sH =% A|Zt0] X & L|Ct

*  Exposure Mode = TriggerWidth: User Output Value mt2t0|E{E On X Off2 ©&sto] & Al7h

= Hofg & AFLICH
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8.3.2

Software E&|7 AT AL8517|

Trigger Mode Lf2t0/HE 0On2Z AESILD Trigger Source Li2t0|HE SoftwareZ2 AHsH ZS
Ztofl2tof AZEQ E2|AH 4lZ(exposure start)E S3oH0F G4 252 AIEE = JASLICEH
tO2t7F Exposure Start EZj7 2SS Of7] AEHO| e

oS FUOH == ARG Ut o2 AgoAME AZEQIO E2IH M=o ofst
o

=

0R
0z o

BS2 LERHUICEH F02tol AZEY0] E2|7 MSE £43 [} =52 AXIsH

U
=

tHl2t= Exposure Start E2|A == 7| HEiE S{HMSt2 AZ& Exposure Start E2[7
D0 g3 £ ISUICH ZHH2to|A CHAl {22 Exposure Start E2|A 4=0| g¢H3g =+
A £ ZiH2ts X592 Exposure Start E2|A 25 Of7| HEj2 T|=0tL|CE,

ool == A|ZH2 Exposure Time If2t0EOf olsf ZXEL|Ct,

Software Trigger Signal Software Trigger Signal

r>
rc

$Q

N

Received Received
Frame
Acquisition | |
"Exposure "Exposure

(duration determined by the
Exposure Time parameter)

1% 82 Software EZ|A Mz 2 H4 253817

AHERZE ZHHEto] AZEL[0f E2|A
e Seote 2=0 M2tA frame rate?t ZFEUCH O, X 72t 2F0A &

st A frame rateS Ztole 22 E2|A =S 55058 o HULHSE 7tsgh 2

[

= b
|H
Im
10
<
im
i}
N
>
ot
iy
>
opo
of
2
02
0z
o
ot
n
o
g

frame rate= O] & Z0AM AWH). ZtH 27} Exposure Start Eg|7 ¥S U7 AEf7t Otd [}

Flots 2ZERQN E2[A d== FAIELL
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8.3.3

CoaXPress Eg3|H AT ALRS}7|
Trigger Mode It2}0|EHE OnS 2 ME3SID Trigger Source Lf2t0|E S LinkTriggeroL 2 AH 3t
A2 FHH2t0| CoaxPress E2|H AZ(exposure start)E =goioF &

A

UqELICE. CoaxPress E2|H d= &= FHHELR] Exposure Start EE|A A=z IdgE A L|C}

KMot LH82 CXP-12 ey ALE HdHME HISHYAIR,

CoaXPress Al=2| A& OfX|(rising edge) =& ot O|X|(falling edge)E & =5 EZ|HE

A8S 4= QUELICL Trigger Activation If2O|EHOAM && OX| L& ot OXE EZ2|HE
f F4st

HAESX| MEHEL|CH ZHo2tot Exposure Start Eg|/ &S 7| ME0 UAes &4
C

2 AIESHH Exposure Start EZ|A €S
U] YEHS oMol Af22 Exposure Start 2 St 4 QSLICH FHHEFO| A
CIAl M2& Exposure Start E2|/ 4130 Bt3g = U ZH 7t02t= XFS2E Exposure
Start E2|7 S Oi7| MEjE Z[SOYLICH FtH2t7F CoaXPress M=o XM 0ol Qs Afs5dte=

BR0|= CoaXPress E2|H =] F7|0f Qs CrZ1dt &0| frame rateZt 2™ & L|LCT.

1
CoaXPress signal period in seconds

= Frame Rate

O =9, 50 ms(0.05X) F7|9] CXp Ez2|A Az =2 FtHEIE H&SSHH frame rates 20
fps 4 LICF,
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8.3.4

External E2|3 AT A3}
Trigger Mode If2t0/E{S On2Z AXSt1D Trigger Source II2tO|ES Line02Z HH3 HP
oIF E2IA oF TRfo FYmes ARoM ddot M7 M=7b FHH 2t Exposure Start

=]
E2IA d=z dEs #AYLLE o R EfH HzE YHHCO=R SIEYY EZ2|A

Qe MZO| 45 OfX|(rising edge) = ot OfX|(falling edge)S F4 =5 EZ|AHZ At
UASLICE Trigger Activation If2tO0IEOM && O|X] E£= ot OX|E Ez[HzE HAELX
g o,

7tH 27t Exposure Start EZ7 ™S O] HE0 U= EF Ftst= E[AH7F HESHA
MO|(transition)g UHOICH HAH ==
7ozt M 2lf Ez2|A AM=E 4ot & E2 A|ASHH Exposure Start E2|A ¥US Of7)
AMEfE SHMIStD M2 Exposure Start E A ot 4 ofAL|CH FHHZFO|A CHA|
M2 Exposure Start E2|7H A0 vted & QA ZH FH2h= X522 Exposure Start
Eg7 s 47| M2 =l SO0t T

Ztoetot IF M=ol Hojo| <8 Asste dR0e 2F E2|A Mzo| FI0| Qo) Chaaf

20| frame rate?} AN EL|C},

R 1o
2

1
External signal period in seconds

= Frame Rate

2 =0, 50 ms(0.05%) F7|2| 2 E2|H =2 7tH2tE EHSStH frame rates 20

fps 4 LI},
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External Trigger Delay

Trigger Source Lt2t0|E{E TimerOActiveZ2 A

7. Counter And Timer Control

QLI

2. Timer Delay If20[E{E A

N

4. Acqwsmon Start FY

Acquisition Start
Command

50 X[ AL
Acquisition Control —’FOHA Trigger Source Lt2t0/E{E TimerOActive2 Adg LTt
= HAStD Fioetel oF E2[AH Y THXGo| [FoAM Mgt

External
Trigger Signal

gorH

Aot 28 HE&= AlF Aol XA AlZtS

FHo2tol A =9
My & AL

te gLt

Timer Delay If2f0[E O 28 X[ A0

of E2|A

HT0AM Timer Trigger Source Lft2t0/E{E Line02

> O

Jfot

=
=

mjo

| B2E 3 gy

T

Acquisition Stop
Command

 Timer

1 Delay .

Timer
Trigger Signal

e

18l 8-3 External Trigger Delay

|_Frame Acquisition N
Exposure

Frame Acquisitio

Frame Acquisition N+1
Exposure

Time
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8.3.5 Exposure Mode

oM MH= E2[q 4&Z(CoaXPress L= External)E FA &S EZ[HEZE AMEdts
o

Timed = B

Of

Timed ZES MESIE 2t FY =52 == A|Z0| Exposure Time If2f0IE{0 <[y
BYEUL. 45 OX(rising edge) E2[HZ HESIH F E2[A 37t 459 i ==
AlZEHOl A[RE[D, St OfX[(falling edge) E2[AHZ &F5tH If E2[H =7t stded Of
=F AZHO] AIREUCE ofgf A2 dE OfX(rising edge) E2|HZ HES Timed ==
2EES LtER-LCH

External Trigger Signal Period

g

External Trigger Signal

5
l_

Exposure Exposure
(duration determined by the
Exposure Time parameter)

1l 8-4 Timed Exposure Mode

O =0 7l FY O AZ2 exposure start EZ|HE ZgotH old EgAH Az

rir

FAIELCE

This rising edge trigger signal
will be ignored.

~

N
&
s
&
s
&

External Trigger Signal

|

Exposure
(duration determined by the
Exposure Time parameter)

12 85 Trigger Overlapped with Timed Exposure Mode
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TriggerWidth =& 2C

TriggerWidth =% DEZ MEHSIH 2t QA 31S0| L& 7S Q=2 E2|H AlS(CoaXPress

L= Externa)Z2 AT MO £ QUSZLICH AE OfX|(rising edge) E2|HZ HAHSIH 2
2

Eg|A d=7t o 7t otdg WAl ASE L 5
X

|_|—
i
4 0
[~
rlo
>
ot

o =ES AFSD, E
o WtR| ASELCH ofgf 17e A% OfX|(rising edge) E2IAHZ M

TriggerWidth =2 2E
=

of|X|(falling edge) EZ|H=Z MX3}

e M7t ¢

2
)
It
m
o
~
>
> ot
N
ot
oy
ot

-4

TriggerWidth =

External Trigger Signal Period

- >I

External Trigger Signal

Exposure
(duration determined by the
External Trigger Signal Width)

J&l 8-6 TriggerWidth Exposure Mode
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8.4 L& MU AW
O 20|M+= Exposure Time T2f0IHE A0 =5 AlZtS O{EA =2St=X] 2EE LT}
tH2tE Chant 22 WAo=2 258 o= Exposure Time Lt2I0|HE MY & A2
KOk LT,
* Trigger ModeE Off2 4%
® Trigger Mode= On, Trigger Source= Software2 47

®* Trigger Mode= On, Trigger Source= UserOutputO, LinkTrigger0, Timer0 Active == Line0,

Exposure Mode= Timed2 473

Exposure Time Lf2t0[HE= &8 7tsot X|AghECH HA 4FSHH ©F & LT Exposure Time
of2td|H e OOIZAZMAE(us) T2 & AZHE ™ LCH FtHzel §& 7tssh X 3

A =5 A2 S 5L

Number of Channels A L& AZHT A & AT T

1/2/4 Channel 4 s 60,000,000 ps

AN E AIZF2 SX7F ™ot =& A[ZK(Timed, TriggerWidth)2t Exposure Offset ILt2t0|E{Q| £tO|
groffA 2™ E LIt

tt: Exposure ModeS TriggerWidth2 MAMst A2 = A7t
Hote glsLCt

= HAY

rlo

E2|/ MBSO

i

of ofsl 2852 x|y

81 A 8 AN =F Al 28 o
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8.5 Exposure?} Readout Overlap

Zioztel o =5 Eole & 7K ChE oPgol =gt Lo A R 2pE2 O|0[X] MAMQ|
Ods =&55te EYULH =5 HEE 2A=5H MMM T HE readoutdt= F HR
gs ™ALL ol2fet Fy 25 nbEamb oM VC-21MX2-M/C2301 ZHHEh=
ZI28o 2 L& ML readout IHECO| EH(overlap)g S{&dt= ‘overlapped E ZEZ
S

Ol H&hof ciet = LS readoutst= &¢F ZHHZH0 E2[AH L=2E S50t M=z S0
st == A|&gLCt ofgf 122 Trigger Mode IF2}0|E{E On, Trigger Source I}2}0|EHE
Line02 £, Exposure Mode Lf2t0/E{= TriggerWidth® Hdet AR E LIEtH LT

Acquisition Start
Command

Internal Exposure Start
Trigger Signal

Frame Acquisition N
Exposure
Frame Acquisition N+1
Exposure
Frame Acquisition N+2
Exposure
Frame Acquisition N+3
Exposure

—

Time

12 87 Overlapped Exposure and Readout

ZtH2tel =&t readout TFHO| overlap ({E= FE £= MY HAQIoH, FtHEe As
0| 2t overlap 027t ZHELCE ‘Frame Period"E 3Lt FAO| CHSE =& A|ZEf
XNHEEH Chs a0 Oiet == AZF X|F™K[Q] #7te 2 Folgdt B2 Chait Z& Lt

®  Overlapped: Frame Period < Exposure Time + Readout Time
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8.6 =2E MY

VC-21MX2-M/C2301 ZtH2t= HAt =29 MEH7F &
SootH ofzf 1

E2IHE =222 MEH7L ZHE

7H[ 2+

g

1= =

MME AHEZLICH Exposure start

gt 20| Mol RE ZtelofA

=2 AL O L& EE2 Agst =& AZH0] ELHALE Triggerwidth =& ZEE
A2St= AR0|= exposure start E2|H A7 == A2 2% M7tX] Mol mE
2RIOIM ASELICH &2 AAMel ZE 2tel0M SEED, A H4 HO[H readout HEE
AlEteELICE O] readout P2 2tQl ©H2 ZEn ZE 4 HO|HE readout i7HX]
A& E LT
3294 MEQ| Iy 3 SWS Zzo| Pug HSE Of, MM BE M| SA0 =2
AESED SA0| =52 JZEotChe FYLICH 0 S 58t & MY FIojM &
H217F s 2Yet g2 WA £, O|2 Qs X 0l= X2l M2 25T I LM £+
U[e ENE HAzret = JUGSLICE
Zth2ls SAQ| E AIZHO| A|ZSHH ASStn EF AZt0] ELEH Z=5H= Exposure Active
=8 M2 E NS o},
External
Trigger Signal : :
Line 1 m
Line 2 : |
Line 3 : |
Line 4 : [ |
Line 5 : [
. = H ~ :
n : = :
~ : = :
= : = :
m -
Line N-2 : E m
Line N-1 i : m
Line N : [

12 8-8 Global Shutter

Exposure Time
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8.7.1

512 7% X4 Frame Rate

UetMoz  FHH 20 A e Jtset X frame rate= CI2IF 22 o2 2240 ol

S|
Mok LT
°  FtHEtoM =St SYE ALEA HRHE TEots AlZh TS A2 Fto2to| 2R =0 2

sff A E LI

e Z& MMOM HIOIHE readouttt Cha ZtH2te] Z=&iQl HIHZE HM&St= AlZh O] A|Zt2 FAQ
ROI &7 ol olsh Z2FELCH ol 2717 2o ® MMM readoutdt= A[ZH0] O HAH ZAEL
Cf. g&o| =0|2t = MH L2 Image Format Control 30 Height % Width A& Zto| <fsf 4
HE L

®  CXP Link Configuration. Cf #2 xjdES AFE3l= CXP Link Configuration22 M7YstH O M2 x4
o=z (o]}
== AN

2 AH8%t= CXPLink Configuration@ 2 HEMS IELCH O HE S22 Jo2 D52 5= USLO
o FHof CHEH == AlZh 0§ 71 =& A|ZFE2 ARBSHH XY 258 £ As I 71 S0 sUH T
518 7%t 2|4 Frame Rate $7}5}7|
toetel =X HHOAM & Ttstt X frame rate2CH O HWE SE2 FHS oW
At} frame rated] FE=S OX|= Cr32l 2AE oLt o4 ZEStn £H&7t SIHEEX]
srolghL| o,
o FIO2IoN FAME T&EH= AL frame rateE Moo= £Q% QA QLICH ROI 7|58 AFRSH(

o MS AUE 2L = ASZLICHOIZ Q| X[ frame rate= S7HE LICH.

— g9 A|E EO0|H & Jtst ZO frame rateE 7t = JUAFUCHL 7tsT 2% 0[OX| ROIQ|

Height & width 8% 72 YU

e M2 xHE2 AtE3%t= CXP Link Conflguroho n= AMBSHe 8% O B2 MES A8 CXP Link

O
o
=)
Q
[«
Q
o
3
|0
Hu
rT
oY
ot
r
_IT|_
o
oY
_|
noe
rz
bl
|0
Hu
bt
i}
a
3
(0]
Lo g
o
rir
H ol
d
ot
r
inl

S
° YEHY E AlUez M dldEol S 2ASSES FiHEtE 2YUCH =F A2 frame
EN

ICH frame rate

Note:
@ e 71 =5 AZHS AFSSIE 518 JHS® AT frame rate® AES| RS ELICH
Gl SO, = A2 1X2 MESE Y o BB ASOE O Ha 1XE 2267
x

M=ol Zrof2t= ZIch 12201 of ol oyt = =g

Il

+
o)
i
I~
)
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Chapter 9. Camera Features

9.1 OJO|X| X{2| &N
VC-21MX2-M/C2301 Ztbets x|z 2 2E2| O[0X|E 2822 2S5t7| f6iM O

QgD g2 aMZ MBS Ml

DSNU &7 PRNU &7 Defect FFC &7
&7

White
Balance
273

ReverseX Digital Digital
e Offset Gain

a7 9-1 O[O[X] M|t BEHTt Hl= M| =X

e JE0M dHots HYgs ATt o=, AHM TAME M2 AUS CHA] SHA|. SiXY
x 5 %
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Region of Interest

9.2

VIBWOrks

J0ou o oo oo > iy &
ool 0B KA oy o ©
Tl 1
nH wm 80 Tl m% beS um Mm m_w %gﬂg.m.md%ddum
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qu 1 RU RO g 2 a o 000000000000 O0000000nNO0o0oonoonoo
ou Ho = & %o 0000000000000 0000000000000000
Klo o o = dooo0O0O0O0O0Q0o0O0f0ooo0o0o0ooooooon
T bl K o R0 & X oooooooooojpooofd'ooooooooooooOg
B = ol &M ok B2 g OoOOoOO0OooOOooooO'coOoO0ojoooooooog
80 gr 4o op v OoO000000O000O000O00000O00O0OoOoOooon
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the pixel data in this area

The camera will only readout and transmit
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ROI 281} A& XML mj2to|E = oh=at 45Ut

XML Parameters Value Description
ImageFormatControl ~ SensorWidthe - MMl 8 =
SensorHeighte - MAMol 77 =0
WidthMax - S AF0IM = Jtset 2l F
HeightMax - Sixf 4™ & Jtset A0 =0l
Widthe - Image ROIS| = &FH
Heighte = Image ROIS| 0| HH
OffsetXe - Image ROI2 - IQ| =& Offset 47
OffsetYa - Image ROI2F |IF S| =2 Offset =0l
t: O] #o| P& m2f0[E{= pixel tH2
a: AHEXIE Bide = gle
b: ROIS| A7|E HFdte= Afﬁﬂ |
c: ROIQI AT 9IX|E HESte AHEX} Olm

H 9-1 ROI Z+#H XML I}2t0|H

AF2XH= Image Format Control 832 Width@t Height TIf2i0|EE AHE3I0 ROI 7|5 =]
T UAFLCH J2[1 Offset X Offset Y Df2HO|HE A5 ROIS| *}E 2IXE HEY =+
O

Of ME2Ql 4%, AAM7t 7tx EM ME0| ROI Sl FMES AXLE MAMe NZ YO0
SEELICH O2{22, width 20t Height #f2 2829t ROI A7|2 H7FsHH, Offsetx it
Offsety {2 AFEAZL S7ESHA| 240tz siE ROI HEO| O|0|X|el M0 QEE Xas2=
HHE 4L O

*  VC-21MX2-M/C2301 7tt2te| &< Width mt2t0|E{Q} Height If2t0lH 25 329| Hix=2 HFsHOF

gLt

=

i)

LICtH

VC-21MX2-M/C2301 Zto2toAM A8 7tsst Z[& ROI Width ! Heighte ChS1F 2& L CH

Camera Model Minimum Width Settings Minimum Height Settings
VC-21MX2-M/C230l 640 32

H 9-2 Minimum ROI Width and Height Settings
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VC-21MX2-M/C2301 Zt0|2t0| M Horizontal S Vertical ROIQ| Bistof M2 X|Cf =@ &=
Ctedp Z&5LCh ofzf x| = 2= 8hitY ARO0|M, 10 bit0|M 8 bitE2 HABIH CHH 2
HEE 20 % 3 Z7FLCH O2{Lt Mo X &8 £L0| =EHCHH, 10 bitd|A 8 bit2

HEME =7t HOld S7HoHA| s Lt

ROl Size (H X V) 1 Channel 2 Channels 4 Channels
640 x 32 9970.0 fps 18248.1 fps 20040.0 fps
5120 x 32 1403.3 fps 2761.0 fps 5342.5 fps
5120 x 1024 111.3 fps 222.2 fps 442.7 fps
5120 x 2016 57.9 fps 115.7 fps 230.9 fps
5120 x 3008 39.1 fps 78.2 fps 156.2 fps
640 x 4096 228.1 fps 429.2 fps 429.2 fps
1024 x 4096 143.1 fps 284.9 fps 429.2 fps
2016 x 4096 73.1 fps 146.1 fps 291.7 fps
3008 x 4096 49.1 fps 98.0 fps 195.4 fps
4000 x 4096 36.9 fps 73.8 fps 147.4 fps
5120 x 4096 28.9 fps 57.7 fps 115.2 fps
H 9-3 VC-21MX2-M/C230IROI A 7|0 2 Z|Cf = &= _CXP-6

ROI Size (H X V) 1 Channel 2 Channels 4 Channels
640 x 32 14992.5 fps 18248.1 fps 20040.0 fps
5120 x 32 2222.8 fps 4332.3 fps 8244.4 fps
5120 x 1024 177.9 fps 354.8 fps 706.8 fps
5120 x 2016 92.6 fps 185.0 fps 369.2 fps
5120 x 3008 62.6 fps 125.1 fps 249 .8 fps
640 x 4096 362.7 fps 429.2 fps 429.2 fps
1024 x 4096 229.1 fps 429.2 fps 429.2 fps
2016 x 4096 116.9 fps 233.5 fps 429.2 fps
3008 x 4096 78.4 fps 156.8 fps 312.1 fps
4000 x 4096 59.1 fps 118.0 fps 235.7 fps
5120 x 4096 46.2 fps 92.3 fps 184.4 fps

HE 9-4 VC-21MX2-M/C230IROI A 7|0 2 ZFCf = £ _CXP-10
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ROl Size (H X V) 1 Channel 2 Channels 4 Channels
640 x 32 18132.3 fps 20040.0 fps 20040.0 fps
5120 x 32 2761.0 fps 5342.5 fps 10053.2 fps
5120 x 1024 222.2 fps 442.7 fps 880.8 fps
5120 % 2016 115.7 fps 230.9 fps 460.6 fps
5120 x 3008 78.2 fps 156.2 fps 311.8 fps
640 x 4096 429.2 fps 429.2 fps 429.2 fps
1024 x 4096 230.2 fps 429.2 fps 429.2 fps
2016 x 4096 146.1 fps 291.7 fps 429.2 fps
3008 x 4096 98.0 fps 195.4 fps 388.5 fps
4000 x 4096 73.8 fps 147 .4 fps 293.4 fps
5120 x 4096 57.7 fps 115.2 fps 230.2 fps

H 9-5 VC-21MX2-M/C230IROI A 7|0 2 0 = £ CXP-12

AN

Caution!

ROI ZEE Al8Y 4% Zai|YeiHol Arof w2t H& 7hs8h ROI gi(H x V)0| a2t
T ASLICE AHMBH &2 CXP-12 =Y ALE dYME FZSHUAL.

@

Note:

Ztf ROI @9 A7|= Binning=2 StH HPLICE. 2% Binning? d%0l= ZCh 37|7}
Autol &/, MA Binning2 X 37|7F 2056x20160| & LTt MA Binning 2 M2l
ROI 27|92t £&x9°| HE FEO| UfsiM= 9.3 Binnings &USHUAIL.
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9.3 Binning

Binning= QIXTH HMO| ZfS ol

=
e d2AlZl= 25 5 LE. Binning 7|

XML Parameters

ImageFormat  BinningSelector

Control

BinningHorizontalMode

BinningHorizontal
BinningVerticalMode

BinningVertical

StLto] HAMz gHlo=zM Y Zte S7HA7|1,
s o XML O2tojH e Ch2at 25U

Value Description

Sensor BinningS A0 Qo OtEdZ212 H&
(MonoZh X| &)

Logic Binning= 220 2l CIX|EE X&

Sum Binning Horizontal A& Zt0t2 Qs HA 9
a2 CoiM sttel Y gie=z WEL”

Average Binning Horizontal A7 Zi2HE Q™o HA9|
2 Ot COfS, oot g4 =2 LA st
of Wil ZIoE LHELYY|
(Logic Binning2t X| &)

1x, 2x =3 ggo=z Og O4 =+

Sum Binning Vertical &4 ZtEtE Qs Ao
W2 oM Sttel i Ziez WELY|

Average Binning Vertical 473 g2tE Qs Aol
i oo O3, oot Od =2 LM St
of W LR LELYT
(Logic Binning2t X| )

1x, 2x =% disto= LY DM £

H 9-6 XML Parameters related to Binning
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E =501, 2 x 2 Binning2 28Y &% 7iHatel sf8=7t 1/42 S0SH ELILh. Binning
ModeE SumezZ dFstEH Fd2 7t2 A M=z 37|17t 122 Z2EXT, 7|70 4H)

S 7t LICE Binning ModeE Average2 HFSHH I42 7t2 X MZE 27|t 128 HAEX|C

P
f

712 Gt 571 Ato|zh glELICH xmL I2tOlH & oXf 23 Jhsdt Al sid: 2
LIEFLl= Width Max % Height MaxE Binning &80 M2 Ats22 AHO|EELICH, L£5t

Width, Height, Offset X 3 Offset Y Lt2t0|E{ % Binning &Y M2t XAHs22 YOO|ERD

o
Width 3 Height If2t0|HE Soff SA] 7t02te] S EE =ols 4= USLICE

~

A

2 X 2 Binning

a3 9-3 2 x 2Binning

@ Note
Zal ZEol 2, Qe g I Sor Mol gzl tE CishA StLtel HM=

- =
L= 2A o2 Binning0| £=% & L|Ct.
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Z|th ROI B9 A7|=

Binning= StH HgrL|CY,

274 Binning? 0= M 37|17t 0|

T30, MA Binning2 XCH 37|17t 2056x20167F ELICH VC-21MX2-M/C2301 ZtH 20 A AIA

Binningg S W Horizontal % Vertical ROI

ZELCH of2f o =Y == 8bitY ZAR0|H, 10 bitM|A 8 bit

o Hstof

ezt =Y H== Chsit

2 WHSE R Sk

20 % N =Upstuch 2Lt Mol o =3 &cof H, 10 bitoA 8 bitE

HAS e £27F o[y S7I5HK| 5Lt
Sensor Binning (2X2)
ROI Size (H X V) 1 Channel 2 Channels 4 Channels
640 x 32 5767.0 fps 10980.9 fps 19788.9 fps
2560 x 64 1280.1 fps 2519.5 fps 4883.1 fps
2560 x 512 377.1 fps 751.0 fps 1488.8 fps
2560 x 992 214.7 fps 428.4 fps 852.6 fps
2560 x 1504 147.1 fps 293.8 fps 585.6 fps
640 x 2016 441.9 fps 875.2 fps 1643.1 fps
992 x 2016 286.6 fps 571.4 fps 1135.3 fps
1504 x 2016 189.8 fps 378.8 fps 751.2 fps
1984 x 2016 144.2 fps 287.5 fps 571.4 fps
2560 % 2016 111.9 fps 223.6 fps 446.0 fps

H 9-7 MA Binnings & 4%, ROl A7|0f M2 XCf = £=_CXP-6
Sensor Binning (2X2)
ROI Size (H X V) 1 Channel 2 Channels 4 Channels
640 x 32 8880.9 fps 16483.5 fps 21691.9 fps
2560 x 64 2030.4 fps 3959.0 fps 7539.9 fps
2560 x 512 601.3 fps 1191.9 fps 2342.4 fps
2560 x 992 342.8 fps 681.5 fps 1347.3 fps
2560 x 1504 235.0 fps 467.8 fps 927.2 fps
640 x 2016 701.6 fps 1381.6 fps 1643.1 fps
992 x 2016 456.6 fps 908.5 fps 1643.1 fps
1504 x 2016 303.0 fps 603.9 fps 1191.9 fps
1984 x 2016 230.6 fps 458.8 fps 908.5 fps
2560 % 2016 178.8 fps 356.1 fps 706.8 fps

H 9-8 MM BinningS & 42, ROI 27|0f 2 X = £= CXP-10
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Sensor Binning (2X2)
ROI Size (H X V)

640 x 32
2560 x 64
2560 x 512
2560 x 992
2560 x 1504
640 x 2016
992 x 2016
1504 x 2016
1984 x 2016
2560 x 2016

1 Channel
10905.1 fps
2519.5 fps
751.0 fps
428.4 fps
293.8 fps
875.2 fps
571.4 fps
378.8 fps
287.5 fps
223.6 fps

2 Channels
19788.9 fps
4883.1 fps
1488.8 fps
852.6 fps
585.6 fps
1643.1 fps
1135.3 fps
751.2 fps
571.4 fps
446.0 fps

4 Channels
21691.9 fps
9235.7 fps
2913.2 fps
1680.6 fps
1157.9 fps
1643.1 fps
1643.1 fps
1489.3 fps
1135.3 fps
883.3 fps

H 9-9 AA Binning2
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9.4

CXP Link Configuration

VC-21MX2-M/C2301 7ZI02tE Ar2st2{H CxP 2.0 QIEHHO|AS| CXP-12 &=EE X|dst=
T QYO E HABHOF TL|CE. CoaXPress 2.0 QUEI|O|AZ 0|23tH FHHZIRF CoaXPress

208 Al@Eote ZYANHE Coax 7Ol2= AMESHY HEsHA SAZGHA AHOl2E =T

£ =
12.5 GbpsZ HI0|HE ®&Z £ USLICH VC-21MX2-M/C2301 7t 2t= S| Master AHZ 0|

=
At 3709 =HE AZAz g3AE FHY 5+ USLICEH CoaxPress EEO M2tA Ats 3

= o
TX[(Plug and Play) HAHLIES X[&St7| WZ0 ZiH2to CxXP-12 =i =o| A4S
oot dXg = ASH T
(" ™) D 4 )
CH1 coax : % Master Connection CH1
@, a— Q)
CH2 coax : !
Camera ()--;:;_I-S ------------ :----!‘ ------------------- -() CXP
coax . . Frame Grabber
Or=mmmmmmmmmmen sToTmrmmTrmmmsmssesmmees ©
CH4 coax : Extension Connection
Or=mmmmmmmmemmen D hbb bt ©
A\ v “s " \ J
*Link
18 9-4 CXP Link Configuration
Zto2tet CXP-12 2| a2 AtO|Q| Link w4 & XML It2t0|H = CtEot Z& Lo
XML Parameters Value Description
CoaxPress CxplinkConfiguration Read Only  ZtHI2F &AM Al ZHH2I2F Host(Z 2| Y 12iH)
Preferred ote] 3 FH0f AMBE bit rate I HZA
42 EA

User Set Save A& A| SR
CxplLinkConfiguration Zt&
CxplinkConfiguration Preferred 222 X%

CxpLinkConfiguration CXP6_X1 7t 2t} Host AFOIS| bit rate & g
CXP6_X2 248
CXP6_X4 0f) CXP12_X4: CXP12 £ X (12.5 Gbps)
CXP10_X1 St 4742 ¢ 74
CXP10_X2
CXP10_X4
CXP12_X1
CXP12_X2
CXP12_X4

H 9-10 CXP Link Configuration 22 XML If2}0| &

At

mju
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9.5 Pixel Format
VC-21MX2-M/C2301 7|2t WX o2 FA HO|E|S 12 bit TF9I2 XN2|ELICt. Pixel Format
otefojeE AMESH HAF HI0|E 9| Pixel Format(8 bitLt 10 bit, =& 12 bit)s ZHE =+
USLICH OE S0 ZH[2t0AM 10 bitE ALEStES MM, Y& HIO[HO|A 3t 2 bite

B2 & LICE

MSB LSB

Original Data |D11|D10|J 09 | D8 | D7 | D6 |D5]| D4 | D3| D2 | D1 | DO

CHE S N SR T S S S SN N R
12 bit Output 011]|D10| D9 | D8 | 07 | D6 | D5 | D4 [ D3 | D2 | D1 | DO

G AR AR T S R S R
10 bit Output |09 | 08 | 07 | 06 [ 05 | D4 | D3 | D2 | D1 | DO

R S N R A T R
8 bit Output |07 | 06 | 05 | D4 | D3 | D2 | D1 | DO

8 9-5 VC-21MX2-M/C230I Pixel Format

Pixel Format &2 XML Lt2t0|E &= CtSot Z2& L0,

XML Parameter Description
ImageFormatControl PixelFormat XY 7ts¢%h Pixel Format 478

H 9-11 Pixel Format 23 XML It2b0|E

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

Mono Sensor Color Sensor
Mono 8 Mono 8
Mono 10 Mono 10
Mono 12 Mono 12
Bayer GB 8
Bayer GB 10
Bayer GB 12

H 9-12 Pixel Format Values
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9.6 OIOI& ROI (E3 ZI0=)

23 72t MSots
HO[HE At&ot] HmetilE s =2

Balance White Auto 7|52 OIO|E ROI(Region of Interest)Q| Al

St
=1

LIt

HO|H ROI AdE {?t XML Lteto|H+& Chsah 25 L Ch,
XML Parameters Value Description
DataRoiControl  DataRoiSelector BalanceWhiteAuto Balance White AutoOl A2%E H|O|E

t
ey

=)

Z -

ROI &Y (H2f 7tof2t2t X

DataRoiOffsetX - Ol ROI Al&F X[EQO| X Xt&
DataRoiOffsetY - HOlH ROI A& X|HQ| Y Zt&E
DataRoiWidth 32-5120 4|o|g ROI &
DataRoiHeight 2 - 4096 4|o|E ROI #=0|

E 9-13 0|0l ROI & XML Ij2t0|E

O[O|X| ROI % O|O|H ROIE &AI0| AHESH= 4d20l= dAd-et HO|H ROI2b O|O|X| ROIC|

SHE= E9e| g olHEt RaeLCt 2 E92 ofef Ot 2o 28 & Lt
ROI Offset X ROI Width
1 [}
. 1 |
Offset X Width I | |
1 [}
1 [}
b 64 116 Iy
OJDDDDDDDDDDDDDDDDDDDWDDDDDDDDDD@DDDDDDDD
> 0000000000000 000000000000000000000000000
> B :000000[00000000000000000000[00000000000000
5| £ taf=f=1=R=1==k=1=R=R=1=k=R=R=R=R=1=R=R=R=A=R=R=R=R=|=R=R=R=R=H=R=R=R=R=R=R=R=I=
prd /0000000000000 0000O0OC0OO0C0000000OO0O0OOOnon
=| O Jel=R=k=R=l=|=N=R=R=R=R=R=R=R=R=N=R=N=R=R=/l=R=R=N=Q=]| =R=N=R=R=/=R=R=R=N=R=R=R=N=|
o GEEEEEEEEEEEEEEEEEEEEEEEEE FEEEEEFEEFEEEEE
o) DO0000O0d00O000O0oooooooooooojooooon
o BDDDDDDDDDDDDDDDDDDDD@DDD:================ "naQE|QO|
= JoooOooOjdooooooooooon ooooooo
f__ oy_oooooogoooooooooooooofoooodjoooooooooooooog
S HOOOOODEO00000 00000000000 0oEEEEEcocoocooo0oon
- - 2000000000000 0000ONO0REO 0000000000000 nn
= 0000000000000 O00O0O0O0O0C0O00/AQLoDOo0O0GEEaaaaaaa8s DaulR0|
=) 4ODOOoDOoOoOEOOO0OOOOoOooooooofooooooooocoocoooooo
[ 0000000000000 000000ODnA000Oooo0O0o0o0O00Ond
T BODOOOOOoDoOOoOooOooooon D SEEEEEEEEEE
o poOooooojooocooOooooo0on a DDDDDDDDDD&
o #0O00000000O0O0O0OO0OOO0On o Sii=E=R=R=R=R=1=R=1=
yoOooOoOoOjoooooOoooooon o ooooooood
N NOO0C00D00oCOO00ooodoon ooOooOooOooO
MO000000000000000O00f0Oo000000j00000000OoO0O0nOn
»x0000000000000O0O0OoO0oAoon oooooooo
¥OoOoOoOoOoOofooooooooooog/ooon SE=N=R=R==g=]=
P apsR=R=R=h=|=R=R=R=R=R=R=R=R=R=R=]:R=N=R= oooooooog
»oooooooooon oo oooooooo
»O0O0O0D0O0O00oOooO oo OooOooOOoOO
yoooooopoon oo =R=N=R=R==R=1=
¥OOC000O0000o oo ooooo

a8 9-6 7= HO[H RO

Effective Data ROI
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9.7 White Balance (2] ?14|2})
A ZtHtoiM= ZroetoAM HEer Faol Ay WHAE xFY + U= White Balance
7lsg AF8E £ UASLICH VC-21MX2-M/C2301 ZtO{2tof A A El White Balance 7|52 Red,
Green W Blue?| HE(intensity)2 28 oz2 2T = UEFLICE Balance Ratio Li2tO|HE
ARSI 2t Mol ZEE HEY = USLICEH Balance Ratio #f2 1.08H 4.07tX| 4%

7tsetL|Ct Balance Ratio Lt2I0JEHE 1.092 MHHst AL iy MMl ZEE= White Balance

HAUSCR2EH Faks BHX| &&LICt Balance Ratio H2H0|E{S 1.02CH 2 gfoz2 AHsIH
Sy AMAMO| L= Balance Ratio #t0l HIZHIBHAM S7tetLICH Ol =0f, Balance Ratio

O2H0|EE 1,58 AMSIH ST MAO| ZtE = 509, Z7tatL|Ct.

I.

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

XML Parameters Value Description
AnalogControl  BalanceRatioSelector  Red Red 0| Balance Ratio 7t H&
Green Green A0 Balance Ratio gt &
Blue Blue 20| Balance Ratio Zf XH&
BalanceRatio x1.0~ x4.0 MEdSH Mol ZEE A

H 9-14 White Balance #& xmL Itzto|H

9.7.1 Balance White Auto
Z2q 7t 2to M= Balance White Auto 7|52 AFEE = JUSLICE GreyWorld &n2|S0| et
el FHHZIAM ZETH FAO| White BalanceE EMSLICH Balance White Auto 7|sS

&8stz Mo Hojef ROI Y= AFdHor gLt HIOH ROIE 2E3HAl 2B Balance

ot

White Auto 7|s2 O|0|X| ROI LHS| M GIO|HE AtESHH White BalanceE Z=EgLICEH
Balance White Auto Lf2tO|EHE OnceZ AYSIH Greeng 7|Z2Z Red % Bluel| Balance

Ratio2 ALCHXQl Ztoz ZXM3BF0 White BalanceE Zh&LICH

Balance White Auto #f& XML Lt2t0|e+= ChS1aF Z& L Lt

XML Parameter Value Description
AnalogControl  BalanceWhite  Off Balance White Auto 7|5 Off
Auto Once White Balance =8 13| =8 = Off

¥ 9-15 Balance White Auto 2& XML Ifzto|
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9.8 Gain % Black Level
Gain Lt2t0[E Z{0] B7t6tH Faol BE T gtg S7tAE =
E2ots GHELCE &2 Grey 2 7HHI2HOIA =

7. Gain Selector Lf2t0/EHE AESH RASH= Gain Control(Analog All, Digital All)&
MEdSHL T

2. Gain L2I0IHE Rotes ez dgeuct

SLICEH o2 Qls MA{of A

30

Black Level Tf2f0|E{E Z=H5I0] FtH2toilA St = gtof 28 UUS offsets T2t

& ALt

7. Black Level Selector W2t0|HE ARESHY {St= Black Level Control(Digital AlIZH X2
MERSEL|CY,

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

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

XML Parameters Value Description
Analog Control  GainSelector Analog All BE ofd21 Mo Gain 4 M8
Digital All 2& OXE {20 Gain 4t HE
Gain 1.0%,1.3x,2.0%,4.2x  OIHZ21 Gain 2t 273

1.0%, 1.4x,2.0x,3.0x 2x2 MA Binningg ot A2
|'I_F§:]- Gain EI EXC;I

1.0x ~ 32.0% CIX| e Gain 3t 83
BlackLevelSelector DigitalAll 2E CXIE Mol Black Level #k
=g
BlackLevel 8 bit: 0 ~ 15.93 Black Level 7t A3
10 bit: 0 ~ 63.75
12 bit: 0 ~ 255.00

H 9-16 Gain2t Black Level 23 XML Ij2t0|H
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9.9 Defective Pixel Correction
CMOS AAMO= 2o dMHo=2 BLESHX| 2ot= Defect PixelO| =X = USLICH O|=
=g o] BHE Eoxe|e2 EFO0| HerL| Tt Zt ZiH2to AFEE CMOS MIAMQ| Defect
Pixel dE= =5t HHAOAM Zioato| LHELICEH AMHEXZE Defect Pixel MEE FIHote =
42, M2 Defect Pixel2| ZtHE Zf2 ZtOi2tofl R 2SHOF SFLICEH XbAITH S Appendix AS
K RSIAA|Q
9.9.1 HY Y

Defect Pixel@| B ¢f2 Z2 20 &0 Q8o /5 A 42 7|Ho 2 ALtE LT

L3 | L2 | L1 R1 | R2 | R3

Current Pixel

a2 9.7 23T Defect Pixel?| X
Q| Ot 20| gfE B™N0F & Defect Pixel® Current PixelO] Q& [ff, O] TAMol X 2
T2 20| Defect Pixel 21 X| OFLIX[Of CCt2t Of2f HL} &O0| o & LICE

©174 Defect Pixel Current Pixele| 27 2t

A= (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
¥ 9-17 Defect Pixel 28 7t A At
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9.10 Dark Signal Non-uniformity Correction

O|2XoZ MG OfF2 =Ho|A CIXE 7tH2tE YMS 2S55HH Mo Z=E gid gfes
79| ‘O(zero)'O| ALt 25 ZOfOF FLICH oSFX|TH MM Lo Zb Z/de Hlo| B85t "HE7t
CHE == 7] 20| HMZ &2 SE0AM M2 =ASotH FHHEtoAM =55 24 T4
e CHE % QUSLICH 0|48t XtO0|E DSNU(Dark Signal Non-Uniformity)2td b1, VC-
21MX2-M/C2301 ZtH2t= O|2{ot DSNUE EXHEY £ & 7|58 M3 Ch
DSNU 2t XML Ijet0|H e Chsat 254 o,
XML Parameters Value Description
DSNU  DSNUDataSelector  Default DSNU CIO|HE MMSIAHL MY, £ =222 H|9Y
g oz g9 ME
Spacel -7 DSNU CIO|HE X &AL 222 HIZEY Oz
%4%% A|--9-X|- A-IX-{ O=|OE|O§ A—iI-I
DSNUDataGenerate - AXY Zioet A Ziol CHSH DSNU Ci|OJH A
DSNUDataSave - MMSt DSNU HIO|HE H|Z|ZM H=Z22|of M&:
DSNUDataGenerate£ A st |3|O|E+'_ oM =2
of MYZ22 Zthzte] Mg ZUct A = oig Ho|
HE Aot vz M=o M&sioF gfLCt.
DSNUDataload - HIZl2d o220 MEL0 Q= DSNU HIo|EHE
o N HEZel2 2227
DSNUDataDefault Default XIS 2 AH2E DSNU HIO|E Q| S Default 4t
o MEZ Aes HOolEH= MEY
Spacel -7 X732 AMEE DSNU H|O|E{e] 2 MEH

H 9-18 DSNU 2t XML Iizbo| g
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9.10.1

AMERZE M ALE

AKXl DSNU 273

2F AH

A 3]

A4 al
o

X
ey b

gk

o
SHEO A DSNU 2

—

Note:
@ ° Z[HotE DSNU HIO|HE HMdste{™, Jtoztel MRAS 7 = 7ioztel s5tedy 227t
3Rl O] 0| DSNU HIO|HE dMSMAIL,
* DSNU EIO|EIS 4M3}7| Hojl FFC 7|52 Off2 MEBHIAIL.
7. Z|HMotE DSNU BE IS e, A ALE 2tZut YA ROIE AR,
2. Ftoet A=E FAL d=ol RZIHE B, A4 S 24 25| OfF2 2HoM I
2 2S5 E gLt
3. FtHEtE Free-Run ZE2 MFsI0 & 2SS A|FfgLC
4. DSNU Data Generate Bd= A5 oixf Zioijet A g0 & DSNU HIO|HE
AL C,
5. 4ot DSNU 27 af2 4otz n, Ztoztel of2d oj=Zeof MEE L Ct
6. ‘393t DSNU 27 22 ZtH2tel Flash(H 2 d) H22|0] &Stz ™
DSNU Data Selector It2t0|HE ALESIY NMEY EHS K™t CF3 DSNU Data Save
FHS HAYLICEH O] 8% sy o=Z2|o] MEE DSNU ¢t FOo{24A &LUCt
ddot DSNU 2 e FAIStR Flash D22[0f A= 7|E gtS =2{22{% DSNU Data
Selector Lt2t0|E{E AHESIO] E2{& DSNU H|O|E{7t ME = HAS X|Fst CHS DSNU
Data Load &= AalgrL|Ct,
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9.1

Photo Response Non-uniformity Correction

Ol2Xoz g2 2080 20l A FiH2t2 FYUSHA 22 s ooz 2/S5HH Y9
2E Y 42 Aol ZCH Grey afO|7ALt 25 ZOtOF LTt SHX|CH MA LY 2f ZAo| X2
(= Xpof, A= Sl x@o| Bigt 2= QI FiH2toM =HE= 2t fd 442 OE
PRNU(Photo Response Non-uniformity)2td S, VC-21MX2-M/C2301

28g =+ A= 7IsS ML,

N
=
oo
rir
k=)
o
rot
)
X
=
(@
un
0%

PRNU #t&d XML If2t0|E = Chglb Z5 Lo

XML Parameters Value Description

PRNU  PRNUDataSelector Default PRNU HIOIHE Md3tAL ME, E= =22 H9

2d H2e 95 MH

Spacel-7  PRNU H|O|H{E ML =222 HI2Zd K22
IS ArBA 2F d9ez 43

PRNUDataGenerate oixf Ztoilel A8 Zroll CHo PRNU CIlOJH M

PRNUDataSave = Mot PRNU HIO|HE H|2|2M OjZ22|0f XMA:
PRNUDataGenerateZ 82t HO|H= 224 0=
210 MEE7| E FtHztel MelE Zioh A =

Siie HIOIHE Argota{ HIRZd HZ20| M3

OF gfct.

PRNUDatalLoad - H2(2d o220 MAELZO Q= PRNU HIO|HE
oY HEZZ 227

PRNUDataDefault Default XI|ZPC 2 AME™ PRNU HIOJHQl dY= H|gEd

Hze FHYo= ME
Spacel -7  XIV|ZLE ALEE PRNU H|O|EQl S MEH

H 9-19 PRNU Z+H XML Ij2t0|H
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9.11.1 A%} PRNU E7% ZF 48 9 H¥
AEXIZE A AFE 280l SEA PRNU EE 2h= W85t st ®, oreff XS &L
@ Note:

Z|XM3tEl PRNU HIO|HE dAMsta{H

° DSNU 28 w= UM ddet g PRNU_ =Y s d8ordAlL.

* PRNU O|O|HE dM3t7| MO FFC 7|52 Off2 HESMAIL.

o mUo FAUAM A E=E %é@mymkmmewm@d% 2|Sefof grLct 2%t
ZYE TEY £+ e DEHO FAS ALSSHUAe. dutHol A2 BEHFEY
O|A|_||:|-

Default S0 KZE PRNU 27 gf2 LEHEQl g0 2[Xte o, tHeE2 220

%X 9| ﬂﬂﬂaf %% BOIELICL O] gt AH8dte Ae AEYLLCH

7. APEAL 2Hd0| B= PRNU EE S Wd5te, M ArE 2tE1F 325t ROIE A3
StuAl2. #det d3 2EE #5517 {2 4% Default PRNU 28 S Ar&Ste=
20| &5 L}

2. A=E ZAESHK] @2 SEfoM ot FHRI(0: backlight)g £= A[OF L{O| =& LICt.
HH ALE =Z0| A FtHetE AEELCE o, F&ol CIXY = o]

150 - 200(Gain: 1.00 at 8 bit) AFO|2] 20| T|== St= Z40| E&LICH,

3. 7tH2tE Free-Run ZEZ HFSIH F&f 252 AIEfELC

4. PRNU Data Generate @d&S A5 X 7toi2t A 240 2 PRNU HIO|EHZ
AL C,

5 ddet PRNU B2 gf2 2detx D, ZtH2tel 2lgd o220 MEE L o,

6. M5t PRNU B gh2 7HH2tel Flash(H 2l d) HZ 2|0 X&St2{® PRNU Data
Selector W2tO|HE ALESHY MEY F92 X[t Ch3 PRNU Data Save FE=
HATILICE O] % sy o=Z2|0] MEE PRNU ¢f2 FHOI2AHA &LUCt
AHH PRNU 27 gt8 FAISHD Flash o22[of e 7IE e =2/221® PRNU Data
Selector Lf2tO|HE AtESH0 Z2{& PRNU HIO|E 7t MEE FA= X[Fot LS PRNU
Data Load &S ALt
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9.12 Flat Field Correction

Flat Field Correctione ZF1 Z2 2F =2tA0| o) F&ol H{Z0| 12X %2 If O|F
A

BE5101 THH2Z H

¢

2316131 0f2fo| Aln

IC:

IF:

= @55 ofe 7IsYULH Flat Field 28 7lss

- =
o
N
o
©
2
ot

IC = IR / IF

2HE

[

)
0
10
g
e
g

IR: = oo e gt

Flat Field OIOIEIS &IE &t

HHl AFE UM Chs ZAo| [2tA Flat Field 28 GIOIHE ddo £ 72| HigEd
o 220l MYefLcf.

7.

Flat Field Data Generate Lf2t0|HE AaligtL|Ct,

Flat Field Data Generate If2t0|HE Aot £ of Ho| A4S =2SoHH =AE Flat Field
23 HOHE HMgLct.

Flat Field Data Selector Lf2{D|E{E ALESI0] -3t Flat Field 28 HO|HE MY
IX|E MEABIL|CH

Flat Field Data Save Lt2t0|HE S50 4ot Flat Field HIO|HE Hl2/Zd 0Z22(0f
MYLLCH =ZaE Flat Field H0|H= 20| ArgE M, 2 9-91 &

, 18 Ol Bilinear

InterpolationS 2 L= = MEEL|CE,

M35t Flat Field 2 HIO|HE FAISt O Flat Field 274 H|O|HE At&St2{H, Flat
A

Field Data Save I}2l0|E{S AlsHSH7| FOf| Flat Field Data Load Lf2t0|EHE AashL|Ch,

Flat Field Correction Lt2t0|HE OnC 2 AASIH Flat Field HIO|HE 7+ 240
ESEC =l M ul )

i: Caution!
® Flat Field CIO|E{E AMAMsl7| M0 Defective Pixel Correction 7|58 HXY 5t

rir

=

nx
oA

20| Z& L CH

® Flat Field Data Generate If2t0|EHE AJsH7| Mo ChS0t 20| 7to2tE dEsHOF
SfLCh.
OffsetX, Y: 0
Width, Height: Z|Ci 3}

e St Mo IME TET 4 UEZE Acquisition Start FHES At = JIHZE free-
runl 2 EEStAL, EZ|A M2 E 7oy 2t SZsoF gL|Ch.
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r Flat Field Calibration

Scale Down > Memory
- Flat Fielding- - - - - - - - - - - - - = - = = - - - - - -~ - — .
[
[
[
I Memory > Bilinear Interpolated Magnification IM

<IF >or <——>

! IF
[
! Y
[
[
| T Mor IM I
| <IR> IF <IC>
[
[

copied

o}

copied Tcopied

.. Magnified Image
Boundary

copied

IR

iblock of pixels \
Y

O—
copied

|-

block of pixels
———eo

>l

‘scaled down data

Magnified Image

Bounda

ry

&l 9-9 Bilinear Interpolated Magnification
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Flat Field Correction & XML L2t0|H= Ch=dp &
XML Parameters Value
FlatFieldControl  FlatFieldCorrection Off

On
FlatFieldDataSelector Spacel ~
Spacel5s

FlatFieldDataGenerate -
FlatFieldDataSave -

FlatFieldDataLoad -

FlatFieldDataDefault Spacel ~
Spacel5s

Description

Flat Field Correction 7|5 SHA|

Flat Field Correction 7| &4

Flat Field CIO|E{E dMdstAHLE ME, £
=22 ggS M

Space0~Spacel5: ArEA MY Y

Flat Field Cl|O[Ef &4

MM Flat Field 28 HO|HE H|ZYA
M=o N&:

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

HIZIEN ozZ2(of MEZ0 s

Flat Field CIOIHE 224 HZel2
=2HL7

X7|12tO2 AHEE Flat Field H|O|E9
olol2 MEH

o 12 — 1

Space0~Spacel5: ArEA MY Y

H 9-20 Flat Field Correction 2t2 XML If2}0|E
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9.12.1 Flat Field Data Selector
AOIAM S HIQF 20| MM Flat Field 28 CIO|H& Zio2tel $/etd o220 XA of
A, o HolH= 7tozte] MAS ZACH AW &AHELCH Zoztel MRS Zch # o=
Mot Flat Field 24 HIO|HE AM8st2{E 7ZtO2tel HI2|2d oj=2a2lof XMZESHOoF 2L|Ct, VC-
21MX2-M/C2301 7t0|2t= Flat Field 28 HIOIHE MESIAHL 2218 + A= 16702] H|F|Hd

)\H

H22 Y2 MSELICt Flat Field Data Selector Lt2t0|E{S A0 flsts S MEHE
+ AsLct
Non-volatile Memory Volatile Memory

(Flash) (RAM)

Y Y
M M

12l 9-10 Flat Field Data Selector

Flat Field GOJE| X{&5}7)

ATl 2gstE Flat Field HIOJHE 7iH2t Flash =222 X[E& o MYStHT, Oz
=

7. Flat Field Data Selector It2t0|HE AtE5H oiXf ZM2tE Flat Field HIOJHE &Y &
A2 AP

2. Flat Field Data Save If2t0[EHE HAlSt0] 2d2tE Flat Field 274 OIO|HE X|&ot Y0
ML,
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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

7. Flat Field Data Selector LI2t0|E{E AP0 7t02te] =AM Flat Field 28 0| ¥olo
2 222 Flat Field EX O|0|E7} MAE ¥oS XML}

O =
Z. Flat Field Data Load Lt2t0/EHE A0 MEASE Flat Field 2 GIO|HE 2 Flat Field
Y OOl 9oz =2{zLCt.

9.13 Timestamp

VC-21MX2-M/C2301 ZtH|2t= EfJARME J|5S MES2fLCh.

Timestamp & XML It2t0/H= Cr3at 25 L

XML Parameters Description

DeviceControl  Timestamp M85 EX|Q| BiX| EfQUARME ZIZ HA
Timestamplncrement EfQUARIIOl SIIKE HA|
TimestampReset EfQIABHTZE 002 HHRD MZ =X A|E
TimestampResetValue EfAABKIZE 002 2[ME EfO|AE X2 X|F
TimestampLatch OIXf EtQUARIIT XS OFA|7]7]
TimestampLatchValue EfAARNIT X5 2[MSH7| MOl =X| HA|

E 921 Timestamp 23 XML Ii2t0|E
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9.14 Event Control

VC-21MX2-M/C2301 ZtH2t= OJ”HIE e

=
2t EN Atzlo] ZHMBie [ OHIEE

-1 O o o

A& L.

Event Control 22 XML If2t0|H= Ctent

XML Parameters Value
EventControl  EventSelector Test
EventNotification On
Off
TestControl TestPendingAck -

TestEventGenerate -

Description

TestEventGenerate Lt2t0[EHE AAWS 0f Mot
OHIEE H&

.

()

b

ot
1C)

E rE
u
@)
o}

™ rx
|» 1o gm

N0
Q

rot T
ie]

PSS

A4

or
njo
J

& (write)sSt7| HOf,

ot
N K
Lo 0 |m |m

oz o MM no

0
)

o met m

[ >
|m
ujn
Z0d N g

—
D
«n
“
[0}

H 9-22 Event Confrol 2& XML Ifzto| g

Page 73 of 99



VIBWOrks

VC-21MX2-M/C2301 AF2Xt O

9.15 Digital I/0 Control

FtHietel HEE ¥/=% HAtes Cidet

Digital I/O Control #t& XML If2t0|H &= CtSOF Z&L
XML Parameters Value Description
DigitallOControl  LineSelector Line0 Ftoi2te] Mol o3 gl HEZ Q/=3 124

LineMode

Linelnverter

LineSource

UserOutput
Selector
UserOutput
Value

Debounce
Time

Linel ~ Lineé

Input

Output

FALSE

TRUE

Off
FrameActive
LineActive
ExposureActive
UserOutputO
TimerOActive
CountOActive
UserOutputO

FALSE
TRUE
0~ 1,000,000

£ 8/
CXp & 1 HE Y¥o= MESn #E o=
=0f CHsl 4
tHzte] M 2y U HEE /=Y 124
CHxt & 8,91 b
Line0S MEiBt

Linel ~ Lineé= MEist A LtEtLIE o=
Line 28 A% BHHEX] A4S

Line =3 A% oA

Line = ol

ot T30l readout TS BAZ =
SAf Line AlZtS Az =9

SN =E AIZLS HAZ Y
UserOutputValue &7 210 2 A =8
ALEXE A Timer 28 AMSE AR £9
AHEXE B HAZ =Y

=2 o
1T =
o A §E1

= ==
=8 U E

238 ol <l

counter
UserOutputValue

BitS Low= M
BitS HighzZ &3
O0|AZMZAE EtR|2 Debounce AlZH 4H
(Default: 0.5 us)

H 9-23 Digital I/O Control 2t8 XML I}2t0/E
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Line SourceE UserOutput0L =2 HESIH ALEAF A gf2 £9 Mz=2 ABY = JUSLHCH
User Output Value User Output Value
set to True set to False
User Output Value
&l 9-11  User Output
7t 2t= Exposure Active &5 A2 E MISELICE Exposure Active A== Chtg 81 20|
=E A0 AREH MEStn EF AZH0| BREW StAgUCH O Mze= F2fAlL
EZIHE MEY & 1, EY| i02t E= HF 0| X0l =2Z0M ¢ FELCH
UEtHo 2 Fih2ts & IS THstE &2t 20| ot ELICH Exposure Active 2z E
2SI = =0| QA MAEl=X|, ZHH2t7E QTR 20| o E[=X| =old = ALt

Exposure
Frame N

Exposure

Exposure
Frame N+1

]
Exposure Active | | | |

Signal

18 9-12 Exposure Active Signal
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9.16 Debounce

VC-21MX2-M/C2301 ZtH2te| Debounce 7|s& AtESIH [ast U3 Mot East 9

Low 7Al AlZtE Adg &+ AL

)
(D
O
(@]
[
-]
(@)
D
=
3
D
mjo
nx
o
Of
e
-
oo
|
o
=t
my!
°
nx
oA
g
HT
-
Bkl
rlo
.
(@]
0
st
—
(@]
=
Rat
fot
rir
o
fot
rot

Arrived Input Signals

N . . mE =
Debounce : ___ N ___
Debt;unce .Time |
Applied Valid Signals . I—
.Delay. .Delay.

18l 9-13 Debounce
Debounce Time & XML mt2td|H& CHgat 25 Lt

XML Parameter Value Description

DigitallOControl ~ Debounce ~ 0-1,000,000 pys  OFO|AZMZE CIRIE Debounce Al7H 87

Time (Default: 0 us)

H 9-24 Debounce Time && XML Ifzto| g
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9.17 Timer Control

Line SourceE TimerOActive2 HFSHH ZtH2t= TimerE AESHY &3 (2 UWEY =+
UGLICH. VC-21MX2-M/C2301 ZtH2l= Frame Active, Exposure Active O|HIE E&= Q|8
EZ|H MBS E TimerQ AA Mz 2 AFRY = USL|CH
Timer &2 XML Ifef0|E= Chsah 25U

XML Parameters Value Description

CounterAnd  TimerSelector Timer0 HEE Timerg ME

TimerControl  TimerDuration

TimerDelay

TimerReset
TimerValue
TimerStatus

TimerTriggerSource

TimerTriggerActivation

1 ~85,899.344 us

0 ~ 85,899,344 us

Timerldle
TimerTriggerWait

TimerActive
Off
ExposureActive

FrameActive
Line O
CounterOStart

RisingEdge

FallingEdge

AnyEdge

LevelHigh

LevelLow

Timer Trigger ActivationS

Rising/Falling Edge2 MAXst 42

Timer &8 Mz9| F7|E& X|H

Timer 8 Mz E FH57| o

Mg XA AZH XH

TimerE Z=7|2tStal CRA| A[Af

MEHSE TimerQ| AR 2f HA|

Timer7t CH7| AEfRIS HA|

TimerZt E2|A AMZE 7|Cie|n e

HEHRJS HA|

TimerZt 24 HEHR)JS

Timer £ A= 8|

M = AIZEE Timer £9

M2 AR

29| readout F+7t2 Timer
AN AMNSTE AR

MSE Timer 28 M3

AHE

Counter0E

Mz2 AR

EQlA AlSo| A

Mo Ef|AZ &=

HA|

=9

>
>

"}
>y
Ragt=
1o

B-=r=mr
fob U |ot
N

tu

ox
Ok

Timer 23 2

lo
[> [

Il
ot

Yoo ux B O myrot
i

=
52

MEASE
Timer
INES)
MEHSE E2|H A
O x| Timer =
AsoteEE XH
MENSt E2|7 ASJ} High 27t
Timer £8 437t R25tes X
MEHSE E2|7| AMSTF Low 7Y
Timer 23 237t RRsIE2 XY

Ea|7

=
52

MBo| B
M ERHE AHE

H 9-25 Timer Control 2t& XML It2}0|E
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O£ =0, Timer Trigger SourceE Exposure Active2 A 3}11, Timer Trigger ActivationS Level

High®2 ddot d20l= Chadt 20| TimerZt AsSgLICEH

7. Timer Trigger Source Lf2t0[HZ dFst AA M7 SZE[H Timere &2
INESg=igny

2. Timer Delay Of2t0|HE2 -0t XA A[ZHO] A[ZE = DtE & LI}

3. K¢ A|ZHO] BrEE|M A e

Exposure

Timer Signal

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

a2 9-14  Timer Signall

9.18 Cooling Control
7tojetel FHo|= WM(fan)0| HE 0 & YEELCH ®ol s ORE HdF¥Y £+ Un

= 280 m2tA Ho| St E 48y s UAFLIh

Cooling Control #t& XML If2t0|H &= CHEab &L C
XML Parameters Value Description
CoolingControl TargetTemperature  -10°C ~80°C O] =0 Mot 2= 20t FOIX|H HO|
NSCE AE
FanOperationMode  Off ™ s oA

El

On
Temperature TargetTemperature THEt0[E{ 0 A5t
2= 0|40 ZESH ™ AE
FanSpeed - SX| ™ RPM =0l

r

A
h&s 48

H 9-26 XML Parameters related to Cooling Control
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9.19 Temperature Monitor

7tHE = WE 228 ZUHGSH| fIg M Hol WEEY A0M dAZiez 25 2Q

& AL,

7tHet W& 25 28 XML Oj2t0|H= ChEat g5 Ut

XML Parameters Value Description
DeviceControl DeviceTemperatureSelector Mainboard 2= £ X E O EEZ HH
DeviceTemperature - N HRIE 2 EA

H 9-27 Device Temperature &2 XML It2}0|

9.20 Status LED

Ftiiet =Hol= Zio2tel s EE &2F7| flet LED7F UELILh

LEDS| &EfQt 10| siHdt= 72t dEf= Chaat 25 Lot
Status LED Description
Steady Red Ztoe =7\t ot #
Slow Flashing Red CXP Link & ¢t &
Fast Flashing Orange CXP Link =2l &¢
Steady Green CXP Link (2=
Fast Flashing Green g ooy d& =

H 9-28 Status LED

9.21 HIAE 1"

Ztoetel FaEel As RS Ity fof 4 MMERYH LHes 4 OolH i
LHFOoA MM HIAE IjHE =t s 48 = JASLCH HAE IjH2 25 4 7HX|7}
Ao, z+Zt 7t2 "ako 2 Zfo| CHE O|0|X|(Grey Horizontal Ramp), CHZt o2 40| CHE
O|O|X|(Grey Diagonal Ramp), tHZt wete 2 £f0| Ct=21 22%0[= O|0|X[(Grey Diagonal Ramp
Moving), 2|10 MMM =25t

rir
d
HU

Histo 2 Zho| ChE 0|0 X|(Sensor Specific) 2 LI Ct.
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HAE OfE A XML Oi2t0|H = gt 25U 0
XML Parameter Value
ImageFormatControl  TestPattern Off

GreyHorizontalRamp
GreyDiagonalRamp
GreyDiagonalRampMoving

SensorSpecific

Description

HAE miE 7|5 SHA

Grey Horizontal Rampz A%
Grey Diagonal RampZ &%H
Grey Diagonal Ramp Moving
o= MF
MMM HSot=
o=z M3

HAE oiH

H 9-29 Test Pattern 2t& XML Ii2t0|E

8 9-15 Grey Horizontal Ramp

18 9-16 Grey Diagonal Ramp
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e

8 9-17 Grey Diagonal Ramp Moving

38l 9-18 Sensor Specific

Caution!
A ZtH2te] s =0f M2t E23E = HAE IHES| FH0| YetX|Bz2 40| CEA =Y
= USLICH

PV N=]
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O] 7|52 Test Image

9.22 Reverse X

2H Y &5 7 s F

el

Al o
L=}
g JtsEt

el
REES Helet 7FtHztel R= As ZEOAM H
XML Parameter Value Description
Reverse X 7|5 SiA|

ReverseX  FALSE
TRUE

ImageFormatControl
geo| xR E FEY

H 9-30 Reverse X #t& mzto| g

Pitch Alignment

. il

g 919

1o
e
08
0z

12 920 Reverse X
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9.23 Device Link Throughput Limit

Device Link Throughput Limit & XML mj2tole = ChSat

dEL
XML Parameter Description
DeviceControl  DevicelinkThroughputlimit  AH& 7tsot X[t Y= Kot (bps)
E 9-31 Device Link Throughput Limit 22 XML Itz2}0|E

Caution!

A 5ol gu BUS o

©2{®M Device Link Throughput Limit Lf2t0/HE X|CHG22
AESHUAIR. O"X] ol JY 520 MotE + UH

SL|CE VC-21MX2-M/C23012| E <2,
Z|CHZf2 120000 L| T,

9.24 Device User ID

Bk

FHO 2o AFEAL Fe| YEE 32 byteltA|

4
£0
i
-
n

Device User ID &2 XML Lf2t0|H& CHSob Z&L Lt
XML Parameter

Description

DeviceControl  DeviceUserlD  AFEAL Ho| HE U= (32 byte)

H 9-32 Device User ID 22 XML Ij2t0|

9.25 Device Reset

7tH2tE 222z 2|Msto]

.

1
njo
]

Ch FLICH

Device Reset =21 XML Lt2}0|E = CtSot 5L T,
XML Parameter

Description

DeviceControl ~ Device 2|4 S| Al =3

¥ 9-33 Device Reset 2t& XML Ij2t0|E
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9.26

9.27

Field Upgrade

7th2te HEOM ZHH2HE 2oiSHK| 2410 Camera Link QELO[AE S HAOA FPGA
232 YO 0|ESt= 7|2 MILICEH RtMet #HE 2 Appendix AS EXRSHUAIL.
User Set Control
AFEXE ZHH2t A™E ZtOel LRl ZefAl B0 NMESHALE LA 242 = JUSLICE
ME 9 F JHE K|St Load @2 M 7HE X|HetLCt
User Set Control 221 XML Lt2t0|H &= CHSaF 24 L L.
XML Parameters Value Bescription
UserSetControl ~ UserSetSelector  Default 7toil2t 48 E Factory Default Settings2 14
UserSet1 ZtH 2t ™S UserSet1 2 AMEH
UserSet?2 ZtH 2t ™S UserSet2z AMEY
UserSetLoad - User Set SelectorOf| Al MEHSH ALEXL MY S
7t 2t0]| Load
UserSetSave - User Set Selectord| Al MEHSE H0f S| 702}
2482 NE
th, Default Y2 Factory Default Settings
g oZ Loadft 7t
UserSetDefault  Default ZtH 2t 2|4 Al Factory Default Settings H&
UserSet1 Zto2t 2|4 Al UserSetl H&
UserSet2 Zto2t 2|4 Al UserSet2 H&

H 9-34 UserSet Control &2 XML It20|EH
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o M= FroEt
= QU FtHzEle] duS
HOIYLICH 2 d9el oxf 4

ALEA Y & BtLof MEsior gL

Ct.

Volatile Memory
(RAM)

Non-volatile Memory
(Flash)

User 1 Setting

User 2 Setting

Icf 1/2

‘ sct 1/2

~—
Work Space sci 0/1/2

Icf O

12 9-21  User Set Control

9.28 Sequencer Control

VC-21MX2-M/C2301 70|20l A
Mz CE 2oy 43
StLtS| Sequencer SetE
2S5t= a0 Bots FY =S5 0| HEA S
Exposure Time=
7027 O 4-oll ®30] Xfsez A2 He

User Set Control 7|5&

28 2 7to2te] &Y FHe=
L AAL

o
U2 e

Ct2 Sequencer SetE

=
P
=
SN
m
X
S
o)
wn
[
-
)
-
3
o)
mjo

o
mx
oz
£

I
R mo

702t

|
[T
oz

kel

A
s

= UASEUCH d2H FthetE ZACH AALE 2[Meh 20| User Set Default 878 40l [2tA
Sequencer SetE AFEY £ QUSLICH Z} Sequencer Set= 05 H 77HX|Q Aol RS2 Zfolgt
= A4,z 87Hel CFE Sequencer SetE X¥Y = UFLICH VC-21MX2-M/C2301
7tH 2t A= Flat Field 278 HIO|E{8t Sequencer Setdf| Mg = JAS LT}
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Sequencer Control &g XML mt2t0|E &= Chgat 25Ut

XML Parameters

Sequencer SequencerMode

Control

Sequencer
ConfigurationMode

Sequencer
FeatureSelector

Sequencer
FeatureEnable

SequencerSetSelector
SequencerSetSave

SequencerSetLoad

SequencerSetActive
SequencerSetStart

SequencerPathSelector

SequencerSetNext

Sequencer
TriggerSource

SequencerTrigger
Activation

Value

Off

On

Off

On
FlatFieldData
Default
GainDigitalAll

ExposureTime

False

True

Off
ExposureActive

FrameActive

FalingEdge

Description

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

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

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

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

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

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

i

S
[

42

ExposureActive 22 E Sequencer
Trigger2 Atg

FrameActive 412 & Sequencer
Trigger2 Atg

Sequencer Trigger2 ArEst= =9
Falling EdgeOl A =Xt

H 9-35 XML Parameters related to Sequencer Control
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Use Case — 471Q] A& & Flat Field 7 4|0|E|, Gain ¥ Exposure Time &% % SetE

Sequencer Setg M8

& S0, LCD TES HASH?| 8l White, Green, Red X Blue ZA0| %X st=l 47H2] Flat
Field 24 O|OIE, Gain % Exposure Time &7d gt MEZE LSt 20| MZ CHE Sequencer

Set2 MY + AgUCh

1o =2

o

7. SequencerMode If2t0|HZE Off2 AEeL|Ct
2. SequencerFeatureSelector Lf2t0|E{E AE38I0 Sequencer Setd| M8 7|52
MEHRFL|CH SequencerConfigurationModeE A|A{SH7| M0 Sequencer Setd HES 7|52
Ao BfLICE
SequencerFeatureSelector Lt2t0|HE FlatFieldDataSelector2 MEISHD,
SequencerFeatureEnable Lf2t0[EE Truez2 AHeL|C.
SequencerFeatureSelector Lf2t0[EHE GainDigitalAll2 AEHSEL, SequencerFeatureEnable
ot2t0|EHE TrueZ HYgLICH
SequencerFeatureSelector If2t0|HE ExposureTime2 = {IEHSI D

SequencerFeatureEnable Lf2t0/HE True®2 AFSL|C.

!

3. SequencerConfigurationMode IZf2t0|HE one =2 dAEgL|C}.

4. Sequencer Set 0 CtE T=AMO{z2 LI}

* SequencerSetSelector Tt2t0[E: 0

e FlatFieldControl #32| FlatFieldDataSelector Lf2t0|E: Space0
« AnalogControl #30{ Q= DigitalALLS| Gain If2f0[E: 1

* AcquisitionControl ®32| ExposureTime Lft2t0|E: 10000

* SequencerSetNext IZF2t0[E: 1

* SequencerPathSelector IZf2t0[E: 0

* SequencerTriggerSource L}2t0[E: FrameActive

* SequencerTriggerActivation Lt2t0|E: FallingEdge

* SequencerPathSelector Lf2t0[E: 1

 SequencerTriggerSource Lf2t0[E: Off
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5. Ch2at 22 HEE AE8iM, 48 thAS] HXICHE Sequencer Set 1, 2, 3= &g T
&AM oY IR0l Sequencer Set 1 Sequencer Set 2 Sequencer Set 3
1 SequencerSetSelector 1 2 3
2 FlatFieldDataSelector Spacel Space?2 Space3
3 DigitalALL, Gain 2 3 4
4 ExposureTime 20000 30000 40000
5 SequencerSetNext 2 3 0
6 SequencerPathSelector 0 0 0
7 SequencerTriggerSource FrameActive FrameActive FrameActive
8 SequencerTriggerActivation  FallingEdge FalingEdge FallingEdge
9 PathSelector 1 1 1
10 SequencerTriggerSource Off Off Off

6. SequencerConfigurationMode It2t0/E{E Off2 A&t Chs SequencerMode LtzZt0[EHE

one=z d¥EgLct,
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Camerain
IDLE mode
SequencerMode = On SequencerMode = Off
i
Use Case - Sequencer
[Path 0] FrameActive ( )
Sequencer Set 0 - quuencer Set 1
Flat Field Data = Space0 Flat Field Data = Space1
"M | Gain Digital All =1 Gain DlgltaI_AII =2
Exposure Time = 10000 ys h [Path 1] OFf Exposure Time = 20000 us
[Path 1] Off SequencerPathSelector = 0 Sequencer Reset SequencerPathSelector=0
Sequencer SequencerTriggrtSource = FrameActive SequencerTriggrtSource = FrameActive
q SequencerSetNext = 1 SequencerSgtNext = 2 ) .
Reset SequencerTriggerActivation = FallingEdge SequencerTriggerActivation = FallingEdge
SequencerPathSelector = 1 SequencerPathSelector =1

SequencerTriggrtSource = Off
\ 7

SequencerTriggrtSource = Off

Sequencer [Path 1]Off [Path 0] FrameActive
Reset Sequencer Reset
\
{ ' { '
Sequencer Set 3 Sequencer Set 2
Flat Field Data = Space3 Flat Field Data = Space2
Gain Digital All = 4 < - Gain Digital All =3
Exposure Time = 40000 s [Path 0] FrameActive Exposure Time = 30000 ;s
SequencerPathSelector = 0 SequencerPathSelector = 0
SequencerTriggrtSource = FrameActive SequencerTriggrtSource = FrameActive
SequencerSetNext = 0 SequencerSetNext = 3
SequencerTriggerActivation = FallingEdge SequencerTriggerActivation = FallingEdge
SequencerPathSelector = 1 SequencerPathSelector =1
SequencerTriggrtSource = Off SequencerTriggrtSource = Off
\ J \ J

8l 9-22 Sequencer Diagram (Use Case)

Note:
@ A3t Sequencer SetE MASIHH User Set Control 7|sS AFESH0] 7HH2to| HIFgtN
H22|of HESHIAL. XS LH22 9.27 User Set Controlg & ZSHAAIQ.
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Chapter 10. X|E & o4 29l Y |

Of OlY S%f= ofH ot Atets Jddl FAI7] Big LIt

o

4*6

ool OFRAE 2O|X| gig &

Aols @Z0| Mtz EA=A

ot
ro

ISHAIA| Q.

|

HY S50 MUz O|RAX| =X =2elstdAlL.

of E27 9 BEY FP, E27 N2 YRR HOISAlL,

bl

H=LE GlassOl HA|Z7F 20 A=A 2IBHYAIL.
Q

Hzo| £HO| T W=X| HOISHYA|

= L=

0| o5A U= 87

o

K

%

7t 9 A=A 2RISHA2.

HE dZ0| MUz ==X At A2.

mjo

Ftoi2tol M A7|7F LEALE B EHQl ZE Al AH8S SAISHHA|IL.

EgIA ZEV MUz SAEX e 87

Software E2|7{ 242 MMO| MIZ A=K HolstAlL,
LinkTrigger0 E2|# 2E0| 9 Cxp-12 Za|U 2ol E2|4 MHO| M2 SIASK| HOABHAUAIL,
og =2 BEQ L AOlZ A0 MUZ EASK HOIGHIAlL,

SOl =X b= o

Coax #|0|= AZHO| MLHZ A=K AL,
AFEO ZEE CXP-12 =i of FtH2t7t Moz HZE O A=K, 280 MU= EA=X
SIAMAI2.

s

fot
nel

]
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Appendix A. Defective Pixel

Map Download

7. AAO|A otz 21Z% OZ XM Defective Pixel Map HIO|HE AAMstn CSV Tp(*.csv)2
Mgt ER g2 Mgt S HEYHAM SRS Mol 25Ut &g Al H
&= A2 ohEat 25U
o e 2 AMESHE 2HRl2 M2 Me|ELU T
L2 WS AW AE P, 2 ME UrO2 YL,

- TMo| 93 2AE L@

E-, d9- il P defect data.csy - HI2Z"
39 = | Mo EHOX O[OS 4 OFE(EY HE(E) Moy 2HI1V) ES2(H)
oy = |: comment line,
B Flipnisy -1 |2k o —-— coment line,

4d - H,¥

SN 7 |[2an o] e 2 e 2011,3 ’
CEE o B s,

> 52,8
D13 - § £ 699,8
Y —————— o

1 : comment line 1713,12
2 |-- coment line 608,16
3 H X
4 2011 3
5 178 7
6 52 3
7 699 8
8 268 10
9 1112 10

10 1713 12

11 608 16

12

13 I

2. Vieworks Imaging Solution 7.X& A&st = | Configure | HES Z&/510] Ofzfjet 22 &
2 HEA|LICH Defect HS MEHSID File PathOlA CIRZEEY csv IS MEHSIT
Download | HES Z&&LICt
Device Maintenance x
pks  Defect FrC Script

Defect

Defect File Information
1, File Path D

| C:ifdefect data.cav
2. File Size
[sF
1. Camera Defect:
2, Download Defect:
0% |
Camera Defect Download
posdtorC
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Appendix B. Field Upgrade

7. Vieworks Imaging Solution 7.X& d&st = HES 2=ot0] of2fier €2

g BAYLLCL
2. PKG B2 MESIL, File Path & HES S22 L& MCU, FPGA £ XML g3[0|=
mg Mejsin HES 22BLCt
Device Maintenance x
PKG  Defect FFC  Script
PKIG

PKG File Information

1. File Path | |

| C:#COLOR. fpga

2. File Size
[aespc|

1. Camera PEG:
2. Download PKG:

0% |

Camera PKG Download

—

3. YO20lE mEel H2R LVt MR SHEo| Tl o] AL
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Appendix C. Index

1 D
T2ED 1Y e 30 defect PIXEl . 62
defective pixel B .o 62
A
QIAGIAM i 21
ACqUISITION CONTrOl.. i, 32
IMENSION ctiiiiie e 23

Acquisition Mode

direction IMPUT.c.eeeeece e 31
Continuous TFEFIEY e 33
MultiFrame IF2FOIE e 33
SingleFrame LEFOE] .. 33 DSNU e 63
Acquisition Mode DHEfO[&] 33 DSNU TIOE] ABAd oo 63
Acquisition Start B ..o 33 DSNU &% 63
e
Acquisition Stop B oo 33
E
B
EXPOSUre OFfSET .viiiiiiiciiiceeeecce e 45
Back panel. ... 28 Exposure Time TIR{0JE) A% 45
Bayer GB 8/10/12 oo 58
F
Block diagram ...ccvecceeiiiiccece 21
falling dge..cvi it 37
C | |
Flat Field Correction GIO|& . ..c.cooiiiiieieeiee 67
CoaXPress FHE] e, 29 Flat Field 575 CIO[E] AYAY oo 67
Continuous IO B oo 33 Free—run 36
CXP HYE] e 28, 29
G
AN B BT 61
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H

HIFOSE et 30
M

MATING ceeeie et 30
MONO 8/10/12 it 58
MultiFrame TFtO B e 33
P

PIXEl FOrMAt oo 58
PRNU © e 65
R

FISING BAGE cvvveeieieie e 37
S

schematic diagram ....cccoovveiciiiiiicece e, 31
SIgNAl PrOCESSING cvveeienieeiieeieeie et 49
SingleFrame TR0 e 33
SPECITICAtION ..ot 20
STroBE OULPUT oo 31
SErobe B2 AT e, 31
SErODE B2 T & i 31

T
Target Level AUTO ..o 66
T e 27
Trigger Activation DFfO1E] ..o, 37
TFIGGEr IMPUL .o 31
TriggerWidth =& 2L s 44
Vv

Vieworks Imaging Solution ..o, 27
Vieworks Imaging Solution 225 ... 27
Vieworks Imaging Soulution .......ccccooevveeiiiiinicene, 6
VIS e 6
VIS ThEZ L e 27
VIS AR 27
X

XML Ttet0]&

ANAIOG CONLIOL. ..ot 61
AnyEdge
Average........cccooeeenn.

Balance White AULO.........ccciiiiiiiiic
BinningHorizontal.........cceveiii e
BinningHorizontalMode
BinNNIiNgSelector ......oooiiiie e
BinningVertical.........cccoiiiiiiiiii
BinningVerticalMode

Average
SUM.ieee,

CxpLinkConfiguration
CxpLinkConfigurationPreferred............coooceiiiiiiiiiiii 57
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DataROICONIION ...iiiiiiiiiiiiee e
DataRoiHeight......
DataRoiOffsetX ..........
DataROIOMSELY ...ooviiiiiiiiieeeee e
DataROISEIECTON ..o
DataROIWIAtN .....eeiieci e
DEbOUNCE TiME...iiiiiiiiiiiiiie e
DEDOUNCETIME. ...
DEVICE RESEL....iiiiiiiiiiei e
DeVICECONIIOl ...
DeviceLinkThroughputLimit .........cooveiiiiiiiiiieeecc 82
DeviCeTEMPEIAtUrE ... .vvviiieee et 78
DeviceTemperatureSelector...........c.ovoviiiiiiiiiiiiccec e 78
DEVICEUSENID ...
DigitallOCONErOl ......viieiiiie e
DSNUDataDefault .............oooeiiieiiiieee e
DSNUDGtaGENEIAte........vvvvveeeeeeee
DSNUDGAL0AA .......vvveeiieieeeeeee
DSNUDGASAVE ...
DSNUDataSelector ....
EventNotification .........cccuveviiiiiii e
EVENtSEIECION. ...
EXPOSUrEACHVE ...
EXPOSUrETIME ...
FaliNGEAGE ..o
FanOperationMOode ...........cooiiiiiiiiiiiie e
FaNSPEEA ...
Flat Field Data Selector.........cc.vvviieeiiieee e 70
FlatFieldControl ... 69
FlatFieldCorreCtion ... 69
FlatFieldDataDefault ................ooovvviiiiiiiiiiie 69, 85
FlatFieldDataGenerate..........ccuvvveeeeeieeiiieee e 69
FlatFieldDataload ..............covvviviiiiiiiiiiiiiiceeeeees 69
FlatFieldDataSave ............ccooovviiiiieeeiiece e 69
FlatFieldDataSelector ... 69
FrameACtiVe. ...

GainDigitalAll
GainSelector..............
GreyDiagonalRamp
GreyDiagonalRampMOVINgG .......eeeiiirieriiiiiiiiieeeieee e 78

PRNUDAtAL0ad .....ccoeiiiiiiiiiiie e 65
PRNUDGIASAVE .....oiiiiiiiiiiiiieee e 65
PRNUDAaSEIECTON ... 65
REVEISEX ... 81
RISINGEAGE ..o 76
SeNSOTHEIGNT . ....ciiiiie e 51
SENSOTSPECIIC. .ottt 78
SENSOTWIALTN ..o 51
SequencerConfigurationMode..........cccoooiiiiiiiiiiiiee 85
SequUENCErCONIOL. .. ..ottt 85
SequencerFeatureEnable ..o 85
SequencerFeatureSeleCtor..........uuviiiiiiiiee e 85
SeqUENCEIMOTE ......ciiiiiiiiiiie e 85
SequencerPathSelector ... 85
SequencerSetActive .

SeqUENCErSEINEXL....coiiiiiiiiii e

SequENCErSEtSElECtOr ......oiuuiiiiiiii e

SequUENCErSEtSTart .....c.uviiiiiiiiii e

TargetTempPerature ... ......ooe it
TeStPAErN ..
TIMETOACTIVE ...t
TIMErDEIAY ..o
TiMerDUration ........cuviiiiiiei i
TIMEIRESEL ...
TimerTriggerACtivation. ..........oooueeiii e
TIMErTrQQErSOUICE. ... ueeiieee et e et
TIMESTAMP. et e e
TimestampINCrement .........ccovviiiiieieeeece e
TimestampLatch...........
TimestampLatchValue...
TimestampReset........... .
TimestampResetValue..........oooueiiiiiiiiiee e
USErDEfAUIt ...
USEIOULPULD. ...t
UserOUtPULVAIUE ...
USEISEET ..
USEISEI2 ..o

C

T O Tt 21
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a

OFOIZE BNC .o 29
IO FHE] Lo 30
BOTF QU AT 75
=]

B M 49
S8 OO0 O 21
A

A 20
ARBAL Ol FE U™ 82
G AL 37
A e 6
AETH EH s 31
A 20
AHE™ SH 22
AT K 49
T Y EAM 49
o

G LS 718 s 32
QATE U D 75
OOIR] M2 A i 49

X
T AP o 20
TIB B2 e 19
X

KL e 23
3

FHHZE LED A% oo 78
FHHIRE ZEEEZ2] i 82
ZHHIRE SR A 82
Ft|Et & 2 TRYOIE] e, 78
FHHEE T TEOH e 58
FHHIZE DHE e 28
I 2 K2R i, 83
E

HIAE THE .. 78
E AT U B2 e, 31
s

TR e 36
TP BT 58
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