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Package Components
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58. HE +3

5.1

Overview
VC-5/9/18MC Al2|= ZFto2t= YA0IM ds01 YBE VC Al2[=0 A2 F7hE 5/9/18
7t siAM =] CMOS ZHH2IZ Camera Link QEIHO|AE MEIMSLICH Gpixel At XA
CMOS =29 MH Z& HA(GMAX2505/GMAX2509/GMAX2518)E AHESIYISD, VC-5MC-
12012] &% 2600 x 2160 =2l Sed=0M X0 120.6 fpse HEZ HYsS 25 =+

= T
AGLICEH oo Dafde, & 8l 228 MEHS| g2 MgE, st & A4AE X8 3
Sopf Mze EES MASLD USUTL M Hno FPD MEAWIA oIFe Hexo)
SAHOl 722 £ VC-5/9/18MC AlZI= Jtdats 1% Fy M Jlsm wH ZUs
Y MIgUCoH dojdeet g 5ot Y #¥EE NSdhk= VC-5/9/18MC Al2[=
Jfolat FPD, PCB % BHEM| ZAF SO JiCtRe ofZ 2l olMof ol H Lt

z2 5%

® High Speed 5/9/18 Megapixel CMOS Image Sensor
®  Electronic Exposure Time Control (Global Shutter)
®  Qutput Pixel Format: 8/10/12 bit

® Line Output

¢ Camera Link Base / Medium / Full / 10 Tap

®* Device Tap Geometry: 2/4/8/10 Tap

¢ Gain / Black Level Control

® Test Patftern

®  Temperature Monitor

®  Field Upgrade

¢ DSNU and PRNU Correction

®  Flat Field Correction

®  GenlCam Compatible — XML based Control
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5.2 Specification

VC-5/9/18MC Al2[= FtH2tel At2 Ch=at Z&L .

Specifications

Resolution (H x V)
Sensor
Sensor Size (diagonal)

Sensor Type

Pixel size

Interface

Max. Frame Rate 2 Tap
4 Tap
8 Tap
10 Tap

Exposure Time(1 us step)
Partial Scan(Max. Speed)

Data Output Mode
Pixel Data Format
Electronic Shutter
Digital Gain

Digital Black Level
Exposure Mode
External Trigger

Software Trigger
Digital IO

Dynamic Range
Mechanical (W x H x L)

5M SM 18M

2600 x 2160 4200 x 2160 4504 x 4096
GMAX2505 GMAX2509 GMAX2518

6.5 mm x 5.4 mm 10.5 mm x 5.4 mm 11.27 mm x 10.24 mm
(8.45 mm) (11.8 mm) (15.22 mm)

CMOS Image Sensor
2.5 um x 2.5 um
Camera Link Base / Medium / Full / 10 Tap, 26-pin SDR Connector

29.7 fps 18.4 fps 9.1 fps
58.7 fps 36.5 fps 18.0 fps
114.6 fps 72.0 fps 35.6 fps
120.6 fps 90.7 fps 449 fps
Tus ~ 60s Tus ~ 60s Tus ~ 60s
11695.9 fps 8796.2 fps 6172.8 fps

at 2 Lines, 10 Tap at 2 Lines, 10 Tap at 2 Lines, 10 Tap
8 bit(2/4/8/10 Tap). 10 bit(2/4/8 Tap). 12 bit(2/4 Tap)

Mono 8/10/12 bit, Color GB Bayer 8/10/12 bit

Global Shutter

x1 ~x32

0~ 255 LSB at 12 bit (1 LSB step)

Free-Run, Timed, Trigger Width

3.3~24.0V, 10mA, Logical Level Input Opfically Isolated

Asynchronous, Programmable via Camera API

TTL Level
Exposure Active, Frame Active, User Output, Timer, Strobe Output
65 dB

40.0 mm x 40.0 mm x 47.1 mm, 130 g (C-mount)

Environmental Operating: 0°C ~ 40°C, Storage: -40°C ~ 70°C
Lens Mount C-mount
Power 11~24V DC, Typ. 6 W, PoCL supported
Compliance CE, FCC, KC

H 5-1 VC-5/9/18MC A|2|=9| ALY
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5.3

Camera Block Diagram

VC-5/9/18MC A|2|=2] Block Diagram CtS1} Z&L|C}.

________________________ External Trigger
FPGA :
LVDS Image Data: (~ N
: : Strobe
CMOs 5 Image Processing :

Sensor SPI Control el )

Control Logic
L\ J
1 - |Camera Link Full
- ) | Configuration
Micro Controller
N J + ( J

[EEPROM] [ Flash ]

18l 5-1 Camera Block Diagram

Ztoetel e HEED OO0lH XMels otte| FPGA & WoM O|FO{ZLICH FPGA WEE
A Softcore HEHQ| 32H|E RISC O0|AZRIZZMAMQF Z2MA & HEZ ZXoz 0|20{X
ULLICH OFO|AZTZMAME Camera Link QIHHO|AS &30 AMSXIZEEH FYHS gt
0|2 Nz|gfuct.

Z2MY & HEE 22 CMOS MAMOIM MYE Y Ho|HE HM2|st Camera Link
CIHmO|AZ LYY, AfZHO| RIst E2|/ Y =3 LMzol HEES FEULCH Of
20ll, FPGAL| 20z Ofo|3z HEZEQ| A= ot Flashet & X2|E /2 DDR30|

YA AFLCEH
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5.4  Spectral Response
CHS JefZ= VC-5/9/18MC Al2|= ZH2{ % =9 Fro2tof
BO{FLICH
70
60
/
£, \
330 / \‘\\ s (3
g N\ —

20 I
|

/
[N\ LS
10 - Mono
o L
300 400 500 600 700 800 900 1000 1100
Wavelength (nm)
a2 52 VC-5M/8M AlZ2|=2| Spectral Response
70
60 ,A\ — Blue —
\ — Green
50 —Red —

N =
N

| N

= N
o o
—
/

\ AN
EN

e

~—

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

2 53 VC-18M AlZ2|=9] Spectral Response
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5.5 Mechanical Specification

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

—_— =
4.5 -
o
S N .
) J
8-M3 TAP DP4.5 (90° interval)
| 47.1
17.526(0ptical distance)
40.0+0.05 17.77(Mechanical FB)
4-R5‘\
10.0_| ﬁ
: |
§ + - N =
=)
< M25.4xP0.794— \
(C-mount thread) \ %

IMAGE PLANE

a8 5.4 VC-5/9/18MC A|2|= Mechanical Dimension
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5.5.1

Camera Mounting

7to2ts S=°l ¥E
7 Aloh OF

oY 2E= XNEE
goret 2tg0

°  EE ZR0 A0, FtHEte st d 2EE 2Esta

Device Temperature I

« A2go 3% PxE

9! Heat Dissipation

[T S
= T

fAe 720

Mot 2= g2

LHOff A

SXotd atg@d =+ UL
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X5t 72 sk gl
LT VC-5/9/18MC Al2|= 7i0et= MTEHo 2 dA L0 A&dts 52

FAIELCEH SHR2E ZiHetE gEE =+

25 50& Ojfte=z
7t 2kl

AL
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Cte A AFRXIO| PCO| Camera Link Frame Grabber2l &3 AZEQIO{7} MX|L|0f QCtD
JPEetL Tt XFMISE LHE S Camera Link Frame Grabber AF2 MEME EXSHAA|IL,

Cts AXtol et AFEXE pCOf Ztoi2tE SiA—L|Ct.

7. Ztofetet MR S5 HXZ7F 222 A=, PCo| MO0 AN UsX| =HRISHAIL.

2. Camera Link #[0|E2] ot%F &8 7I0|2te| Camera Linkl AHHHO| £ CtE £2
Camera Link Frame Grabber?| Base 7{4E{0f S1ZAgL|CH

3. CHE Camera Link #[0|22| otF &€& 7tH2te] Camera Link2 HHEEO| 220 O £2
Camera Link Frame Grabber2| Medium/Full {4 E0] HAZASL|C},

4. dY O|HHE 7Ztofatel ©el U Chxto] B L)

5 H¥ O"iHel 2208 T EME =ELIL
6. 2& A0S0 MUz AEEIA=A| =l L.

Camera Link Medium / Full / 10 Tap Configuration At A| FOJAFY

Caution!

A VC-5/9/18MC Al2|= Zl02l= Camera Link Base/Medium/Full/10 Tap ConfigurationS
X| 2L Ct. Camera Link Medium, Full 5= 10 Tap Configuration@ 2 ZHH2tE AL st H
£ 748l Camera Link #0|52 AR83tH Zi0|2t2t Camera Link Frame GrabberE
HAAsfior ehLCt. oM, ZtH2te] Camera Linkl #49E{= Camera Link Frame Grabber2
Base Configurationg® HEEO| HZAst1A, Camera Link2 HHE+E Camera Link Frame
Grabber2| Medium/Full Configuration® FHE{0| S1ZAs|OF SFL|Ct.

of 7| W0 = =70l 2a gsHCh
2

ot AR0= MZ=AF == EOIHO| 22[SHYAL.

6.2 it X|of
* Configurator.exe Y2 WS ZtH2tE MOg = JUSLICH
* A4l Configuratorg siie =2 JeiH{ O XZALC| 22|50 CHREESHYAIR.

*  AFE3HE Camera Link Frame Grabber AMHE MHME EHZTSHMAIL.
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7. Camera Interface
7.1 General Description

7t 2te]

5Lt

zoiRols 35R9

HUlE Qb AER
@ 26T SDR FH4YE| 1 (Camera Link Base):
@ Status LED:

@6H H¥ YUY A HEE /9 Ttk

@ 26 SDR U4 E 2 (Camera Link Medium/Full):

LED7} USH

HIC|2 GOl

Me A 9

Ftoer H3 Y

Fto2te] & H

HIC|2 G|o]&

©)

@

ag 741

VC-5/9/18MC A|2|= Back Panel
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7.2 Camera Link SDR Z{4g

1{%}}@

a8 7-2 Camera Link 4lH

ZtH2t E22 7tM2t 23 BEF(Camera Link Standard)s 20, H4ES| T M2 Cf

Het g5 UL

gl

PAIR List Pin Signal Name Type Description
PAIR O 1 Ground Ground Cable Shield
14 Ground Ground Cable Shield
PAIR 1 2 -X0 LVDS - Out Camera Link Transmitter
15 +X0 LVDS - Out Camera Link Transmitter
PAIR 2 3 -X1 LVDS - Out Camera Link Transmitter
16 +X1 LVDS - Out Camera Link Transmitter
PAIR 3 4 -X2 LVDS - Out Camera Link Transmitter
17 +X2 LVDS - Out Camera Link Transmitter
PAIR 4 5 -XCLK LVDS - Out Camera Link Transmitter
18 +XCLK LVDS - Out Camera Link Transmitter
PAIR 5 6 -X3 LVDS - Out Camera Link Transmitter
19 +X3 LVDS - Out Camera Link Transmitter
PAIR 6 7 + SerTC LVDS - In Serial Data Receiver
20 - SerfC LVDS - In Serial Data Receiver
PAIR 7 8 - SerTFG LVDS - Out Serial Data Transmitter
21 + SerTFG LVDS - Out Serial Data Transmitter
PAIR 8 9 -CC1 LVDS - In Software External Trigger
22 +CC 1 LVDS - In Software External Trigger
PAIR 9 10 N/C N/C N/C
23 N/C N/C N/C
PAIR 10 11 N/C N/C N/C
24 N/C N/C N/C
PAIR 11 12 N/C N/C N/C
25 N/C N/C N/C
PAIR 12 13 Ground Ground Cable Shield
26 Ground Ground Cable Shield

H# 7-1 Pin Assignments for Camera Link Connector 1
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PAIR List Pin Signal Name Type Bescription
PAIR O 1 Ground Ground Cable Shield
14 Ground Ground Cable Shield
PAIR 1 2 -YO LVDS - Out Camera Link Transmitter
15 +YO LVDS - Out Camera Link Transmitter
PAIR 2 3 -Y1 LVDS - Out Camera Link Transmitter
16 +Y1 LVDS - Out Camera Link Transmitter
PAIR 3 4 -Y2 LVDS - Out Camera Link Transmitter
17 +Y2 LVDS - Out Camera Link Transmitter
PAIR 4 5 -YCLK LVDS - Out Camera Link Transmitter
18 +YCLK LVDS - Out Camera Link Clock Tx
PAIR 5 6 -Y3 LVDS - Out Camera Link Channel Tx
19 +Y3 LVDS - Out Camera Link Channel Tx
PAIR & ;O EZI Ez:i Connected with 100 ohm
PAIR 7 8 -0 LVDS - Out Camera Link Transmitter
21 +70 LVDS - Out Camera Link Transmitter
PAIR 8 9 -Z1 LVDS - Out Camera Link Transmitter
22 +71 LVDS - Out Camera Link Transmitter
PAIR 9 10 -12 LVDS - Out Camera Link Transmitter
23 +12 LVDS - Out Camera Link Transmitter
PAIR 10 11 -ICLK LVDS - Out Camera Link Transmitter
24 +ZCLK LVDS - Out Camera Link Clock Tx
PAIR 11 12 -13 LVDS - Out Camera Link Channel Tx
25 +73 LVDS - Out Camera Link Channel Tx
PAIR 12 13 Ground Ground Cable Shield
26 Ground Ground Cable Shield

a

7-2  Pin Assignments for Camera Link Connector 2

Model Device Tap Geometry CL Configuration CL Connector CL Connector
1 2
VC-5/9/18MC 2 Tap BASE O X
NEES 4 Tap MEDIUM @) @)
8 Tap FULL @] @]
10 Tap 10 Tap @] @]

H 7-3 Device Tap Geometry® H4E AZA

@ Note:
Camera Link #0|&& AF2310] Frame Grabber?t Camera Link AHEHE AZdg 0 A4
QIX|of| ZFo|s{loF BL|CE Connector 11} Connector22] X7} BT i 2tel HAHO]
MOZ SHEX] AL pCt ZHH2LS| Serial S410] HMMOZ +HlE|X] G L|CH
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a8 73 TR Y8 S ZHEE Y/EF ©Atel H HiX=

Pin Number Signal Type Description

1 +12v DC Input DC Power Input
2 Trigger Input + Input =

3 Trigger Input - Input -

4 I/O Output+ Output -

5 I/O Output- Output -

6 DC Ground Input DC Ground

H7-4 Hd LY OXel H 74
@ Note:
*  Hirose 6% H4HO| HEE= 00]E (mating) HYEH= Hirose 68 E2{ 1 (part # HR10A-7P-

6S) £= 552 HYUHYLIC
e QA MY 35 FA= 12V DC +10% Y =0
OffiE 2 AFES FHELICH FHH2E HZAF 7=

MY Y A FOIAY

i: Caution!
e Jiojztel MR HiM AHZA o Ftof2tel ¥ ©RIol AN Us A

SiEMAIR. Zioet =4 felo] & 5 AFUCH
o Ftocte] HE MY Y=
g LICt.
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AFEAL O

a8 7-5 Strobe Output Schematic

Page 31 of 97

7.4 Trigger Input Circuit
ofgff D82 6% AHHUHO E2[A = Y™ 325 HEHHD JAELICH E2A 28 ==
ZE HEHE Sl UWE 322 MLELICE Debounce 7|15S AMESHY ZHHEIA [FE S
28 Mz Eoe 8 M9l Z2 XEY = JUSULCH AF EgA M=o 2 ofefio
I2ER 0| M=E 33 = USLICH
User Side Camera Side
5 ( C C ) 2
4 = 3
+3.3V ~ +24V OXO,
HR10A-7R-6PB +3.3V
1o/o 2 Trigger_In+ E’ 28 1 Anode VCC 6
Trigger Trigger In- @ 3 Collector 5 TRIGGER
% — Cathode GNDiL
&l 7-4 Trigger Input Schematic
7.5 Strobe Output Circuit
AERE =Y MSE 3.3V 53 YO TTL Driver ICE EdiA 28I, AS9| EA Z5
7t 2t2] Exposure Signal(shutter)dt S7|3tiA =253 & UAELICEH
5 2 +3.3V
(@)
4 = 3
d
®© o .y
HR10A-7R-6PB 0
L ov
STROBE+ oy 2 STROBE_OUT
L
™
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8%. Acquisition Control

Of JolMe Sd= =S5ots O 2ast et Z2 =0 el XMt Y25 MLt

—

*  Frame rate M O

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

8.1 Ha

je)
nA
=2
>z
rir

ddS =Sots ol 2ast 40 sl 2t 2dgLc,

dd 25= Mofgte O 2RYt F2 2452 U3 2aUh

m

*  Acquisition Start/Stop
*  Exposure start('=E A& E2[A

° L= Al MY

H& 2 Acquisition Mode It2to|

e Jtojztel A =5 Ity
o ZE2Y MNH
° 38 Jts X[ Frame Rate

@ Note:
O] o HY0| LI Z=ye dutdoz 255 of 2o Jo2 o|O|gtLLCt,
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8.2  Acquisition Start/Stop @& % Acquisition Mode
O] HojME O =g Sclf ALY = Ue 7Is0ll e dYgruct.

*  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 If2t0/E{= Acquisition Start EZEO| & YH O AHEHQ FFS O/F L|C},
O| matolEoM MEigt = A= S/Fe Chadh 20| Ml 7HX|7F JqASLICEH

e (ontinuous:

Acquisition Start B 2& AMSIH Acquisition Stop BEHS AT 7K AZGA GME =5
* SingleFrame:
Acquisition Start &S HJAStH B of o Y= =250 = S22 Acquisition Stops At
of g4 258 3=
*  MultiFrame:
Acquisition Start B2 H3MSIH AcquisitionFrameCount LF2tO[E{ O Al X|H8t X220 JHE2

258t 2 X522 Acquisition Stopg ATt FA 25 B2

@ Note
Acquisition Start 2 Acquisition Stop Y™ES AMAST| FMIX| AL [X|ELCH
A

D:I
o
Acquisition Stop Y2 AMIASH FIH2t= Acquisition Start FES M2 AT
MK GAE 252 = QEUCh SME ES55tn As =F0 AREAHZE Acquisition
Stop2 AastH A T %C&' IO 252 O Ofd =0 2e OpEL|ct,
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8.2.3

Exposure Start E&|A

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

HEE ciHet = =F aEs St ZHUS readoutBLICHIY 8-1). Zto2t7t Cha

Exposure Start E2|H t=E 2Oot=Y MEfZF ZH 70 2tE= Exposure Start E2|H &5 {7

MEHZ E[SOtZLICt O MEHOIM A2 Exposure Start E2|A =g Ftoiztol| 3Z5HH
C

7thE2ts Che ==& AAEUCH

Exposure Start Trigger= Chadt 20| & 7HX| RE2 HFS = QUGLIC

Trigger Mode If2t0[HE Off2 A5t Q5 exposure start E2[HE LHEO|A
LEAZ|E2 AMBALI exposure start A2 E 2 L7t SEULCH ZHHto|AM LSt
Moot o8 2S5steE £ & frame rate 22! mf2t0lH o] Ao w2t Y ELICH

Trigger Mode It2tOIE{E OnC= HHESHH ARBXIZL 7020 exposure start E2|H dZE
t

SeoiAl ZHHEt7 =E ardE AIASIEE efor gLtt. E2lA M2t sgE Woic

> 2
U
]
i)
rir
Mk

ZtHets =& IFE2 AIAELICH ol2st YRoz & 1Pgo| TE M, 58 7tstt X|Ch
frame rate2LCt 2 £ 2 EZ[AH MSE ZgIH ot =L CHSEE 7tset X frame rates
O 2 ZB0M M), ZIH2t7t Exposure Start E2|H 25 CH7] MENZF ot [ EE|H MSE

saold g == FAIELO.

[¢]

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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8.2.4 EfH MNT 38

ool oMe "E2lA M= S50 tHoiM Of7|stl AELILE. Exposure start E2[H S

tH2to] 3gsts BE0= Software, User Output0, CC1, TimeOActive = LineO(Z9|

Hardware2t o) CHA ZHX|7F U LICEH

* Softwareg St E2|A M= E Z325t21H Trigger Source Lt2t0|HE Softwarez H7EsHOF &
LICE O8 Ch2 Trigger Software &S Adlg MOICE exposure start E2|7 &= 7t 70 2t0| &
=& Lo

e AMEXI 2% (User Output) Exposure Start E2|AH M= E 7020 S25t2{H Trigger Source Ifef
O/ E User Output022 MHS{OF fL|Ct, O3 ChS User Output Value Lf2t0|HE On(&s) £
= Off(std) 2 Hesto] Exposure Start E2|A Mz E 720 338 5+ UGS LICH

®* Camera Link Z2{|@ J2{HE SsHM E2|A L2 E Sa9t28 Trigger Source IEf0IEHE CC12
2 Hd-clor Lot O3 ChE Camera Link T2 J2iH MZAOIAM HSSts APIE 28310 2
2ol Mgst M7 AMSE exposure start E2|H MZE2AM ZHH2HY 52C = USLICH XtMsH LY
&2 Camera Link =2 J2fH S| AbR HAYME HZSHUAIL.

° 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 Ftoietol 322 = ASUCH

*  HardwareE Sl Ez2[H M=E SZ26t2{H Trigger Source Li2tO|HE Line0L=2 HFsHOF &
LICH O3 g &St 7| M= E 7t02H0 535t Y= exposure start E2|AH A= E 7i0 2}
Ol Al QIAISEA ELICE.

8.2.5 L& ARF Ao

Exposure start E2|A =22 Zi02t0 55

Sots S 72 ALl HA0|

Trigger SourceE User Output0, CC1 £&= Line02LZE H7FSHH Timed2t

YoM Bt eaE Fae =
7tof2tel

= U] 2 o= Exposure ModeE HAEY &+ 2
oEtofE o ofsf 2t F¥el == AlZto] 2gE1

Output, CC1 &= Hardware 39| M5 (rising)dt

ZAYELICE Trigger Width 2E& &
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of Fthets B 2SS AN

AOICH CF2 3 A|ZHS MY @

2
2o =Ekl= AlZHYUCH
Trigger Width
MHSH Exposure Time
AFEXEZE User
RSO mhet =E A|Z4O

[}
o2
TT o

SLICH. Timed®

AAI:I

Trigger Width=
st (falling)&

a3t

QS |_| |:|-

=
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8.3  Exposure Start E&|A

Trigger Selector H2I0|HE ALESHY ALY Ez|H fd& ME" £+ U1, VC-5/9/18MC
Al2|= 7t 2t M= Exposure Start E2|AHTH ArES 4= /USLICH Exposure Start E2|H=

g

o>

b 2|52 A&StE O AF2ELCH Exposure Start EZ2|AHe= 7t LWEHAM AL

Trigger SourceE Software, User Output0, CC1, TimeOActive EE= Line02 = A3 2|F0{A

s2g =& ASUCLH Exposure Start E2|A D E FHH 20| S&0tH FtHats =& HES
Al ZFEHL T

8.3.1 Trigger Mode

Exposure Start E2|AHet ##E It S29 mtetd|H& Trigger Mode If2t0|E LTt Trigger

Mode If2t0|H= Off £ On2E AEY &= USLICH

Trigger Mode = Off

Trigger Mode ILf2f0/EHE Off2 MYstH ZQPt BE Exposure Start E2|7 AMSE FtHzt
LHEOAM MM R0 AFEX= ZHH2FY Exposure Start E2|H S E 53 ZQ7t

RS LI
Trigger ModeS Off2 A%t = Acquisition Start HHS AASIH FH 2= X522 Exposure
Start E2|A =S dEeLCt FtH2ks Acquisition Stop FHEE AT WX A &8HM

Exposure Start E2|AH AMZE MASrL|CE

@ Free-Run
Trigger Mode Lt2HOIEHE Off2 ATstHE 7Ztozt LHEAM EHest ZE EZ|A MzE
MABILICE Ot ZO| 7th2tE MYSHH ALEAL Hast E2[HE FYUSHK| AUOt: AHZBHAM
=9

=
FAS =ASTILICE 0|23t AL HHE “free run"0|2t0 BfLICE,

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

olgf 298E =+ UgLCh

o X o2t 20AM SE Jtstt

r
bt
i
o
3
D
o
=
D
H
inl
ikl
rlo
E\l
|0
Hu
nx
oz
Ot
re
Ral
>|

ot frame rate2
Exposure Start E2|7 Al

=
o oA Zio2E 2Z0A 38 7hse

ror
bt
=2
=
(@]
3
D
-
(@]
=
D
HI
n
E\l
|0
U
nx
>
=
i)

= & ‘tset

[=) [
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Trigger Mode = Offd Iff =& A2t X|0]

Trigger Mode It2tD|E{E Off2 HAESIH 2 Fo 2S00 ofet == AlZH2 Exposure Time
OretolE o 240 2lof ZEE LT XtMe &2 8.4 L& ARF AW EESMUAR.

Trigger Mode = On

Trigger Mode II2I0|EHE 0On2z HAFEsSIH ArXt= I =252 AlAstzin & mjoict
7IH[2H0] Exposure Start E2|H 25 S50i0F 2LICE. Trigger Source TH2f0[E = Exposure

Start E2[A = IS S A FgLL.

M™ 7ts5%t Trigger Source If2i0|E{= Ct23f Z&L|CH
* Software: AM8A} HAFEO|AM Trigger Software HE=S
MBE B3 + YsLn

MBI FHH2tof| Exposure Start E2|7

User Output0: AFEXF ZHEEOIM User Output Value Ii2I0IEE On £& Off2 A0
Exposure Start E2|A M2 E 35€ = USLICH

* (CC1:Cameralink RIEHO|ALl CC12 SdiA ZIH2t0 Exposure Start E2|A d=2E 53 = U
SLICH XpAleE &2 Cameralink =2 T2 AHE HYME HZSHUAIL.

° TimerOActive: A%t A Timer A $E Exposure Start E2|AH A2 3gd £+ USLICL
Counter And Timer Control #F0|A Timer Trigger Source L2t0|HE Line02 2 Mt O3
Timer Delay I2t0|HE HESHHE Lined =0 X[ AlZtE HEY £+ USLCH AtMlst 8
9.15 Timer Control&=stAA|2.

° Line0: 2F0AN M= M7 M5 (EY SEQ EE External E2|A AMzetd 2HE 7t 2te] <
2 Eo|7 ¢ CHAto| FSH Ft0f2t0| Exposure Start EZ|H ASE S 4= USLICH Kb
e 7.4 Trigger Input Circuits EZSHAIL.

Trigger Source I2}0|E{S2 At = Trigger Activation Tf2t0|E &= A& s|0F &Lt

A Ea

28 7t 25

S Trigger Activation Lt2f0|EH &= Ch3ot L|C},

Falling Edge: ™7| Az9| &t4

Rising Edge: M7| A9 4

PN
Al

0l X| (falling edge) & Exposure Start E2|AHZ

AS Of X (rising edge) & Exposure Start EE|AHZ &s
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Trigger Mode = Ong! © == A2t X|0f

Trigger Mode Lt2t0|E{S On2 2 MEStD Trigger Source It2I0[HE SoftwareZ HYsH AL

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

Trigger Mode I}2I0JHE 0On2Z MAMSID Trigger Source Lf2tOIE{S CC1 =& Line0lZ
Aot 2 ZF F&o et =& A|ZH2 Ch31F 20| Exposure Mode Lf2t0[E -0 abA

ELIL.

=

mﬁm

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

* Exposure Mode = Trigger Width: 2|5 E2|A M2 E ZESH0 =& AlZts Hog 5= ASLHCH

AN H

Trigger Mode If2t0|E{2 onS2 MASI1 Trigger Source Hi2f0IE{Z Timer0 Active® A&t
ALz Ao Cigt == A7t CH23F 20| Exposure Mode TREFO[E| Mo HafA

AR EL|C},

ERSE=

*  Exposure Mode = Timed: Exposure Time LZt2t0E0f 2[sl == A|Zt0] XIO{ & L|Ct

*  Exposure Mode = Trigger Width: Timer Trigger Activation It2t0|E{E Rising/Falling Edge2 A
got 4% Timer Duration It2t0[E{0f| Q|8 =& A|7+O| MO{& LTk Timer Trigger Activation izt
OIHE Level High/Lowz 287 420z 8 Eg|A HUzE =X =5 AltE Mog &= U
S LIt

Trigger Mode Lf20|EHE On2 2 A7E3t Trigger Source Lf2tO|EHE User Output02 =2 Adot
Z2 2 4o ofist == A[ZH2 CFS1t 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 = Trigger Width: User Output Value mtz2t0|E{E On X Off2 ©&tsto] & 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 A= (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

255 UEEUCH Zio2to 2ZEQ0 E2[A =S +4Y UE == AASHE

U
=

tolet= Exposure Start E2|A &5 7| MEHE i1 M2 Exposure Start E2|A
0] g3 = giEUCh ZHHEtM CHA| M2 Exposure Start E2|AH AZ0 gt3d =+
A =M FHH2te AFHE OS2 Exposure Start E2[7H =5 Ch7] MEfZ Z/SO0tZLCY,

P A =& A|ZH2 Exposure Time It2t0[E0f Qs 2 &l LIC}.

Software Trigger Signal Software Trigger Signal

r>
rc

pas)

N

Received Received
| I

Frame

Acquisition | |
'Exposure 'Exposu re

(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
I
m
4o
<
m
u
N
>
fot
i
>
op
ot
Q
)
0z
o
Jot
N
ot
ra

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

CC1 E8H MUZ ALES}Y|

Trigger Mode Lt2tO|HE 0On2Z AHSIA Trigger Source W2tO|HE CC1L2 H-ot R
ZtH 20 CC1 Eg2|H AlZ(exposure start) S &a20l0F G4 EES Al
Eg[A d=e ZiH2te] Exposure Start EZ2|A Az Ags LT XM LHE2

Camera Link Z2{Q d2fft] AHE HEME EXRSHHAIL.

CC1 =9l ME OX|(rising edge) == ot O X|(falling edge)E Y& 25 EZ|HE AEY
o QUELICL Trigger Activation L2t0EHOAM MES O|X| £& ot HXE E2/AHZ HAYSX]
MEHRELICEH ZHO2H7F Exposure Start E2[H =5 Of7] HEfY UY= R st EZ2|A
=
—

M7t HESHA HO|(transition)g HOFCH Faf =l

g FUet = =55 AASIEH, =8 A0 £ o= MEZ2
Meb 4= QlELICH ZHHE7E CCl M=o Hofol| olsf ZESste dR0=

AL
T
F710| s Efzt #0| Line rate’t 2- &l LICH

= Line Rat
CC1 signal period in seconds e Rate

of

uju

£01f, 1 ps(0.001X) F7|9| CC1 E2|A =2 FIHEZIE ZS3IH Line rates 1 k22 LICH.

@ Note

TriggerActivation II2HO[EE  AnyEdgeE AtEdst= 4%, 2AF EZ2|AH2| FE[H[(duty
cycle)E 50%= ARESHOF BfL|CH 1 2o AR0= EZ2 | of ZtA0| UFSIX| QLotM i
7150l |HI L2 s&d == U7 [[HE'O"—IEf J2|2 TriggerRescaler 7|52 AtEE

A20|= AnyEdge2C} RisingEdgelt FalingEdgeZ AH PE AE A O
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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},

x>

m
=

1
External signal period in seconds

= Frame Rate

Ol E =0, 50ms(0.05%) F7|9 & Ez[H =2 FtHZtE AHSSHH frame rates= 20

fps & LI CF.
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External Trigger Delay

Trigger Source It2t0|HE TimerOActiveZ2 HAESHH FHH2t0|M SHEQO E2|A M2 E =410t

Aar HH HEEl= AIE ARO[0] XA AlZts B8 5 JASL L

7. Counter And Timer Control #Z0{Al Timer Trigger Source L}2}0|EE Line0Z2 A gL
Ct.

Z. Timer Delay If2t0|HE ARSIl XA AlZtE AF LTt

Acquisition Control 3 0|Al Trigger Source Lt2t0/E{E TimerOActive2 A E g LTt

4. Acquisition Start FE& HASID FrO2te| QF E2|AH Y¥H THAH0| F0IM Al
7] A2 E 5253, Timer Delay If2t0|E0| AFsH XA AZH0] BtRE & HY 25S

I

et =S AL

N

Acquisition Start Acquisition Stop
Command Command
External
Trigger Signal ' ' Timer v
; « Delay . ;
Timer ' ' ,
Trigger Signal
Frame Acquisition N Frame Acquisition N+1 Frame Acquisitior] N+2
Exposure Exposure Exposure

—
Time

J&l 8-3 External Trigger Delay
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8.3.5

Exposure Mode

QEOM MHE E2|H MZ(CC1 Ee Externa)E B 25 EZ|HE A8Stes ZER00=

Timed % Trigger Width & 7IX| 9| =& ZEE ALY = ASUCH

Timed = B

Of

Timed Z2ES MESHE 2t FY =252 == A|Z0| Exposure Time If2f0IE{0 <[y
AU 45 OXi(rising edge) E2[HZ HFSIH QF E2[A 37t 459 i ==
AIZEHOl AR &2, St OfX[(falling edge) E2[AHZ &F5tH If E2[H =7t stded O
=F AZHO] AIRELUCE ofgf A2 d5 OfX(rising edge) E2|HZ dES Timed ==
ZES LIEFLICE

External Trigger Signal Period

I~ g
External Trigger Signal —
Exposure Exposure

(duration determined by the
Exposure Time parameter)

18l 8-4 Timed Exposure Mode

O Lw=0] T HY O AMZ2 exposure start E2|HE ZZotH oled E2|AH A

rr

FA[ELIE.

This rising edge trigger signal
) will be ignored.

N
&
N
&
N
S

External Trigger Signal

|

Exposure
(duration determined by the
Exposure Time parameter)

12 85 Trigger Overlapped with Timed Exposure Mode
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VC-5/9/18MC A|2|= AtEX} OfF<

Trigger Width =& 2C

Trigger Width =% REE MEHSIH 2t FAt S|S0 L 1712 Q8 E2|H AlS(CoaXPress
o A

— =
E= Externa)2 A Mo = JUZLCH &

E3|7 ASIt 4

O X|(falling edge) E

THE MBI A4S
Trigger Width ==
Trigger Width =&

External Trigger Signal

(=13
(=13

=

o
—

Ol Xl(rising edge) EZ|H2 MHESIH Qg
%I-

7t otdg WAl AL L o

|_|—
it
4 0
[~
rlo
>
ot

0 =ZS AXf3iD
2| ME o =S AFSD, wE

7bR] ALELCEH of2f 282 &5 OfX[(rising edge) E2[AH=Z 2F¢

r2
o
I
Im
L}
il
r=
> [of
N
Ot
03
o

HES LIERLC
A

GYOILt OHE =7 e M8 I R8-LI

External Trigger Signal Period

-

N

Exposure
(duration determined by the
External Trigger Signal Width)

J&l 8-6 Trigger Width Exposure Mode
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8.4 LE AR AW

tH2tE Chant 22 WAo=2 258 o= Exposure Time Lt2I0|HE MY & A2
K| gaHofF gLt

* Trigger ModeE Off2 4%

* Trigger Mode= On, Trigger Source= CC1 &= LineO, Exposure Mode= Timed2 473

Exposure Time Lf2i0|EHE 3|8 7ts8t HAZTEC MA Ad™SHH oF E LT Exposure Time

s
D208 = BO|AZMAE(us) BRIZ2 =2 AlZts 2JLIC FtHEte] 518 Ztset & 8

A0 == A2t Ch3ot 2ELCH
Camera Model A &2 AR AU & AIET

VC-5/9/18MC Al2|= 1 us 60,000,000 ps

AN =E AIZF2 SX7F M-t =& AZKTimed, Trigger Width)Zt Exposure Offset It2t0|E{ 9]
20| oA AP E Lo,

tt: Exposure ModeE Trigger WidthE2 83t 22 =& A7t E2|A =9 Zof Qs 2™l X|of
H 81 Fax Y ¢|EH oE ANt EE U
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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
WEe Mgy ch olggt Fd =S ApEab #ESHAM VC-5/9/18MC A2 FtHEhE
JI28o 2 L= ML readout IHECO| ESH(overlap)g S{&dt= ‘overlapped E ZEZ
S

Ol M0 Cfet =M ZtS readoutst= &0 720 E2|AH HZE S3oH M2 J&0
st == A|&gLCt. ofgf 122 Trigger Mode IF2}0|E{S On, Trigger Source Il2I0|HE
Line02 2, Exposure Mode Lf2t0/E{= Trigger Width2 AXst AE LIEFHL|CE

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 8-7 Overlapped Exposure and Readout

ZtH2te|l =&} readout IHEC| overlap = FH L& M ZAAQICH, ZtH 2| A&
BHHo| 2t overlap 87t ZAH™ELICH ‘Frame Period”E otLtol &0 Ot =& AR

ANgFH o2 ol Uit == A% XA ez Fojgd 4% Chsilt 5Lt

= O

-

®  OQverlapped: Frame Period < Exposure Time + Readout Time
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8.6 =&Y MY
VC-5/9/18MC Al2|= ZtH2t= X 22Y ME 7t &A= A

E2IHE =222 MEHZL IHE M0 Sg0r8 ofy

-

MNE MEF

7|-o|

L|Ct. Exposure start

MIMo| ZE 2HOI0f A

=
Trigger Width =& ZEE

=S AMNAHEULDH O =& e AE0t =E A|ZH0] ELtAL
A8t dR0l= exposure start E2[A Az7F =& AlZtE2 SEY WX MMl 2E
2telo M AlEELCH =E52 MMl ZE 2ieloM 2R, SA D4 HOlH readout MHE2
AMZEBILICE O readout P2 2tel HHel2 e ZE DM GO|HE readoutd Mi77HX|
A= gL o
=2E2Y MEQ| 7Y 2 e 449 gdd2 25T O, dAMol ZE HAO| SAM &S
AEStD sA0| =52 ZEoChe YLICH Ol Sof 2sot &l o YoM Y
H717 4= st dgs WA &1, 0|2 Qs 220|= X9 o2 25 Ijf dde &=
A= ZHE z[aztg = JUSLICH
7to2te Sl L& A[ZHO] A|ESHH MEStn F A[7H0] ELEH ZESH= Exposure Active
=98 M= E Mg
External |_|
Trigger Signal : : :
Line 1 : m
Line2 : |
Line 3 : : H
Line 4 : ; | :
Line 5 |
. .
| | - | | -
" : " :
" : n :
m : " :
Line N-2 : F B :
Line N-1 W
Line N : B
‘- > :
Exposure Time Readout Time
= Line Exposure
M = Line Readout

12 8-8 Global Shutter
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8.7 512 7% X4 Frame Rate

UetMoz  FHH A L Jtset X frame rate= Ch21F 22 o2 240 2|

°  ZIOEtofA ESet SYE AMEX

= 71

z

ARE=Z Ut Al A& A2 et 2EE g =0
ols ZHEE LT

° Y UMOM HOIHE readoutet Cis 7HH2te] =2 HIH=z TESt= Ak O] AlZt2 Fdol
ROI &8 atof elsf 2YEULE a2 A7[7F A2 MMM readoutdt= AlZHO] & XA
AE Lt gaol =0l = M2 Image Format Control HF0A Height 3 Width &% Ztof
ofsf ZEELCt.

®  Camera Link Tap Configuration(Tap Mode) A4
IHEE O B2 Taps AMESt=SE SFotH FiO2toA =50t 2kl

Camera Link 2| J2fiH 2 ©&st= A|ZH0] o M ZE UL oE =9, Tap Mode Lf2tO|HE 8

A

0R

o

AMEX HREC

Tap(Camera Link Full Configuration)22 A783tH, 4 Tap(Camera Link Medium Configuration) 2 2
HAEYUES W 2o} 28 O WE Xz = FtH2to|M o[ E ©&gL o

o
YOl et =5 AlZE O 20 =5 AltS AM8SHE =5 =5d + e Y +7F S04

°
02 M
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VC-5/9/18MC A|2|= AtEX} OfF<

8.7.1 &8 7%t X4 Frame Rate &715}7]

Ftoi2tel Xl 2o 3E tse

o ZOf frame rate2Ct O HE HE=2 Fo2 Fozd

ZCH frame rateOf] F¥Z O/X= Chsol Q4AE StLt Ol ZEstn 27 J7RMEX]
sfelghL o,

o NN FMES T&ESHE AZE2 frame rateS K PtoteE £2% QA QLICH ROI 7|58 AFESHO]

G HE AlZtE Y 5 JUSLICHOIZ QI8 X[ frame rate= S7HELICH
- G99 I7IE EO0|H 5F Jtset XU frame rateE Tt = USLICH s 2 Image ROIS|
Height & width 843 gt &QLICH
* N2 Tap2 AEBt= Device Tap GeometryE At&%t= 42 O 2 Tap2 AFEdt= Device Tap

Geometry2 BIZGBLICE 0] 42 YUtXO=2 AT frame rate= S7HLICH
o TAMHO LE AMZICZ A0} S{MEol FMS SSIEE FtOetE MTMCOIH E AZES frame
rateE HMPHSHX| AELICH SHX|TH 71 =F AIZES A8StE ZBR0E =& AIZH0] A frame rate
£ HMte = ASLULCH 2 E AZES ARBStE 42 =F A7 BA dF-stn A frame rate?t
SOMSHER| SQIELICt O] 2 B = A= Qg g2 S AEstrAL A= =2|IHE
oM O e YWE 2otEd 5= AEE MFoF & = USL|Ct
Note:
@ e 71 & AMZE AESHH 58 7HsT A frame rateS AES| XMtStA ELCh
g 20, =& Al7t2 122 HYsIH I of ¥2 2S5t O A 122 28517
20 ZtH2t= X|CH 180f oF Mol YT 25 = ASLCt
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VC-5/9/18MC Al2|= AEX} Of 7

X
9%t. Camera Features
9.1 Region of Interest
Image ROI(Region of Interest) 7|s& &0 At&XAts FHQ FH Y & Q=R s
CIOHE =Zatot =4 Fd9=2 X8 = JUSULCH A8XesE O oM L8 I9tts
2ez o Ijf O 992 ROIZ X|FEe=MN X Fd9=2 252 Mot st BEHO IS
HO WE £22 S £+ JASLCEH O, width H Height Lf2t0HE A H-sH 5&
7tset At frame rateZt Z7FgfLICE ROI= Of2f 21} 20| MA Y(array)el &IZ ALt
=S HELE T=xSY AEEUH
Offset X Width
D 1 79
o000 0OO0O0NDOO0OO0DO00000OO0O0OD0DO0O0Oo0O0O0OoO0OoOoOoOO0DOoOO0O0OoOo0OoooOon
100000000000 00000000 000000000 OoOoOIOoo0o0Ooo0Ooo0oOon
20000 0000000000000 0O0O00O00O0O0O0O0O0OO0DOoO0O0oOoo0oO0ooaO
> 000 0O0OO0OO0O0OOo0oO00O00O0000O0O00000O0O0OO0oO|jOooooOoooOoooOon
"q__; iA0 0000000 O0OO0DOoO00O000O00O0 00O Oo0O0oOoOoO0OoO0oOODOoDoOooooOooag
g 500 00000000000 00000OO0O0O00O00O0O0OoO0OO0OO0OODOOo0OoO0o0OoOooan
@) (0000000000000 000OO0O0ODO0OO0OO0OO0O0OOCOOoOO0OOoOoOOO0DOoO0o0OoOooOoooang
D000 000000|I00000000000000O00O0O0OOpoOooOoOoooooon
0000000000000 00O0O0O0cD0OO0O0OD0OO0OOO0OOOO0OOO0OOO0O0OOoOO0OoOan
o000 oooooOooooo0ooooo0oooooooojoooooooooon
NoOoOoOOoOOoOO0OO0O0O0OO0O|00O0 0000000000000 O0O0OO0DOoOOo0OoO0O0O0oOooOoOoan
MOOOO0OO0O0O00000|0O0Oee e e 000000 R00000000OO0OOO0O0
200000000000 Os 0000000 00000000 000000000
E BO0000000000Oe 00000000 000000000 O0O0O0OOOQ
[e)) 000000000000 R R O00RO0OOROOOROOO0O0O0OOOOOOO
O BO00000O00O0OO00OOe O 0000000000000 O0O0OOOOOOO
I 6000000000000 000000 OROOOROOOO0OO0OO0OOOOOOO
7000000000000 0000 O 000RRROO0O0O0OOCOOOOO
sOoOoOOOoOOOOOO|jOo0oo0oo0oOoooOo0dooooo0o0o0o0oOOooooooooao
19E|E|EIDDDE|E|E|E|DD\DDDDDDDDDDDDDDDDDDDDDDDDDDDD
0 000000000jlo0 O000000O0000000O0O0OO0O|jOoooooooOooon
v00000OoooooOo;do OO0 0000000000000 O0O|j00Oo0OoOo0ooOooOoon
2000000 0000000 0000000000000 D0O0O0OO0O|I0O0O00OoO0OooOooOoan
sBO0O0O0O0O0O0O0O0O00joo 0000000000000 O0O0O0OO0O|jOoOooOoooOooog
2000000000000 O000O0O0O0O00OO0O0ODO0O0ODO00O0OOOO0O0O0O0O0OOO0OO0ag
0000000000000 0O0O0O0O0O00O0OO0O0OODOOOIDOO0OO0OOocOooOooOooOoan
000000000000 O\ 00000000000 O0ODoDO0OoOoooooOooOooOooOon
oOoOooooOooooOojooao O0O000O0O0O00O00O0O0O0O0OO0O|joooooooOooon
28000000000 CHe-H- Oooooooo o oa-g-S-a-alinopooooon
The camera will only readout and transmit
the pixel data in this area
18 9-1 Region of Interest
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ROI &dar gl XML mp2fojHe= th3ar 25U ok ofgfel i =Y HE= 8 bits

7|Z=02 ot Zt0|a1, Pixel Format2 10 bitZ2 MAHESHH Xof =2 £ 2F 20% AL L

XML Parameters Value Description

ImageFormatControl ~ SensorWidthe - MMl 8 =
SensorHeighte - MAMol 77 =0
WidthMax@ - Sixy **I*OHH =9 Jtse 2 =
HeightMax@ - oix dgoIM £ Jtsot AOf =0|
Widthe - Image ROIS| = &FH
Heighto - Image ROIS| =0| 4
OffsetX ¢ - Image ROI2 - IQ| =& Offset 47
OffsetY ¢ - Image ROI?F &IF S| =2 Offset 4d

t: 0] HO| BE& mb2l0|El= pixel FHY

a: ArBAL Hde £ gle U

b: ROIC| EL7|E AE5= AFEX} Ol

c: ROIC| AF RIXZ HESt= AFEXF Ui

H 9-1 XML Parameters related to ROI

AF2XH= Image Format Control 832 Width@t Height Tf2i0|EE AE3I0 ROI 7|5 =
T AGLICEH d2|3 Offset XoF Offset Y TEf0[HE 250 ROIC| #HE fIKE BEY =+
(@]

Olf, width + Offset X &f2 Width Max ¢f2CF ZOFOF 3t11, Height + Offset Y {2 Height Max
ZrECH Zfotof 2hL|CH ZtH2te| Widthet HeightE 7|2Xo 2 Xz MEEY ooz

AFAH= ROI 47|12 BN MESH S Offset gt MHBHOF SLICY,

i)

LICt

®  VC-5/9/18MC Al2|= 7tHf2te] &% Width Lt2t0|H= 82| His= 2d8lof ot1, Height Ti2t0|E

= 29| B2 ZFH0F FLCf.

VC-5/9/18MC Al2|= 7Ziof2toAf 2 7tset &2 ROI Width 8 Height= LSt 25 LIL.
Camera Model Minimum Width Settings Minimum Height Settings
VC-5/9/18MC Al2|= 16 2

H 9-2 Minimum ROI Width and Height Settings
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VC-5/9/18MC A|2|= AtEX} OfF<

VC-5/9/18MC Al2|= ZtH2tof|A Horizontal % Vertical ROIS| B30 2 AOf =@ £
Ct2ar gL o of2fel =0 =2 £E= 8bitE 7T o 4Lt
ROI Size (H X V) 2 Tap 4 Tap 8 Tap 10 Tap
2600 x 1000 63.6 fps 125.6 fps 244.9 fps 257.8 fps
2600 x 2000 32.1 fps 63.4 fps 123.7 fps 130.2 fps
16 x 2160 120.6 fps 120.6 fps 120.6 fps 120.6 fps
1600 x 2160 47.7 fps 95.5 fps 120.6 fps 120.6 fps
2600 x 2160 29.7 fps 58.7 fps 114.6 fps 120.6 fps
H 9-3 ROI 27|0 mME #of =Y £H=(VC-5MC-M/C120l)
ROI Size (H X V) 2 Tap 4 Tap 8 Tap 10 Tap
4200 x 1000 39.4 fps 78.2 fps 153.9 fps 193.9 fps
4200 x 2000 19.9 fps 39.4 fps 77.7 fps 97.9 fps
16 x 2160 100.8 fps 100.8 fps 100.8 fps 100.8 fps
1600 x 2160 47.7 fps 94.5 fps 100.8 fps 100.8 fps
3200 x 2160 24.1 fps 47.7 fps 94.5 fps 100.8 fps
4200 x 2160 18.4 fps 36.5 fps 72.0 fps 90.7 fps
# 9-4 ROI A7|0f TE ZOf Z2f|g KE(VC-IMC-M/C90I)
RQOI Size (H X V) 2 Tap 4 Tap 8 Tap 10 Tap
4504 x 1000 36.5 fps 72.5 fps 143.0 fps 180.1 fps
4504 x 2000 18.5 fps 36.7 fps 72.5 fps 91.3 fps
4504 x 3000 12.4 fps 24.6 fps 48.5 fps 61.1 fps
4504 x 4000 9.3 fps 18.5 fps 36.5 fps 45.9 fps
16 x 4096 50.5 fps 50.5 fps 50.5 fps 50.5 fps
1600 x 4096 25.2 fps 50.5 fps 50.5 fps 50.5 fps
3200 x 4096 12.7 fps 25.2 fps 50.5 fps 44.9 fps
4504 x 4096 9.1 fps 18.0 fps 35.6 fps 44.9 fps

E 9-5 ROI 270 E o = £ (VC-18MC-M/C45l)

Caution!

ROI REE AtE ZER
LICt XpAlSH

AN

A Ol A

n

=]

oy 2ol Aol et M8 7tset R
g ey Mg 2BME =5t

A

o
HAI2

HH x V)O| =2}

pN|
=
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9.2

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

S

glo

Multi-ROI
VC-5/9/18MC A|2|= ZIH2I0|A HE3dt= Multi-ROI 7|52 S ©A MM FHoM =l
16712 ROIE X|dg = JUSLICH Multi-ROIE dAHsHH Fa2 =5 If X[got EHo| gd
HEOE AMOAM  readout@LICE O3 CHS, X|det FHO|A readoutdt HEE X2t
StLte| & o 2 ZthetoAM MSEL
Multi-ROI &80} 23 = XML of2to|H &= Chsat 25 L Cf,
XML Parameters Value Bescription
MultiRoiControl  MultiRoiSelector  Region0 - AFEY ROI MEY
Region15
MultiRoiMode On/Off MENSE ROI A /Sl A|
MultiRoiWidth 16 - 4504 MEHSE ROIC| MY =
MultiRoiHeight 2 - 4096 MEISE ROIC| HH =0
MultiRoiOffsetX 0 - 4504 MENSH ROIE ATt =& Offset
MultiRoiOffsetY 0 - 4096 MEHSE ROIQF |- 1te| =% Offset
MultiRoiValide - MultiROlI 23 3t f&d dAt
MultiRoiStatus Active/lnactive  MultiROI 7|5 &Ei EA|

t: O] ®o| 2 & Wat0|EH= pixel T
a: Multi-ROI A7 20| f=< If TrueE Ptets

H 9-6 XML parameters related to Multi-ROI

024 ROIE ™Y M MultiRoiWidth
MYSt= 20| EELICH. O3 CHg,

1571K]

Itefo B =
Z+7t0
1 71—

A0 16709 ROIZ MASH 2~ 9

OZ‘_

FL
FL

nx nx o onx
0x
ot

~
o

ot

|Ct.
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°| rOIZE ¥

s 28 =+ gLt

F7{Lt HAAMXIF MEREIL|C,

BEE ROIY SEoH MEXEZ 7hY EHA

HX MultiRoiSelector Il2}0|EZ

St= hE dFeLCh ROI Hz 02H
AHE5H0]
g ROIC| Bz E MEHSED MultiRoiMode Lf2tO|HE AFESHO] s ROIC| On/Off MEHE
ICt. 32| i ROIS| MultiRoiOffsetX, MultiRoiOffsetY S MultiRoiHeight Lt2t0|HE



VIEWOrkKs VC-5/9/18MC A|2|= ArEA} Of &

Cts 220 M= M 712l ROIE 8¢t 0lE 20 F UL

O 3% 7itat= Lt Z2 37|19 Sd= &4 Hct

-

*  MultiRoiwWidth x ROI Height & (Region0 Height + Region1 Height + Region2 Height)

Region2 Offset X MultiROI Width
Region1 Offset X MultiROI Width
Region0 . .
Offset X| MultiROI Width
D 608 1888 | 1984 3264 4544 5120
> -— oOD00000000000000000000000O0O0 00000000 O0IOOoOooOon
- -g_, 0000000000000 000000000O00O0O00000000O0O0OO0O0O00n
@D — 0000000000000 00O0000 0000000000000 O0OO0OooOO0O0n
“q‘g % ooooOooOdD DD 000000000000 0O00 000000000 ooOooOon
(o) o lRegionO OO0000000000O 000000000 O0pmoOooOoon
- - ooooOooq 0000000000000 0000O00O0O0O0j0oooOoon
- o OoooOooO0f00C0O0O000000000O00O0O000000o0o0o0O0oooon
9 s'; OO0000O00000000O00O 000000000000 0000000000 Oo0oo0on
[=2) () Ooo0oOpoo0oO00O000O0O0O00o0o0o0ooo0o0oOj0Dooo0o0oooooOooooon
&" oc 1200 000000000000 0000O0 00000 0O0O0O000O00O0O0O00O00O0O000O00
> O0000000000000000000000000000000000000000
'.5 0000000000000 0O00O00O0000O0O0OODODOOO0OOOOOOjoooOooOoon
(7] O00000O000000000 000000000000 0000000000 Oo0ooOon
&= 000000000000 O0000000000000O0000O0O0O0O0OO0OO0oOO0O0n
o 0000000000000 00000000000O0O00DO00O0O00O0O0O0OooOO0n
N - 0000000000000 00 000000000000 0000000000 Oo00oo0on
g -g’ 000000000000 0000000 0000000000000 O0OOOoOoO0O0n
a d_) 0000000000000 0000000000O0O0 000000000 ooOoon
ety - OO0000O0oOO00O00OcO0Oo00ooCO0DO0N00000000000000o0O00n
2’4 - OO000O0opooOOo0O00O0oO0oOoOnooo DDE\DDDDDDDDDDDDDD
] OoooOooOoOoOooooooOojojoon lO0O000000o0ooOopoooon
(] OOoo0O0O0ooo0ooo0ooOoood 0000 0O0oooooo0oooOooooon
67 0000000000000 00| 000000000000 0000000000 Oo0oOooOon
() 0000000000000 000000 0000000000000 0OoOOooOOo0n
o OO00000O0000000O00 000000000000 0000000000 Oo0ooOon
Ooo0o0OpoOoOo0o0oO0o0O0OoO0oo0oooo0o0oOoj0Doooo0oooooOooooon
0000000000000 0| 000000000000 000000000 OooOooOon
000000000000 O000000000000O0O0000O0000O0O0OO0o0O00n
0000000000000 000000000000000000000o00jgooon
OO0000000000000000000000000O0 0000000000000 0n
-— 0000000 0000000000000 0O00O0O00OO0000000O0OO0OO0DOoOO00
= gooo0OpooOo0ooO0oOo0oOoOojoooooooooOoDoo0o0o0oooooOoooon
9 O00000O000000000| 000000000000 000000000OOo0o0ooOon
:qc" O000OO0O0O0O0O00000O0O00j00O0000O0O0OoOjoog OoO0oooon
~ 0000000000000 O0 0000000 O0O0OoOjoodg H DDDDDEIEI
[ O000000000000000000000O00oOoOjoo ioOoooon
o 0000000000000 0O0000000000O0OoDOo0db0d0bonooooonn
51 0000000000000 00000000000O0O000000oo0oO0ooooOon
] 0000000000 0OCO000|0000000O00O0O0000000O00OO0OI0oOO0n
oc 500000 00000000000 00|00000000000000000000000000
s0 0000000000000 0OI00O0000O0O00O0OO0DO000O00O00OoOoOIoooon

a2l 9-2  Multi-ROI

VC-5/9/18MC Al2|= ZtH2tHA Multi-ROIZE A™Y I Cts A0 FolsioF 2L Ct.
*  MultiRoiOffsetX2t MultiRoiWidth 212 2t ZtH2t MA 9| width 4ts X=uargt = Q& LCt.

*  MultiRoiOffsetY@t MultiRoiHeight 22| B2 ZtO2t MAQ| Height 2f& Xt 4= gi&LICH

*  MultiRoiOffsetX2t MultiRoiWidth 72 82| Hi42 MXMEt 4 QU&LICt
°  MuUltiRoiOffsetY2t MultiRoiHeight zf2 29| Hi+2 AXT 4= QU&LICH

°*  MultiRoiwidth zf2 #¥sta2, 2| 1 0|A RegionO, Regionl, Region22| Z2 25 SUshL|C}
°  MultiRol M8 ZtS UserSetZ XA Cr2 AT [ CIA| E2{QAAM AFEE 5= QU&LICH
MBS i8S 9.26 User Set Control2 EX&HAA|IL,
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9.3 Binning
Binning= QIFet ZMo| giE OshHAM Stitel Zdz HEHCO=ZM 2 2 S7HA7|1
s daA7le 20 E ASLO
Binning 7| #& XML Ifet0|H = G2 25U o
XML Parameters Value Description
ImageFormat  BinningSelector Sensor X SHA| &
Control Logic BinningE 20| 2|df CIX|EZ X&
BinningHorizontalMode ~ Sum Binning Horizontal 473 722 s o
o e LM Stitel Y ez
LH e L Ct
Average  Binning Horizontal A& tatE QI&sH
o @& gt o3, Hot H4 =2 LigNM
StLtel HA Zto= e RLCh
BinningHorizontall 1x,2x,4x =8 Yooz oo dd =+
4x= B O|MEF X[
BinningVerticalMode Sum Binning Vertical 478 ZtHE QI gio
WS CoiM Sttel Zd gto=z L2 -L|Ch
Average  Binning Vertical 44d ZioHE QX Hie
oe oot o2, ot "4 =2 LA S
of WM UCE LEHLC
BinningVertical 1x,2x, 4x ==& dgtoz Hg dd =+

Ax= BLO|AMEH K|

H 9-7 XML Parameters related to Binning
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o€ =0, 2 x 2 Binningg &2d¢ &% Zto2tel sy =7t 1/42 E0{&2 ELUICt Binning
ModeE Sumlz HESH o2 7t2 A ME IA7|7F 122 HA2EXBH 7|70 44
S7t2tLICE Binning ModeE Average2 AHSHH F&2 7t2 B ME IAV|7t 128 FHAEX|TH
712 Gat g7 Ao7h giEuCh XML mb2toly I oXf = Jhset Al sldk: S
LIEFLl= Width Max % Height MaxE Binning &80 M2 Ats22 AHO|EELICH, L£5t
Width, Height, Offset X % Offset Y Lt2t0JE{ &= Binning AE0| 2t Xps522 YOIO|EEXL,

Width % Height If2t0|EHE Soff SA] 7t02te] S EE =olg &= USLICE

BE
O
L HILE
OE0OE

2 X 2 Binning

N o [

4 X 4 Binning

8 9-3 2 x 2Binning & 4 x 4 Binning

@ Note:
Zgl ZEol 342, QFs g Sot MAO| WAM|2|e S CoiAM StLtel HAd=

—l oT, L-"cC— T HA =2
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9.4 Device Tap Geometry

VC-5/9/18MC Al2|= ZIHEt= 2 Tap, 4 Tap, 8 Tap S 10 Tap Device Tap GeometryS
X|etL|Ct, Tap 7%= Camera Link Pixel Clockel AMO|E2E Z=3E|= M [O|E $E2
LIEFLHDY Ofof e} ZrH2te| Frame RateZb EHeb™LICH Frame O|O|E{= Ofeff ZL2ap Z0|

Interleaved YA 2 = E LICE,

A|B|A]|B g

e Pixel Clock Speed

2 Tap - Camera Link Base

A B (o} D A B C D -
: Pixel Clock Speed

4 Tap - Camera Link/Medium

A|B|]C|D|E]J]F|G|H]A]|B [
i Pixel Clock Speed

8 Tap - Camera Link Full

AlB|C|D|E]|]F]G]|H | J | A| B |
: Pixel Clock Speed

10 Tap - 10 Tap

8 9-4 Device Tap Geometry

Device Tap Geometry 2t XML mt2t0|E= Chsat Z& L Ch

XML Parameters Value Description

TransportLayer  DeviceTap Geometry_1X2_1Y Device Tap GeometryE 2 Tapl = &AH

Control Geometry Geometry_1X4_1Y Device Tap GeometryS 4 Tapl 2 AH
Geometry_1X8_1Y Device Tap GeometryE 8 Topl 2 MH
Geometry_1X10_1Y Device Tap GeometryE 10 Tapl 2 AN

H 9-8 XML Parameters related to Device Tap Geometry
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9.5

Pixel Format

VC-5/9/18MC Al2|= Zitbf2te WREXHe=z= F4 OOo[EZ 12 bit HHl= M2[Z LT Pixel
Format Lft2t0E{S At250] A O0|EQ| pixel format(8 bitLt 10 bit, == 12 bit)S 2™ Y
= AEULCH O &0 ZH2toAM 10bitE AFESt=E AHESHH, A2 HO|HOM 52| 2 bite

B2 &L

MSB LSB

Original Data |D11|D10| D9 |D8| D7 | D6 | D5]| 04| D3 | D2|D1]00

IR S SR T S N S SR S RN R
12 bit Output [011|010| D9 | D8 | 07 | D6 | D5 | D4 [ D3 | D2 | D1 | DO

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

R S A R R T R
8 bit Output | 07 | 06 | 05 | 04 | D3 | D2 | D1 | DO

2l 9-5 VC-5/9/18MC A|2|= Pixel Format

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

XML Parameter Description

ImageFormatControl  PixelFormat  X|@ 7+t pixel format &8

H 9-9 XML Parameter related to Pixel Format

Zef 8 2 dM7F X[R5H= Pixel Format2 G2 €& L0

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 9-10 Pixel Format Values
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9.6 Data ROl (A3 7142}
Za| ZtH 2o A MBSH= Balance White Auto 7|52 H0|El ROI(Region of Interest)Q| I
HIO|HE AtESHY Lt2tolH ¢r2 ZETLICH HIojH ROI 482 et XML Lf2t0|H= Chsof
“E LT
XML Parameters Value Description
DataRoiControl  RoiSelector  WhiteBalanceAuto Balance White Autod| At Data ROl A EY
Zy Ztoetet XA
RoiOffsetX - ROI AJZF X|HQ| X ZtH
RoiOffsety - ROI Al X|™Q| ¥ &t
RoiWidth - ROI =
RoiHeight - ROI =0|
H 9-11 XML Parameters related to Data ROI
O|0fX[(Image) ROI A LHIO|H ROIZE &Al0 At&St= ZES0l= AE2 O/O|E ROILF O[O]X|
I osS o o
ROIC| SHE= FYo| T HOIHE F=ELCH 5 Y92 o2 O 20| A™-E L
AWB Offset X AWB Width
1 |
. | |
Offset X Width I i
1 1
1 1
b 16 l144 1208
sjbooooodoooooooCooOoooOCoOcooOjooooo0DooooO0oOn
> 100000000000000000000000000j00000000000000
> | B 2:00000000000000000000000000|00000000000000
T | 2 0000000000000 00000O0O00O00000000O000000000
2 8 FraR=RaR=Ral=|=R=R=R=R=R=R=R=R=R=R=R=R=R=R="=R=R=R=]=| =R=R=R=R=N=R=R=R=R=R=R=R=R=!
) 5000000000000 00000O000OO00000000OO000000nn
s el EEEEEEEEEEEEEEEEEEEE FEEEEE =
= o000 Oio0O000C0O00O00DOO0DOOOo0o0jD0000o00oo00oon
= S0000O000OO00nDDDnDDDooDonnoEesaa00s608008808 “nage[QO|
= Y000000EEE00000000000000000000000000000000
i o] n00oooopoooodoooooooodoooonooooodoooooooooo
) MOOCOOOD[OO0O00O00O000D 00000 OEESEEc o000 00n00n
~ | T 2000000000000 OOCOOOOOOROOOEOOOONOCOocO0OOODOoo
= 0000000000000 O0O0OO0OOOOO/QooooooEa8a8a8a8a8888— /\\ﬂ/EB F{()l
3 JOOOOOOj@oOooooOooOOOoOooOoooOooooOcooC0ooOCOnd
- sO000000j0oo0ooooooooooofAooooooooOoocoooooog
s [ei==gs) =] Dooooooooooooog
= 7oooo o DDDDDDDDDDDDDDE
= 10000 O pOoooOoOoOooOoOoCoOoOn
90000 = SReN=R=N=i=k=i=R=R=R=A=R=R=R:
N 2000000 = SRSRSN=RSi=R=R=R=R=R=R=R=R=]=
200 00 Efaf=]=k=R=k=R=R=R=R=R=R=R=|
»0000 =i=i=i=R=R=k==R=R=R=R=R=1=|
280000 =R=R=R=R=R=R=R=R=R=R=R=R=R=|
240000 eR=R=R=R=R=R=R=R=R=R=R=R=R=|
2500 0O =R=R=k=R=R=R=R=R=R=R=R=R=R=|
260000 eR=R=N=R=R=R=R=R=R=R=R=R=R=|
70000 elsi=i=k=R=l=R=R=R=R=R=R= k=]
8000000 ooOopnoooooon

a8 96 781

HlOlEf ROI
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9.7 White Balance (2] ?14|2})
Zdef ZiH2toM= FHH2toA H&et dyel de WAAE xEY 5 U= white balance
7ls€ AHEE = USFLICEH VC-5/9/18MC Al2|= ZIH2tOA AHE =l white balance 7|62 Red,
Green S Blue?| ZE(intensity)E 7fEMoz= xFY = JAELICL Balance Ratio If2tO|HE
ArgSHo] 2t Mol =S HAEY £ USUICH Balance Ratio af2 1.05EH 4.07tX &%
7ts2LICE Balance Ratio Lt2tO[EE 1.022 HH-st 42 sy MAYO| ZE= white balance
HALIZCZEE Fgs 9HX| AUELICH Balance Ratio It2t0|EE 1.02CH 2 gtz MYsIH
oIy MAMO| LT+ Balance Ratio #r0 H[ZHBHAM JZttLCt. O£ =0{, Balance Ratio

OE0IHE 1.52 480 3id My == 50% S/ LI

White Balance &1 XML Lt2t0|EH+= CrSot 25U T

XML Parameters Value Bescription
AnalogControl  BalanceRatioSelector  Red Red H0f Balance Ratio a2t H&
Green Green EH0|| Balance Ratio &t H&
Blue Blue HA 0| Balance Ratio 2t M&
BalanceRatio x1.0~ x40 AdEi5t Mpol 2 E MF

H 9-12 XML Parameters related to White Balance

9.7.1 Balance White Auto

A 70 2t0| M= Balance White Auto 7|58 AF&E = USLICH GreyWorld Y20 et
A2 FiotolM 258t 4Ol White Balance® ZHETLICH Balance White Auto 7|2

TS| HOf| Data ROI 9= HY8H0F gfLICE Data ROIE &FSHA| 2™ Balance White
Auto 7|5& Image ROI Lo HE HIO|HE Ar83IH White BalanceE ZHEELICE. Balance
White Auto Lt2tO|HE Once2 HHESIH Greeng 7|E22 Red U Bluell Balance RatioS

ACiAQl gto2 ZHSI0 White BalanceS S&LICEH

Balance White Auto &8 XML Ii2{0|H &= Ch23F 25U Ct.

XML Parameter Value Description
AnalogControl  BalanceWhite  Off Balance White Auto 7|& Off
Auto Once White Balance =7 12| =¥ 2 Off

H 9-13 XML Parameter related to Balance White Auto
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9.8

Gain % Black Level

Gain H2t0[E] g0 S7tolE Foo| 2 HA s S7MAIZ 5 UASLILE O|= 25 HAoA
SEOts 2L =2 Grey 2 7HHEM0AM ==Y & A UL

7. Gain Selector Lt2t0/HE ARESIY RSH= Gain Control(Digital Al)S MEHRFL|CE

Z. Gain H2f0IEHE RSts ¢z AFeLH

Black Level Tf2f0E{E Z=H5I0] FtH2toilA ==t = gof 28 UUS offsets F7He

& &t

7. Black Level Selector If2I0|E{Z At
Z. Black Level It2t0|HE Rot=
M A o ERI7F ek L ct

8510] Yst= Black Level Control(Digital All)S MEiEHL|CEH,
o LICt Pixel Format Lt2t0[Ef &3 gtof et

Hu
nx
oA
oot

Gain % Black Level 47X & xML IO2{0|H= Ch21F 25U Ct

XML Parameters Value Bescription
Analog GainSelector Digital All 2= CXE MEY Gain gt HE
Control Gain 1.0x ~ 32.0x CIXIE Gain 3t 47X
BlackLevelSelector  Digital Al DE OXg Mo Black Level 3f HE
BlackLevel 8 bit: 0 ~ 15.93 Black Level gt 23
10 bit: 0 ~ 63.75
12 bit: 0 ~ 255.00

H 9-14 XML Parameters related to Gain and Black Level
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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
EZRSIAA L,
9.9.1 HY Y

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

L3 | 2| 1 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

o|X Defect Pixel Current Pixele| &7 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
E 9-15 Defect Pixel 27 Zt A4t
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9.10 Dark Signal Non-uniformity Correction

Ol2Xoz 25| OfF2 oM CIXE 7tHEtz ds =SotH F¢o 2= HE 42
72| ‘O(zero)O|AL} & ZOFOF SFLIC. SHA|ZH A Lo 2f HHA2 glof g&8dts =7t

; 2] =
£ & 7 Mz 22 oF2 =2HE0M s =ASSHH FtHetoM =8E = 2 98
2 CHE £ UFLICH o|3fst XH0]E DSNU(Dark Signal Non-Uniformity)2td ot1, VC-

5/9/18MC Al2|= Fthj2t= O|2{et DSNUE 28 & Ue 7IsS Mg ch

DSNU #t& XML Ieto|H & Lot 5L
XML Parameters Value Description
DSNU  DSNUDataSelector  Default DSNU HIOIHE =32 H32d oz JI92
Default2 MM BtL|CH,

Spacel-3 DSNU HIOIEIE MES7L 222 gy =2
Yoi2 AIBR MY YooR MFBLIL

DSNUDataGenerate - Six Ztoiel A7 ZHoll CHol DSNU CIOH ‘AN
DSNUDataSave - M5t DSNU HIO|HE H|2|2d =220 NEgiL|ct

DSNUDataGenerate2 &3t HO|HE 22N 022
of M&EZ7] Mo ZtHzte] MAS ZCH A = i
CIOIHE AtEstz™ B[N H22(0f XZEsHoF
SfL|LCt,

DSNUDatalLoad - HIZ[2d OZ2of M&E0] = DSNU HIOIHE ¥
2N HZ22|2 2HFLICH

H 9-16 XML Parameters related to DSNU
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9.10.1 AI8X} DSNU H7% ZF Mg 9! HF&
AFERZE AN AFE 2HE0| S DSNU B 42 MMStD MASH2HH, ofeff HAE S L L
@ Note:
e XX3st=l DSNU CIOIHE Mdsta{®, Ztoztel S A = Zioz2te| 523 227t
Pt st=l O|= 0 DSNU HIO|HE égéf“*lg
* DSNU HIO|HE 4d38t7] MO FFC 7|s2 Off2 HHSIHMAIL.
* DSNU EFZ MW7 ™o CH=2F Z0] 9?”“&% 785H P gtLICt,
—  OffsetX, OffsetY: 0
—  Width, Height: X|C{Z}
7. Zto2l d=E @AL} di=o| RIS B, UM S £2 2T OfFR SHFEoA 4
2 2SS E 2L,
2. 7IM2}E Free-Run ZEZ MTSI0 Ya == A|ZRFStL|LCY,
3. DSNU Data Generate HE2 HAst0] Xy 72t A8 Lol 2 DSNU C|O|HE Mdgt
L|C}
4., gt DSNU EH 4f2 =2 date|n, Ztoete] 2|2y o220 M&E L Ct
5 Aot DSNU 28 242 ZHH2te] Flash(HI 22 A) H22|0 MEsSt2{H DSNU Data
Selector Lf2tO|HE AESHH MEE Y2 X|Het CHS DSNU Data Save HHS M3t
LICH O] B2 offT 2|0 NE= DSNU #r2 FOIMAA &L Ch
ddot DSNU 2 ¢S FAISHR Flash D22[0f A= 7IE gtS =2{22{% DSNU Data
Selector Lf2t0|HE A3 =212 DSNU HIO|E{7F H&E FHS X|Het CH2 DSNU
Data Load &S AalgrL|Ct,
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9.1

Photo Response Non-uniformity Correction

Ol2Xo= &2 oM 2tel A b2tz F 5 B2 tds Sz 2SotE Jy9

BE T4 22 Aol zOf grey atO[ALE 2& ZO0FOF grLct. ShX|2h Al 0 HEL A
ds Xo|, #= % xHo| Hgt o= Qlgf ZHHtoNM =HE= 4 =HY 42 OE =+
R[S LICE 0|43t XHO]E PRNU(Photo Response Non-uniformity)2tid sk, VC-5/9/18MC Al2|=

L’ =
7tHi2t= O[2{gt PRNUE 28" = U= 7IsS MSEUCh

PRNU #t&d XML Ifet0|E = Chglb Z5 Lo

XML Parameters Value Bescription

PRNU  PRNUNUDataSelector Default PRNU LIOIHE =22 H[2#Hd njz2 g9
Default2 MA-grL|C},
Spacel -3  PRNU HIO|HE XNESH/HL 222 H2Hd oz
A2 AMEX 4E G =2 HHeL|CH

PRNUDataGenerate - SN ZtO2t A7 ZHofl CHoH PRNU H|OJEf A
PRNUDataSave - MMt PRNU HIO|HE HI2|Hd =220 MEEL

C}. PRNUDataGenerateZ A3t OO|H= 3(gHYd
M2 MEZZ| 2o FtHete] MYS ZCH A
= i CIOIHE Ar8cta{d H|RLM o220 X
Zrs{oF BfL|Ct,

PRNUDatalLoad - H2lgd HE2(0 MY A= PRNU HIOHEZ
Slgy HZe2 2SI

H 9-17 XML Parameters related to PRNU
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9.11.1 AM2X}I PRNU B3 ZF MM 9 X%t

o
ALEXZE AH AE 2HE0 S PRNU BEF e ddotl MYoted B, ot EXE IS

@ Note:
X|MotEl PRNU HIO|HE d5te™
-I Al

AH
o
° DSNU EE ¢f2 HA Mdot CHS PRNU B 42 dHSHMAIR.
°* PRNU HIOJHE Mdst7| M| FFC 7|2 Off2 A AIR.
° PRNU EXg Aty CHSoF 20| ZtoetE AFsioF giLict,
- OffseTX OffseT

=<
=2 o —

T HH(grey reference image)g ¥
Ol NEZXO| HLAS AIRSIAA|Q. QUHEEO

Default EY0| MZE PRNU 27 2f2 YutH
Aol 7iof2t 458 EOFLICH O] g AtE

7. AFEAR 2tE0| R= PRNU 23 gls 485128, dH ALE 231 S22 g S A8t
HAR. oot g 2dE #5017] 022 4% Default PRNU 2 gls AFEStE A0
TS LI

2. H=E ZHOA| H2 JEOM et R(: backlight)S &= A[IOF WO s&LICH &
M AL 2tEof S FtHetE 28U oM, g¢el CXE =9 2¥0] 150 -

200(Gain: 1.00 at 8 bit) AtO|2| 2f0| E|=5F dt= 20| ZS L.
3. FI02}E Free-Run EEZ MM Fa = Syl
4. PRNU Data Generate FdS A5 oIXf Zioij2t A g0 [FE PRNU HIO|HE ddgt

O =
L|ct
5. 482 PRNU 2 g2 gdelkln, ZiEte] 2y 220 M E L.
6. ‘44t PRNU 2F 2= 72| Flash(HIRIEd) HZ2[0| XHESt2{® PRNU Data

Selector T2tOIHE AE3I0] MY Y2 X[Gt ChS PRNU Data Save FES &y

=2=od
LICH. O] 3% oid M=o MEE PRNU gis HO{AA gL

MAMSE PRNU EE ZtS FAISHD Flash M 220 JAes 7= 42
Selector Lf2tO|HE AtE3H0 &2{S PRNU H|O[E7t MZE= FY
A

=2{22{H PRNU Data
t =2
Data Load &S AalgrL|Ct,

X’g2t CHS PRNU
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9.12 Flat Field Correction

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

ICc = IR / IF

Ic: BAEE FAMO Y gt

IR: 2 Fako e gt

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

o 220l MYefLcf.

7.

Flat Field Data Generate Lf2t0|HE AaligtL|Ct,

Flat Field Data Generate Lf2I0|HE Aot = of To| Fa2 2S55H =AE Flat Field

278 HOHE ddgfLcf.

Flat Field Data Selector If2t0|E S AL&ot0] Yd¢ot Flat Field 28 HO|HE Mg (K|
£ dEgyct.

Flat Field Data Save If2t0[E{E H5t0] 4Gt Flat Field HIOIHE HI2|Zd H=2(of
MEeLCh =AE Flat Field HI0|H= 240 AMEE I, 2d 9-9at &

; —Qa

0| Bilinear

InterpolationS 2 L= = MEEL|CE,

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

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

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

)

20| ESLICL

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

o o ol ¥ g5 + AXSF Acquisition Start S HAT 2 FH2tE free-
un2 2 Ao, E2A A= S FtH2to| S=ooF L.
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- Flat Field Calibration = « =« = = = = s s s s s o oo o o o o o s s e s s g
Scale Down > Memory

- Flat Fie'ding ................................................................................................................................................ a
Memory »| BilinearInterpolated Magnification M

; IF > or<——>

: IF

Y

: RO M or IM .

. <IR> IF <IC>

Lo & teee iess seas iems  seas  iess  ess  iess  sees  iess  ieas  ess  sss  ieEs  (sas  iess  ises 1688  iess iems iess eS8  iees  ie8s  ieds iess ieas eSS  sees 1688  iees  iess seas  iess  ees  iess  ieas  iess ieas iess  iess  iess

1% 9-8 Flat Field HIO|E{Q| dMH1 ME
O .
copied . . . Magnified Image
copied copied copied R Bounda ry
| l l
o :
copied %
tblock of pixels \
Y -
“biodk of pincls
O—TF1—o ° scaled down data
copied
K

Magniﬁed Image
Bounda ry

&l 9-9 Bilinear Interpolated Magnification
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Flat Field Correction &2 XML Lt2t0|H = Chs1f 25U Ch

XML Parameters
FlatFieldControl

Value
FlatFieldCorrection Off

On
FlatFieldDataSelector Spacel ~

Spacel5s

FlatFieldDataGenerate -
FlatFieldDataSave -

FlatFieldDatalLoad -

Description
QR

A
=8

Flat Field Correction 7|5
Flat Field Correction 7|&
Flat Field CIO|E{E MZ& E&=
=22 92 4L
Space0~Spacel5:AHE A AH
Flat Field C|OJE &4A

483t Flat Field 28 HlO[HE HIZHN
M=o gL ct
FlatFieldDataGenerate 2 A5t 0| 0| E
= 2Yd o220 MEEZY| mjEo Zioy

%]

crol MeE At A = Y HoIHE
CHAl AtESHAE HI2Zd H=2[0 M
iOF SfLICY.

HIR2E HZ20 Y=Y A=
Flat Field CIOJHE 22y H22(2 =2
=L

H 9-18 XML Parameters related to Flat Field Correction
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9.12.1 Flat Field Data Selector

AN MYt Hit 20| MM Flat Field 24 OO & ZtH2tC| 22N mZ2|of XZEE O
O

o
L, Of HOHE ZtH2te] HEE At A" gL ZiH2te] HEs AL A =0=

.
ddot Flat Field 2 HOIHE AESt2{E ZtH2tef HIR(Ed M0 MEsHoF gfLTh VC-

5/9/18MC Al2|= ZIH2t= Flat Field 24 HO|HE X&SHALE 23 = Us 16719
H2|2td 22 992 X2 & L|Cl Flat Field Data Selector Lf2I0|EHE ARSI dt=e JaS

Meg 4 L,

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

\\\___________________,,/’

. FlatFieldData 1" Fiat Field Data Load

Flat Field Data N
¥/

12l 9-10 Flat Field Data Selector

Flat Field Data 1 Flat Field Data Save | '

Flat Field T|OJ&{ X{%3}7

(] 'y

X 2dotE Flat Field HIOJEE ZiH2t Flash ®lZ2[e] XFE FH0 MESHHT, T
=

7. Flat Field Data Selector Li2t0/EHE AtE2310 X = HSt=l Flat Field OI0|HE MAT &

= = O
A= AGELct

Z. Flat Field Data Save L}2t0|HE HHSHH =Hd2t=l Flat Field 28 ClOIHE X|dgt FHY0
K& gtLCt
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Flat Field 2% G|O|§| £3{Q7|

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

HOH S92z =2z & AL

e:s: el

7. Flat Field Data Selector It2t0|HE AtE5H0] Zi2te| o Flat Field 28 HI0|H 2
2 =22 Flat Field 274 HO|H7F M&E F9S XFEL L.

2. Flat Field Data Load If2t0[E{E HHSH0] HEHSE Flat Field 2 HIO[HZ &4 Flat Field
B3 OO0l FYc2 =Z2{SL|ch

9.13 Digital I/0 Control

7to2te] ZHES ©/=9 HHAte ChYe RE2 A8 =+ gL

Digital I/O Control #t& XML Lf2t0|H& CHSdb &Lt

XML Parameters Value Description
DigitallOControl  LineSelector Line0 FIH2to| 6T CEHX} = 2, 3FH T A TH=E
S0 s 473
Linel Zioete] 6E EHX} F 4 T HH ZES
ol CHsf 48
LineMode Input Line0S MEHSIH, QUHOZ HEf HA|
Output Linela MEHSIH, Z20=2 ME]| HA|
Linelnverter FALSE Line 8 4= X AS
TRUE Line 28 M=% HHH
LineSource Off Line =3 ofix
ExposureActive X & A|ZHS HAZ =9
FrameActive ot I 2l readout 7tE EAZE EE
UserOutputO UserOutputValue 878 2t0 2
HA =9
TimerOActive AFEXF B Timer 28 MZE AR
=4
UserOutputValue  FALSE BitS Lowz= M
TRUE BitE HighzZ &3
DebounceTime 0~ 1,000,000 O0|AE2MZHE tHR|E Debounce Al7h

MH (Default: 0.5 ps)

H 9-19 XML Parameters related to Digital I/O Control
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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
38l 9-11  User Output
7t 2t= Exposure Active &5 A2 E HMISELICE Exposure Active A== Chtg 81 20|
L= AZHO] AJEEH MESHD LEF A0l B=LT StASLICE 0] AMzE ZfAlQ
ECAZ ABY & U, EF| ZtH2t E£= Y 40| 20| 2HEo|A 01 FESLICE
LetN o2 Fih2ts =& Y Tdsts S SHO0|H ot ELICH Exposure Active dZE
2HESHY ==0| AN MHE[=X], ZHH 27 AX SEO0|H OF E[=X| =l 4= UGSL|CH

Exposure
Frame N+1

Exposure Active | | | |

Signal

18 9-12 Exposure Active Signal
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9.14 Debounce

<
0
Ul
~—
O
~—
~
0
=
3)
>
il
[
N
=
n
10
O
(D

O
O

(o

-]

(@]

(@]

N
or
mjo
>
olo
of
e
10
ot
rot

Low 7Al AlZtE Adg &+ AL

Debounce Timeg AHESIH Chg g} 20| 48 UEL &2 High X Low dzs Fa
Moz TESHo] BA[E LT
Arrived Input Signals
| I I
Debounce __ ___| NN __

Debounce Time |

Applied Valid Signals
Delay Delay

12 9-13 Debounce

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

XML Parameter Value

DigitallOControl Debounce 0-1,000,000 us
Time

Description
EENE=
(Default: 0.5 ps)

=

2|2 Debounce A7t AH

H 9-20 XML Parameter related to Debounce Time
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9.15 Timer Control

Line SourceES TimerOActiveZ2 HESHH ZtH2t= Timergs ALESHH =8 Mz E HEH =+
Hil £ )

i
UGLICE VC-5/9/18MC Al2|= Zt02t= Frame Active, Exposure Active O

EZ2|H AMSE Timero| &4 AS2 AT = AUSLICE

Timer #t& XML Lt2t0|H = Crg1dr 25 L

XML Parameters Value

CounterAnd TimerDuration 1 ~ 60,000,000 pus
TimerControl

TimerDelay 0 ~ 60,000,000 pus
TimerReset -
TimerTriggerSource Off
ExposureActive
FrameActive
CCl1
LineO

TimerTriggerActivation RisingEdge

FalingEdge

AnyEdge

LevelHigh

LevelLow

Description

Timer Trigger ActivationS
Rising/Falling Edge2 MAXst 42
Timer 28 %9 F7[E X|H

Timer 28 A& &517| 0|
Mg XA AlZE X|F

Timerg ZX7|2k5t0 CHA| A|Ef

Timer £ A= S|

SIXl & AUS Timer 23 Az9
sn M2 AR

ot =2 9| readout T+7HS Timer
Y Mol aA LMD E ALE

CCl AMZE Timer &8 AMZ9| A
MB 2 AR

QI E2[A M=E Timer 28 Mz9|
AA MSE AR

MEHGH E2|A MmOl ¥
Timer 23 2 EZHER HE
INES!

MEist Eg2[A MzZo| o
Timer =3 Az EZHZ A=
INES)

MEiGH E2[A Mzl 45 8 5t of
XE Timer Y M3 EZ|HZE &HE3}
L2 IPNES

MEHSE ER|AH MBI High 72+ o

MEfst E2|H MSIt Low 7MY O
Timer =5 U7t RESIES X[

H 9-21 XML Parameters related to Timer Control
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O£ =0, Timer Trigger SourceE Exposure Active2 A3}, Timer Trigger ActivationS Level
High2 dd%t d20l= Chsdt 20| TimerZt ALt

7. Timer Trigger Source Df2I0|HE2 MHSH 24 M7 FZEH Timere 58 AR

Ct.
2. Timer Delay Ii2t0/E{2 MY 6_ XIS AlZHO] A|ZtEl = gtz Euict,
3 XA AJZHO| tRE[MH AN MOl High F#24t2HE Timer 817t &S gLICH
Exposure 1
= Timer
= Delay
Timer Signal -

Timer Trigger Source event occurs

* Timer Trigger Activation is set to Level High.

8 9-14 Timer Signal

9.16 Counter Control

VC-5/9/18MC Alg|= ZtOj2to|M XESSt= Counter Zls& &SHM Ftoetel £F OHIE
N2 & =+ ASHL 0 =0, 2AF0M ZiH2te S5 E2A d=9 +5 =Y +
Qg LIC
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Counter Control 223 XML I}2t0|E

= CiEdt 25U

XML Parameters

CounterAnd CounterSelector

TimerControl  CounterEventSource

CounterEventActivation

CounterResetSource

CounterResetActivation

CounterReset

CounterValue

CounterValueAtReset

CounterDuration

CounterStatus

Value

Counter0
Off
FrameActive
LineActive

Exposure
Active
CCl

LineO
RisingEdge

FallingEdge

Off

Frame Active
Exposure
Active
Acquisition
Active

Line0
RisingEdge

FalingEdge
AnyEdge
LevelHigh

LevelLow

1 - 4294967295

Description

_|IT1

MM Counters MEH
CounterE HF7| &}7|
FrameActive &= 2| =Xt A|7|
Line Active 20| =X} A|7|

Exposure Active 2E 9| =Xt A7

NI

LinkTrigger0 21Z2| ==Xt Al|7|
Qe E2|A MmOl =Xt M7
MEHSE Event Source A3 9| A&
OIXIE M7

MENSE Event Source A 39| &t
OIXIE MI7|

Counter Reset E2|HE X5t
Frame Active &S E Reset SourceZ
=

o

ot
o Io

-

Exposure Active d2E Reset Source
2 AME

Acquisition  Active
SourceZ At
Line0 2 E Reset SourceZ At
MEHSH Reset Source A9 &5
0| M CounterE Reset
MEHSH Reset Source A S 9|
0| A CounterE Reset
MEHSHE Reset Source 2S5 9|
= 5 OX[0|A CounterE
MEHSE Reset Source AT
HighO|H CounterE Reset
MEHSE Reset Source 2% O] Low
O|H CounterZ Reset

MEHSE CountergS 7|35 CHA|
NES

MEiBE Countere] XY 4t HA|

MZE  Reset

ol x|

N

s

YN

0

&5 oX|
Reset

2f 20

Counter Reset HHE= AWM= M
CounterQ| 2t EA|

Counterg Z=ZY M7tX| & OJHE
A2 MX

T = =2 o

Counter2| oIX ME{ HA|

H 9-22 XML Parameters related to Counter Control #1
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XML Parameters Value
CounterAnd CounterTriggerSource Off
TimerControl

Frame Active
Exposure
Acftive
Acquisition
Active
LineO
CounterTriggerActivation  RisingEdge
FallingEdge

AnyEdge

LevelHigh

LevelLow

Description

Counter Trigger Source 71sS AMES}HX]
;S

Frame Active 412 E Counter?| Trigger
SourceZ At

Exposure Active #ISE Counter
Trigger Source2 AM&

Acquisition Active 23 E Counter?|
Trigger SourceZ ArE

Line04! =& Counter?| Trigger Source2
AHE
MEHSE Counter Trigger Source 21 9|
AS X0 Counter A%

MEHSE Counter Trigger Source 259
St O|X|0|lA Counter A|%f

MEHSE Counter Trigger Source 259
&% 0X| = st OfX|0|AM Counter
Al 2}

MEHSE Counter Trigger Source &S
O] HighO|™ Counter A%k

MEHSE Counter Trigger Source 2%
O] LowO|H Counter A%

H 9-23 XML Parameters related to Counter Control #2
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9.17 Temperature Monitor

FtH2tols LR 258 ZLHSH| flet dA HOol WEEY AN Az 2ES =l
= 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 9-24 XML Parameters related to Device Temperature

9.18 Status LED

Ftii2t 3oz Zio2tel s EE E2F7| flet LED7F UL

—_r

LEDS| dEfet 10| siidst= Zti2t &El= BrSat 5Lt

Status LED Description
Steady Red Fto2r =7\t et E
Fast Flashing Green ol & &

Steady Green A o7 &

H 9-25 Status LED

9.19 Test Pattern
toetel ANl Es ORE 25| s o MMEREH LU= G4 HjojH O
LHEOIAM Mot HAE IEHZ =85t E dFe = JUSGLCH HAE mjdHES 25 Y 74X 7t

9lo 2kzb 712 gisfo 2 Zto| CHE 0o|O0|X|

r 1

Grey Horizontal Ramp), CHZf 2o 2 40| CHE

—~~

u:\l

O|0|X|(Grey Diagonal Ramp), iz @ato 2 Zf0| Ct21 % 0| O|0|X|(Grey Diagonal Ramp

Moving), 2|11 MMM Z&st= 7t2 BFO = Z10] CHE O|0|X|(Sensor Specific) & LI Cf.
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HAE miE e XML Iefto|He Ch2at 25U
XML Parameter Value
ImageFormatControl  TestPattern  Off

GreyHorizontalRamp
GreyDiagonalRamp
GreyDiagonalRampMoving

SensorSpecific

Description

Test Pattern 7|s SiA|

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

HAE oiH

H 9-26 XML Parameter related to Test Pattern

18 9-15 Grey Horizontal Ramp

8 9-16 Grey Diagonal Ramp
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18l 9-17 Grey Diagonal Ramp Moving

38l 9-18 Sensor Specific

Caution!
Vi \  FtH2tol SHMEO M2t EEHE = Test Pattern® @H0| HetX|B2 FA0| T2 29

& AL,
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O] 7|52 Test Image

9.20 Reverse X
o 7R S HE JIEE Yo zRE e 7Is¥UTh
22 FMelet ZtHete] 2E s ZEOAM HE JhseL O
Value Description

XML Parameter
ImageFormatControl

Reverse X 7|s ollA|
M| X2 E FHEASLCEH

ReverseX  FALSE
TRUE

H 9-27 XML Parameter related to Reverse X

Pitch Alignment

. il

g 919

1o
e
08
0z

12 920 Reverse X
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9.21

Reverse Y

18

dgo| 7t2H &
X

AEs ZEOM A

oo o>
N
or
g_k
-
E_

Reverse Y &#t& XML mt2t0|H = CHSoF 25U T

=2 JIEeR FY9 ¥otE FlEE 7IsYutLt o 7|

=O
o=

Ftoletel 2=

XML Parameter Value Description
ImageFormatControl ~ ReverseY FALSE Reverse Y 7|5 oiiAl
TRUE Ao ootE FESLCL

H 9-28 XML Parameter related to Reverse Y

a8 921 2 Y

12 9-22 Reverse Y Y4t

Caution!
A Reverse Y 7|52 Al%tn LIAME, 7t02te] BX O O|E{(FFC, DSNU, PRNU)E XS £H

EHA| CHAl S-dshor gfLftt.

Page 82 of 97



VIEWOrkKs

VC-5/9/18MC A|2|= AEX} OfHFH

9.22 Device Link Throughput Limit

Device Link Throughput Limit

&2 M A8 7tse

S 2t FojztolA At
Sob Al (UES Mot 4 2

A HREZ HO0HE

Device Link Throughput Limit &2 XML Lt2t0|E = CHSat
XML Parameter

m\l
ol
-
Inl

Description

DeviceControl  DevicelinkThroughputlLimit ~ AHE

H 9-29 XML Parameter related to Device Link Throughput Limit

Caution!

Zﬁk 5ol ¥y B2

SyethAle, YR %o
32, fyze

22 1700 LT

Aoz{M Device Link Throughput Limit If2t0/HE
Uom A EHO| XotE £ %

E|CHL
UASLICE VC-5/9/18MC AIEIXOI

9.23 Device User ID

Ziol2to AFEXE Ho| BEE 64 byteltA] Y

4
£0
i
-
_IT|_

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

Description

DeviceControl  DeviceUserlD  AFEAL Ho| HE U= (64 byte)
H 9-30 XML Parameter related to Device User ID

9.24 Device Reset

7IH2tE S2|H 22 Resetot] M-S ZUCH ALCH

Device Reset &8 XML IOi2t0|H = Cr21}

5L
XML Parameter Description
DeviceControl ~ Device Reset Z2|% Reset &=
H 9-31 XML Parameter related to Device Reset
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9.25 Field Upgrade

7t02t= HEOM FHHEIE EoiSHX| 20 Camera Link QIETO[AE 3 EHAOLL FPGA
245 Yad0|EStE V|5 MU XMt #HE LE2 Appendix AS FZOHIAIL.

9.26 User Set Control
SXts Zthet HEE Fthet LRl SaiAl Yo MESHALE CHA| 238 = USLICH
N

NI g2 F S XD Load YA M HE KIBLICH

User Set Control &t& XML Lj2t0/H &= Ct24dF 25U 0t

XML Parameters Value Description

UserSetControl ~ UserSetSelector Default 702t A& 2 Factory Default Settings2 41 EH
UserSetl  ZtOij2t 482 UserSet1 2 ME
UserSet2  ZtOij2t 48 E UserSet22 M &

UserSetLoad - User Set SelectorOflAl MEHDH AFEXL MFS ZH02t
0l Load
UserSetSave - User Set SelectorO|A] MEHSE HAY AR FtO 2}

4d2 M
Ch Default @92 Factory Default Settings &<
O Loadft 7hsELCt.
UserSetDefault  Default  ZtH2} Reset Al Factory Default Settings & &
UserSetl  7t0H2t Reset Al UserSetl H-&
UserSet2  7t0H2t Reset A| UserSet2 H-&

H 9-32 XML Parameters related to User Set Control
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Default SO M= 7toct 28 g2 FtH2tel &Y 9oz =2g s UKL 288 Us
HEed = QUSUCH FtHzte] ©RE AL HALE FIHEEE resetst®  FHHZte] A Y
YoM et g2 SlofgucH XY A9l X 2 4E resetet 0= Ao E 2F
o
=

ALEA 9 & BtLtof MEsior gL

Ct.

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

User 1 Setting

User 2 Setting

User Set Default
Default
Factory Default Settings|

12l 9-23  User Set Control

Icf 1/2

sct 1/2

~—

Work Space sci 0/1/2

Icf O

Page 85 of 97



VIEWOrkKs VC-5/9/18MC A|2|= ArEA} Of &
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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 ol st
o EE 2 ANSLE Blole Aoz Mg,

S 2 We W RE P, A RE P02 AN
- IOl 93 BAk REEUC
E-, a9 il P defect data.csy - HI2Z"
fﬂ = | Mo EHOX HOOLS %4 DRy HEE) MYy EIY) =32H)
oy — |: comment line,
B & Flipnisy -1 - b A —-— coment line,
027 o [k 2r 2 [ [ S- 2% - 2011,3 Hat
CEE o B s,
re 52,8
D13 - § £ 699,8
rY——— e
1 : comment line 1713,12
2 |-- coment line 608,16
3 H X
4 2011 3
5 178 7
6 52 3
7 699 8
8 268 10
9 1112 10
10 1713 12
11 608 16
12
13 I

2. A&t e =Yy MM MSSts 28 Z=2 0| M Defective Pixel Map= O
O|ESIAL CIREEY + e Z2US HA;SI0] Ot &2 HO| LIEfLES gf Lo
Of2ff OfA|0 M= Defect B2 MEHSILD File PathO|AM CHREEY csv IHY2 MEHSHD
Download | HES S&2/2L(C}

f Device Maintenance l&r
| Pk | Defect [FFc | script |
Defect

Defect File Information

1. File Path @

2, File Size

1. Camera Defect:

2. Download Defect:

0% |
Camera Defect Download
[ Download ] [UploadtoPC
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Appendix B. Field Upgrade

= HRE &L
2. OF2f OlA| 3tHOME= PKG BS MENSID, File Path @ HEZ 22/t 2 MCU, FPGA =
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= meg wes
-

Device Maintenance

PKG |Defect | FFC | Script |

PKG File Information

1. File Path

1\10.15. 12. 100\Projects\GPIXEL _18M\18m\d\G18MC_XIL_0_0

2, File Size
79B5C

1. Camera PKG:

2. Download PKG:

[ | 0% |

Camera PKG Download
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Appendix C. Index
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