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Package Components

VC-5MC-M/C110H 72}
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58. HE +3

5.1 Overview
VC-5MC-M/C110H Ztoi2t= €AO0AM M&s0] S E VC Al2|=0] M2 F7t=l 5 Oj7t2Ad
Sief=2f CMOS ZtH2t2 Camera Link QUEHIL|O|AE MEMESLICEH SonyAtel X[AI CMOS
Z2Y ME A HMM(IMX547)E AMESIRACH, 2448 x 2048 FEO| S =0A ZCH 109.5

fpsel £ 2 M2 5L £ JUSULCH ot 1efdE, 1k U F=2Y MHO| X2
Mg, atet 3 AR CXE 4 Z20H Mz HES MAIStD AFUCH MA EH19
FPD MIZALOIM QIFst ReIAol HAMOl 7|58 Soff VC-5MC-M/C110H 7tof2te & Iy
Ne| 7|sdt e 7Yt SHE MU iy Eet o R0 Y #LEE HIote
VC-5MC-M/C110H 7Zt0f2t= FPD, PCB 3 Bt=X ZHAF S29| 7WCHEE ofE2[7 0|0

Ol X gLIC}.

PN |
o

I
ko
Jm

® High Speed 5 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-taps

® Device Tap Geometry: 2/4/8/10 Taps

® Gain / Black Level Control

®* Test Pattern

®  Temperature Monitor

® Field Upgrade

®  Flat Field Correction

®  GenlCam Compatible — XML based Control
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5.2 Specification
VC-5MC-M/C110H ZtH|2te] AtYE ChZat &L Lt

Specifications
Resolution (H x V)
Sensor

Sensor Size (diagonal)
Sensor Type

Pixel size

Interface

Max. Frame Rate 2 Tap

(8 bit) 4 Tap
8 Tap
10 Tap

Exposure Time(1 us step)
Partial Scan(Max. Speed)
Pixel Data Mono
Format Color

Electronic Shutter
Digital Gain
Digital Black Level
Exposure Mode

External Trigger

Software Trigger
Digital IO

Dynamic Range
Mechanical (W x H x L)
Environmental

Lens Mount

Power
Compliance

VC-5MC-M/C110H

2448 x 2048

IMX547

Typel/1.8 (8.8 mm)

CMOS Image Sensor

274 um x 2.74 um

Camera Link Base/Medium/Full/10-taps, 26-pin SDR Connector
31.0 fps

61.2 fps

109.5 fps

109.5 fps

1 us ~60s

1374.1 fps at 16 Lines (8 bit)

Mono 8/10/12 bit

RG 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, 10 mA, Logical Level Input Opfically Isolated

Asynchronous, Programmable via Camera API

TTL Level

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

40.0 mm x 40.0 mm x 50 mm, 125 g (C-mount)

Operating: 0°C ~ 40°C, Storage: -40°C ~ 70°C

C-mount

11~24 VDC, Typical 4.3 W, PoCL supported

CE, FCC, KC

H 5-1

VC-5MC-M/C110H2| At
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5.3

Camera Block Diagram

VC-5MC-M/C110H2| Block Diagram< CtS1} Z&L|C}.

________________________ External Trigger
. FPGA :
SLVS i [ N
] —l: Strobe
CMOs : Image Processing 5

S SPI Control ik )

Control Logic
€ ¥
t . |Camera Link Full
= ( ) | Configuration
Micro Controller
N J U 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
2oll, FPGAL| 20z Ofo|3z HEEZEQ| =2 ot Flashet & X2|E /2 DDR30|

YA AFLCEH
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54

Spectral Response

cre

0

dejZ&= VC-5MC-M/C110H

SHOE LT

1.0

0.9

0.8

Relative response [ ]
© © o o o o o
N N w N [3;] » ~

o
o

L

HH
HH

Jtof2to] el AHE

ya-
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/
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a8 52 5 FtH2te| Spectral Response
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—07
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a8 53 ZY 7t 2te| Spectral Response
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5.5 Mechanical Specification

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

e =

45 _,

f—e

@

20.0
|

8-M3 TAP DP4.5 (90° interval)

50
46
17.526(0ptical distance)
40.0£0.05 17.7(Mechanical FB)
4-R5‘\
10.0 %
1) » -
bt |
o [
< \\ty M25.4xP0.794— ‘ —
(C-mount thread) \ \ %

\ )

IMAGE PLANE

gl 5-4 VC-5MC-M/C110H Mechanical Dimension
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Ctg 282 AFEXtel PCO| Camera Link Z2i|2iH{et 22l 2T EQIOZF X0 ATt

7S LT AEMSE W82 Camera Link Z2 12 Atg BEME HZSHUAIRL.

Cts AXtoll et AFEXF pCOfl Ztoi2tE iA—L|Ct.

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

2. Camera Link #0[22| otZ €& 7t0|2t2| Camera Linkl ZHYEO| =1 CHE €2
Camera Link Z2f| @12t 2| Base HU4UE O A-ZATL|C.

3. CHE Camera Link 70|22| 3t& & Zt0|2t2| Camera Link2 AHUYUEO| 210 CHE 22
Camera Link T2 2| Medium/Full A E O H&gL|CY,

4. MY OfHHE Ztoz2tel M U CHAto| HARL|CE

M ofeiHel E2{18 M7 2HEQ

6. 2= 70|20] MU2 HBELA=A| =elgrL|ct.

)

Camera Link Medium/Full/10-taps Configuration At A| FOJAIY

Caution!

A ®*  VC-5MC-M/CI110H 7t 2t= Camera Link Base/Medium/Full/10-taps
Configurationgs X| ¥ BtL|CH Camera Link Medium, Full E£& 10 Tap
Configuration22 7ZtH2tE ALESH{T & 742 Camera Link #|0|2& ARESHO]
7t02t2F Camera Link Z2f| 12 HE A-ZSHOF g LICE O[f, ZtH[2te| Camera Linkl
HYEE Camera Link ZHYI2iHH2| Base Configuration® 4B ZAsHD,
Camera Link2 A4 E= Camera Link Z2| Q22| Medium/Full Configurationg
AU Eo| ¢ZAsHoF rLCt.

o AR8dts =y ZFO MatA, 10-taps ZEWAE ZHE O|O|X[7F SHIZH
FEFLER] %2 =& JUSLCHL a2E8=2 %A Al Camera Link ZHYOHE
AHESHAIZ|E HE LT

—od

6.1  JHGH| FHY THO| Givh FOATY

°  BoF Al Tt 20| £ AV W0 thz =FYo| e gLt

_

e EBS0[5HA =E0| 22t 0= M=A B HOIMO| 2234 A2.

6.2 =t O]

e AL 0lH It (Configurator.exe)s A ZIHZHE MUY = USLICH
[ A2 0|EHE sHT =2 F2iHo| MZEAY F2|5t0 CHRZESHMAIL,
HE CameraLlink 2| 2iH AHE AHME EXRSHUAL.
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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):

LEDZt

A2

HIC|2 GOl

Me A 9

Ftoer H3 Y

Fto2te] & H

HIC|2 G|o]&

©)

@

ag 741

VC-5MC-M/C110H 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
PAIR O

PAIR 1

PAIR 2

PAIR 3

PAIR 4

PAIR &

PAIR 6

PAIR 7

PAIR 8

PAIR 9

PAIR 10

PAIR 11

PAIR 12

Pin
1
14
2
15
3
16
4
17
5
18
6
19
7
20
8
21
9
22
10
23
11
24
12
25
13
26

Signal Name

Ground
Ground
-YO

+Y0

-Y1

+Y1

-Y2

+Y2
-YCLK
+YCLK
-Y3

+Y3

-0

+70

-Z1

+71

-12

+12
-ICLK
+ZCLK
-13

+73
Ground
Ground

Type
Ground
Ground
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
Not Used
Not Used
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
LVDS - Out
Ground
Ground

Description

Cable Shield

Cable Shield

Camera Link Transmitter
Camera Link Transmitter
Camera Link Transmitter
Camera Link Transmitter
Camera Link Transmitter
Camera Link Transmitter
Camera Link Transmitter
Camera Link Clock Tx
Camera Link Channel Tx
Camera Link Channel Tx

Connected with 100 ohm

Camera Link Transmitter
Camera Link Transmitter
Camera Link Transmitter
Camera Link Transmitter
Camera Link Transmitter
Camera Link Transmitter
Camera Link Transmitter
Camera Link Clock Tx
Camera Link Channel Tx
Camera Link Channel Tx
Cable Shield

Cable Shield

a

7-2  Pin Assignments for Camera Link Connector 2

Model

VC-5MC-
M/C110H

Device Tap Geometry

2 Tap
4 Tap
8 Tap

10 Tap

CL Configuration

BASE
MEDIUM
FULL

10 Tap

CL Connector

OO0O0OOo-—

O OO XN

H 7-3 Device Tap Geometry® H4E AZA

@

Note:

Camera Link 70|22

23510 = AaHHRl Camera Link HYUEHZE HZ@s 0 94
QIX[o Z=2|8lof TL|CE. Connector 14t Connector22| QX|7} HFH™ ZiH 2| FAO|

M2 ZHEX S PCet 7HHI2E2] Serial S410] eX oz SAE[X] RIELC
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7.3 WY Y UEE U/EY it
Mel 3 CiXb= Hirose 6% HUYE(part # HR10A-7R-6PB)O|T T HijX] % ML Ct21}
ZELCt

a8 7-3 T 4y W HEE /&% GHAe ® HiX|
Pin Number Signal Type Description
1 + 12VDC 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 HYEHO| HEZE= 008 (mating) Y E~E Hirose 6& Z2{1(part # HR10A-7P-
6S) E= 32 AHUEHYLICL
e 9 MY 37 HKX= 12 VDC £10% MY =0 3A O MF ZHE 7HXs Y
OHE|Q| AF8S ZMBILICHx 7i02t MZEAL HHAE OJHEIS HBSHX 68).
TR U Al FOIARY
éfj>3 Caution!
o Tlojete] Me HjM o Mo| Fiojtel @E Mol MH s UG el =of
Aot AlR. Ftoet &40 |0l E 4 USLICH
e Froetel M Y YUY HRAE =S TYES St FtHetel WE 20t EHE 5

g LICt.
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7.4 Trigger Input Circuit
Otz O 6% HUHS E2[A Az dF 2E LEfLD JSLICH E2[AH ¥4H A==
IE HEZE E8f W8 322 ™YELICH Debounce 7|58 A3t Fi02o|Ao Szt
U Mz =2 mEret 8 Mmool =2 X|FY = UFLICH F E2[A d=o 2 of2fe
JZEQ L0 MTE 53 = USLICH
User Side Camera Side
5 2
4 ( ~ ; 3
+3.3V ~ +24V OX©,
HR10A-7R-6PB +3.3V
1o/o 2 Trlgger_ln+ 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 FY Mo 33V =3 8o TTL Driver ICE S8fA &30, Uzo| x Eg
72kl Exposure Signal(shutter)dt S7|3HHA =28 = AE LT
5 2 +3.3V
o
4 = 3
d
@0~ 3.3V
HR10A-7R-6PB o
STROBE+ — OV, 2 STROBE OUT
TL
™

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

o oM FM2 ASHE o Was Chgn S 2o i) XM H2E MBS
o gy s s gy

*  Frame rate M O

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

8.1 Ha

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

je)
nA
=2
>z
rir

dd 25= Mofste O 2Rt F2 2452 U3 2aUh

H.EI

® Acquisition Start/Stop @& 5! Acquisition Mode If2t0|H
*  Exposure start('=& A& E2[A
* L= At MO

° FtH2tel 2 =5 by

Bl

A

c =22 MH

* 3|& 7tsot Xt Frame Rate

@ Note:
O] o] MO Lt =22 dutXo2 250t of &o| HM [O]gk L C,
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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

7t S20f CfsAMS CFS HOAMEE M2 AMNBHA AESHL|CH

-1 o T

8.2.1 Acquisition Start/Stop 3
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 Moo MEiE = A= SF= Chad 20 M ZHX|7F QS LT

e (ontinuous:

W7ER] AL s &S

ru|o
i
Ot
e
>
0O

Ko}

<
©\,
o
o)
%
o
O
oi)
o
o
v

oot
o

Acquisition Start H 2
* SingleFrame:

S AlISHS

Acquisition Start FES HSH T oF Mo NS =250t T XAIs2 2 Acquisit ion Stop= A

_'_

o g 252 3=
®*  MultiFrame:
Acquisition Start &S A&lisIM AcquisitionframeCount TLF2FO|EHOIA X|-HTH £=XtotE9| HMES

258t 2 X522 Acquisition Stopg ATt FA 25 B2

@ Note

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

SELICh gae dASsta e =F0 AREXIZE 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|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

7toets =& PES AIAELICEH o|2fst EoZ L= g0l XME [Mf, 5& 7tset X|Ch
frame rate2Ct WE £E2 E2|A Mz E Sg6tH ¢ gL CHSHE 7
O] & Z0|M MH). ZtH2t7F Exposure Start E2|H 25 CH7| AEHZ

saold g == FAIELO.

tsot %[CH frame ratee=
t

Ot Mf E2|A =S

[¢]

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 ef) Ci& ZHX|ZF L& LT

* Softwareg St E2|A M= E 335t2{H Trigger Source Lt2t0|HE Software2 HHESHOF
grL|ct. O™ Ch3 Trigger Software ¥ 2 A& MOICH exposure start E2| A= 7t 7o 2tof
SaELULCH

*  AREAL &7 (User Output) Exposure Start E2[7 t=E Ft02to] S35t2{® Trigger Source
of2to|HE User Output0L 2 AH-S|OF gL|Ct. O3 CHE User Output Value If2tOIHE On(&5)
T Off(std)2 Metsto] Exposure Start E2|A AT E Ftzto) 538 &= USLCH

®* Cameralink Zef|2A2{HE S Ee|H M=E 555218 Trigger Source If2t0[EE CC12E
Agsior gfL|ct. ¥ CFS Camera Link Z2f Q2 M ZALOAM H3S5t= APIE 28510 2F0
M MMSH T MSE exposure start E2|H AMm2AM FHOEH 228 3= QUSLICHL XpMSH LHEE
Camera Link Zef|2A2fH2| ALE HYME HXRSHUAIR.

°  AEBX HF Timer 7|52 SHM E2|A MZE ZZ8t{H Trigger Source IF2HOIHE Timer0
Active2 AHsljoF gtL|Ct. Counter And Timer Control ®30A Timer Trigger Source If2t0|EZS
Line0L 2 AHSIH, Lined M2 E A4 M Z AMRSHE Timergs AFESHY Exposure Start E 2|/
M E Ftojetol] s2¢ = ASLIC

*  HardwareS EdiA E2|H ASE S35t2{H Trigger Source If2t0|EE Line02 2 MH3|of
efLCh O3 COHE MAEsH M7] AZE FtH 2ty s35tH LME exposure start EE[H ASE
Fto2toll A IAISHA| & LT

8.2.5 L& AR A9

Exposure start E2|H M= E FHH 20| sa5t8 72t o 2SS AR g 25

WEOM 5%t a4s YES 2Ss5te S0 Zioet Mo ZAO| Yo =&E5= AZFHLICEH

7t 2t2| Trigger Source® User Output0, CC1 E= Line02 2 A7E3HH Timed2t Trigger Width

T 71X HHY2E Exposure ModeE HEY = USUCEH Timed2 AESHH Exposure Time

ot2talge ol ofsf 2t F&fol = A[Zt0] ZHE|L, Trigger Width2 MAESHH ALEXLZL User

Output, CC1 EE= Hardware A39| &&(rising)dt st (falling)g ZT2tetof 2t == AZH0]

A ELICE Trigger Width 2E= FA0OICH COHE =& AlZtE HE8Y If RE8LIC
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8.3 Exposure Start E&|H
Trigger Selector If2t0E S ALESHO] AL E2[7 wds ¥z & R4, VC-5MC-M/C110H
Fto 2t A= Exposure Start E2|AHPF AT £ QUSLICH Exposure Start E2|AE g4t
3|52 AlZSH= O AFRE LT Exposure Start E2|H= Fi02t LEOA MASAHLE Trigger

SourceS Software, User OutputO, CC1, TimeOActive =& Line02 2 M0 QRN 33

=
== QUFLICE Exposure Start E2[A ZE ZiH2td Sg9tE M2l == 2dS
S,

8.3.1 Trigger Mode

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

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

Trigger Mode = Off

Trigger Mode If2I0|HE Off2 ANsIH ZQst ZE Exposure Start E2[7H AMSE Fto2t
LHEOIAM MM 20 AFEX= ZHH2FY Exposure Start E2|H NS E 53 ZQ7t
SLct

HAl:I
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

Tigger Mode If2tOIHE Off2 HFSHH 7ozt WROM ZR3t ZE EZ|A HMZE
MAMBILICH 0|9t ZO| 7tH2tE HHESIH ALAZE Hast EZ|HE FYUSHK| 2ot A &BiA
IaS ZSTLCt olgst AL HHEE =93] “free run”O|2t1 2FLICE.

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
0]
a
=
(0]
HT
inl
1A
rlo
E\l
|0
U
nx
o
Ot
=
Ral
>|

ot frame rate2
Exposure Start E2[7 Al

=
o oA Zio2E 2Z0AM 58 JtsT

bot

[T fraome rate 2Lt & g2 E™SIH 7HH2t= 518 7tstt

[=) [
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Trigger Mode = OffY Off =& A2t X|0f

Trigger Mode If2[0[HE 0Off2 dFotE 2t Fd =S50 tiet == AlZt2 Exposure Time
mi2tofE ol g0 ofsl Z2EELICH. XMt 82 8.4 L& ARt 4¥S HZESHIAIL.
Trigger Mode = On

Trigger Mode TIIZIO|EE 0OnS 2 AMSIH A= H

o

ot

2] SE AASHE g oot
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

° Software: AF2X} HAEEO|A Trigger Software HES M0l 7HH2t0| Exposure Start E2|7

° User OQutputD: AFEA HEEO|A User Output Value IHI2i0JE|E On £&= 0Off2 MAEs0
Exposure Start E2|A M2 E 35€ = USLICH
®* (CC1:Cameralink RIEHO|ALl CC12 &dllA ZIH2t0l Exposure Start EE|AH 28 S5
k

SLICE XtMlet LI82 Camera link Z2| e ArE 23ME HESHAIL.

Timer Delay I2t0|HE HESHHE Lined =0 X[ AlZtE HEY £+ USLCH AtMlst 8
9.13 Timer Control &Z=sHAIL.

* Line0: QIR0 MM= M7 Mz (85| StE E& External E2|H Azetn gh)E 7tHetel 2
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
MH 7hsSt Trigger Activation OF2t0|E= Ch2aF Z& LT}
*  Falling Edge: ®7| 2%9| 8t Of|X|(faling edge)E Exposure Start E2|HZ 2SS 2 X|HTiLICH

* Rising Edge: ™7| A5 9| 4% 0f|X|(rising edge)E Exposure Start EZ|AHZ &Est=2 X|HehL|Ct
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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 2fsl == 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 Li2f0|EIZ Timer0 Active® MM sH
AL Z Ao Cfgt == A7 CH23F 20| Exposure Mode TEIO[E| Mo H2fA

AR E L|C},

EPSE=

*  Exposure Mode = Timed: Exposure Time It2t0E0f 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 ofst == A[ZH2 CFS1t Z0| Exposure Mode ILt2tolEf MXo| 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 C(C1 EgH QT AIS}17|
Trigger Mode Lf2i0JHE 0On2Z MASD Trigger Source LIEIOIEE CC122 AEs 42
ZtH2toll CC1 E2|Hq Al=Z(exposure start)E S3oH0F F& =52 A& = JAELICH CCL
Eg[A d=e ZiH2te] Exposure Start EZ2|A Az Ags LT XM LHE2
Camera Link =02 At AHAME TXRSIAMAIL.
CC1 AM=z9l M& OfX|(rising edge) = ot O X|(falling edge)E Q& 25 EZ|HZ ALEY
o QUELICL Trigger Activation L2t0EHOAM MES O|X| £& ot HXIE E2/AHZ HAYSX]
MEHRELICH ZHH2H7F Exposure Start E2[H =5 Of7| HEfY UY= E2 st EZ2|A
M7t MHSHA HO|(transition)& MHOIC S 2 5S A|ZFgrLICt.
7tH2t= CCl Eg|A H=2E filot & =2 AASH=H, =& 710 £t Sole M2
CCl E2|A Mz E 4l = glELICH ZHHEtZt CCl M=ol Koo 2df &&sts d20=
CC1 E2[A tI=ol 7|0 2fdf CtE1F #0| Line rateZt 278 & LICt
1 .
: — = Line Rate
CC1 signal period in seconds
o2 S0, 1 ps(0.001%) F7|9| CC1 E2|H S 2 FIH2tE ZHZ5IH Line rates 1 ki LTt
@ Note:

TriggerActivation I2Zt0|E{E AnyEdgeZ AtEste 42, 28 EZ2|AH9 HE[H|(duty

cycle)E 50%2 ARsfoF @'—IEF. 1 Qo] dRofe Ez|7He| 7tH0| LYK O*OW sii e

7150 SXut 27 &g = /U7 WEYUL|CH 2|10 TriggerRescaler 7|& teg

A20& AnyEdge=Ct RlsngdgeLf FalingEdge2 ddst= A2 HEELICH
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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 =0f, 50 ms(0.05 X) F7|9 28 E2|A AMz=2 FtH2tE Z&SSHH frame rate= 20

fps 4 LI CF,
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External Trigger Delay

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

Al &M 8= Al AO[O] X[ AlZts 28Y = ASLI

7. Counter And Timer Control HZ0{A| Timer Trigger Source Lt2t0|HE Line02 A
2 LT

Z. Timer Delay If2t0|HE ARSI XA AlZtE LT

3. Acquisition Control ®Z0| A Trigger Source Lt2t0|E{E TimerOActiveZ2 A& TtL|C},

4. Acquisition Start S-S HAStD FtH2te| F E2[AH Y T IR 0|AM Mgt
H7] M2 & S5, Timer Delay I2f0[E0| 280 XA A|ZH0] PteE £ Y =252
ot == AlEEL L

Acquisition Start Acquisition Stop
Command Command
External
Trigger Signal ! ' Timer '
; « 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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Trigger Width =& 2C
Trigger Width =% REE MEHSIH 2t FAt S|S0 L 1712 Q8 E2|H AlS(CoaXPress
o A

— =
L& Externa)Z2 AT MO £ QUSZLICH AE OfX|(rising edge) E2|[HZ HAH-SIH 2

o
EQ|H M2t 48 I =52 AIASHL, =5 FU42 Tt otde WK AlSELUCH 5t
OfX|(falling edge) E2|Hz &FtH QAF E2|A a7t stdd I =55 AN, =&
2 A b

T2 M2T HS
Trigger Width == ZEE LtEF-L|C,
=2 g

2 oot O E k= Fds 8 I REFUCL

2 M7ER] ASELCEH of2f 282 §5 OfXl(rising edge) E2[AHZ EE¢

Trigger Width =

External Trigger Signal Period

|- ~|
External Trigger Signal A |
:_
Exposure
(duration determined by the
External Trigger Signal Width)
J&l 8-6 Trigger Width Exposure Mode
8.3.6 Short Exposure Mode
VC-5MC-M/C110H 7i02l= YEF =& ZEBL 01f H2 =5 AlUts 28° + A= Short
Exposure ModeS M&TL|Ct AA 7hs%t =& A7t EQI(E 8-2 &11)2 Exposure Offset

(E 8-1 &1)2 Short Exposure Mode A™0| atA 2™ E L|CEH
*  Short Exposure Mode = Off: &8t =& RE=Z ZE3iLCH
*  Short Exposure Mode = Ultra Short: 7t 2 Exposure Offsetg =& A[7H0| F=7t5t0 Of%

e =3 AZtS MET 4 AL

@ Exposure Mode
Short Exposure Mode If2t0/HE Off2 MHsH A20= Timed ¥ Trigger Width %
7tX] RE9| Exposure ModeE 25 AME %* t, Short Exposure ModeZ Ultra
Short2 d7X3%t™ Exposure Mode= Timed?Z

l—rD
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8.3.7 Exposure Offset

VC-5MC-M/C110H Z}M2}= Exposure Time LI2I0|E E= QU EZ|H Almo| Zoz ZAME
== A|ZH0| Exposure OffsetS At&2=2 F7hefL|Ct,
ot =E AMCZ Y2 2S5, Chat 20| Exposure Offsets D3N == AlZtS

2g3H0F gLIC.

7. YstE =& A|ZHO|A Exposure OffsetS $L|CF,
B {22 Exposure Time IEI0IHE AFSIALE, F Eg[A M=o F2 AUt
Short Exposure Mode Exposure Offset
Off (Normal Exposure Mode) 2.47 us
Ultra Short 0 us

H# 8-1 Exposure Offset

0|2 =0, Short Exposure ModeES Off2 8%t Z2 =& AlZtES & 300 ps=2 HA-SHH,
Exposure Time Lf2t0|EE 297.53 ps(300 - 2.47 = 297.53)2 AMHSIHLE, High =& Low
70| 297.53 ps@l QIF E2|A LZE AFELICEH

Exposure Time :
setting value /

T — —
External Trigger 297.53 us : : 2.47 us : : 2.47 us
11 Exposure Offset 11 Exposure Offset
1 1 1 1
Actual

Exposure Time
300 us

2l 8-7 Setting Exposure Time to compensate for the Exposure Offset
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8.4

LE AR 2%

7tHEtE Ciedt 22 A2 M3 Mol= Exposure Time T2f0IHE HF5I
KOk LT,

* Trigger ModeE Off2 4%

® Trigger Mode= On, Trigger Source= Software2 47

®* Trigger Mode= On, Trigger Source= User OutputO, Timer0 Active, CC1 E+= Line0, Exposure

Mode= TimedzZ &H

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

=)

VC-5MC-M/C110H ZtOi|2t= Exposure Time Lf2t0|HE HHSH L= A|ZH0] Exposure Offset(E
8-1 HX)S AE52 =2 FIIELIC Exposure Time LF2I0|HE DO|AZMZAE(ps) EHRIZ =&

[
AlZtE 28U FtHEtel 318 7hset &4 R A =5 AlZt2 Gt 25U

—

Short Exposure Mode ZA FE AR | =& AR
Off (Normal Exposure Mode) 4.13 s 60,000,000 pst
Ultra Short 1.02 us 32.27 us

t: Exposure ModeS Trigger Width2 HHot 22 & AlZt2 E2|A M=o Z0f olsf d™=|n X|df
Hote gls Lt

- HAY

82 A 8 AN =T A 28 o
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8.5 Exposure?} Readout Overlap

7to2te] 4 =5 0= F ZHK| ChE argol =ehELnh R OBR abE2 O|0[X| Ao
gds =55t YU T =5 EES 2=0tH MMM ZHA S readoutste= & EHR
WHgs TASLCE olgfet ¢ =5 bga 2EsiA VC-5MC-M/CL10H ZHH2ts 7| 2H2e 2
L= 81 readout HH2| S (overlap)E 51 &%= ‘overlapped’ =& ZEZ XEgfL|C}
Ol F&fof ot =l 22 readoutst= & ZHO2tof E2|A M E SFHH MER 40
st == A|&gLCt, of2ff 1212 Trigger Mode IF2}0|E{S On, Trigger Source I}Z}0|EHE
Line02 £, Exposure Mode Lf2t0/E{= Trigger Width2 AXst ZE 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 8-8 Overlapped Exposure and Readout

Zti2tel ==t readout FHC| overlap R = FEH £= HEID BAQICH, 7tH2te As
BHHo| 2t overlap 87t ZAH™ELICEH ‘Frame Period”E dtLtol &0 gt =& AR

A HEH G Lol g =5 AR XEMRe 2oz Fojgd 42 Chsilt d5Lt

-

®  OQverlapped: Frame Period < Exposure Time + Readout Time
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VC-5MC-M/C110H AtEXt Of 7

-
8.6 ==Y ME
VC-5MC-M/C110H ZtH2t= A 229 MEZF Z&EE MME AP LICE Exposure start
E2AHE 229 MEHZI F&E Ftoeto Sg6tH ofef Ot 0| MAMel ZE 2hRloAM
=2 AMNEELUCLH O =& e MHESH == AZHO] ELALE Trigger Width =& ZEE
A2SH= AR0|= exposure start E2|H A7 == AZS 2% M7tX] Mol ZE
2RIOIM ASELICH &2 AAMel ZE 220 SEED, A Z4 HO|H readout MHEE
AlEteELICEH O] readout P2 2tQl ©H2 ZEn ZE 4 HO|HE readout Wi7tHX]
A& E L Lt
=29 MHQ| 1% F EFE2 Z4Zol gME 25T Iff, MMl ZE 0| SAM &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
=9 M2 E NILCt
External |_|
Trigger Signal : : :
Line 1 u
Line 2 : |
Line 3 : : N
Line 4 : N
Line 5 |
. i .
| | E | | E
| | - | | =
" : " :
m : " :
Line N-2 : : m
Line N-1 : W
LineN : l
‘- > :

12 8-9 Global Shutter

Exposure Time
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8.7 512 7% X4 Frame Rate

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

°  FiOEtofM S SY S ASA AREHZE TS

=

rr

At & AlZh2 Zioetoll ZEE Y=o
ols Z™ELILCE

gy MAMOIM GIOIHE readoutet CHE 7t02te] Z2Q HIHE TES= A7k O] AlZH2 FH9o
ROI &7 zhofl olsh AP UL Fae| A7(7F 2o MAMO|M readoutdt= AlZHO] & A
AgL|CE F&ol =0/ Z MH™L2 |Image Format Control F0A Height % Width &% Ztof

olsll ZgELct

®  Camera Link Tap Configuration(Tap Mode) A4

7tH2tE O B2 Taps AM8SI=E JESHE FHH2Io|M =St 2f¢

o i

Ol HAS ALEXL HAFEC
Camera Link Z2f| 022 MEst= A|ZH0| o A2 A8LCH & &9, Tap Mode Lt2HO|HE 8
M

Tap(Camera Link Full Configuration)22 783tH, 4 Tap(Camera Link Medium Configuration) 2 2

2EME W 20t 28 O WE £22 ZI02t0|A H0|HE H&eLtt
°  Fd0 tiet == AZL OfR 2 =F AlZtE ALESHE =Y =S + e Y #7F 0SLICL
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VC-5MC-M/C110H AtEXt Of 7

8.7.1 3|8 7[5t X4 Frame Rate £7}5}7|
Ztoi2te] HXf A™OM SHE 7tsTt ACH frame rate2CH O HE HE2Z2 IMS FoHH
ZO frame rated] YHZS O|X|= O3l Q4E St Ol Z2HSID £HZ7F SIHMEX]
2tolgrL|CY,
o NN FMES T&ESHE AZE2 frame rateS K PtoteE £2% QA QLICH ROI 7|58 AFESHO]
SN HE AEE 2EY = USUCHO|IR 28l X[ frame rate= S7HE LICH.
— M9 I7|E EO0|H 58 7ts3 A frame rateE F7HE = JUSHLICH 7Hs3 B2 Image ROIC|
Height & width 8% 72 YU
° X2 TapS AEStE Device Tap GeometryE AEst= 42 O B2 Tops AFE3HE Device Tap
Geometry2 HZARILICE O] 32 YU OZ AT} frame rate= S7tEfLILCH
o HHUHQ LE AZICE A0 SIMEO FMES ST E Ji02tE MYUCIHE F A2 frame
rateS HMSHSHX| UG LICH SHX[ZH 721 =& A|ZtS AtESte FR0s & AIZHO| Xt frame rate
£ Notg = UELUICH 71 =& AZS AEote 82 =E AS BA dEst A frame rate?t
SItSteX| =OIEtLCt O] A2 B2 =& Aoz Qlgl 812 ZeS ArgotALE dlx Z2|/HE
GOIAM O B2 EE 2otEY = AEE Ao & == USLICH
Note:
@ 02 71 == AZtS AtEStE 518 7tsst A frame rateS AYs| AststA & LCt,
g S0, =& AlZIS 122 MHESH Y o Y2 2SSt O A 1XE 4251
WEo 7to2t= XCf 120 oF o Mt 258 = Q& L|Ch
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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

Page 52 of 107



VIBWOrkKs VC-5MC-M/C110H At2X}F OjHH

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: AL XPZL #AHY % gle 3

b: ROIC| EL7|E HE5= AFEX} Ol

c: ROIC| AF RIXZ HESt= AFEXL O

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

AM&AHE ROI 27|15 BN 28 = Offset ¢t2 2J8H0F ULt

i)

LICt

®*  VC-5MC-M/C110H Ztti[2te] &% Width Ii2f0[E{Qf Height of2t0lH 25 89| His==2 H7sHot

LIC.

VC-5MC-M/C110H Ziof2toA 28 7hset &2 ROI Width 8! Height= EfSat 25 LIC.
Camera Model Minimum Width Settings Minimum Height Settings
VC-5MC-M/C110H 8 16

H 9-2 Minimum ROI Width and Height Settings
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VC-5MC-M/C110H ZIH 2ol Al Horizontal 2 Vertical ROIS| 3o M2 A0 = ==

Ctsdl 220, 8bitE 7|&2= of gyt

ROI Size (H X V) 2 Tap 4 Tap 8 Tap 10 Tap
2448 x 2048 31.0 fps 61.2 fps 109.5 fps 109.5 fps
8 x 2048 109.5 fps 109.5 fps 109.5 fps 109.5 fps
800 x 2048 92.3 fps 109.5 fps 109.5 fps 109.5 fps
1600 x 2048 47.1 fps 92.3 fps 109.5 fps 109.5 fps
2448 x 16 389.1 fps 768.4 fps 1374.1 fps 1374.1 fps
2448 x 160 214.0 fps 422.6 fps 755.8 fps 755.8 fps
2448 x 480 107.0 fps 211.3 fps 377.9 fps 377.9 fps
D448 x 960 61.1 fps 120.7 fps 215.9 fps 215.9 fps
D448 x 1440 42.8 fps 84.5 fps 151.1 fps 151.1 fps
2448 x 1920 32.9 fps 65.0 fps 116.2 fps 116.2 fps

# 9-3 ROI A7[0f M2 ZOf =@ &&=

Caution!

A ROl RS2 AF2E 29 Zajelde|Hol Aol M2t N8 IS8t RO ZH x V)O| 22t
+ USLICL KA 82 T2y A8 HBME HESIUAL.
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9.2  Multi-ROl
VC-5MC-M/C110H ZIH2FIA KM SBtE Multi-ROI 7|52 Sl MM MA FAoA Xl 8742
ROIZ K™ == JUELICH Multi-ROIE HESHH Fa= =52 Ijf X|Fot JYo| Hd HEOt
MAMOIAM  readoutfL|CH & Chg, X|™ot HAOAM readoutet HEHE XSO SLEQ
MOE ZiH 2o A ME LIt
Multi-ROI A&t 2tHAE XML mhetole = kgt 25U
XML Parameters Value Bescription
MultiRoiControl ~ MultiRoiSelector  Region0 — Mgt ROl MEY
Region?7
MultiRoiMode On/Off MEHSE ROI A /S|
MultiRoiWidth 8 - 2448 MEHSE ROIS| MH =
MultiRoiHeight 16 -2048 MEISE ROIC| HH =0
MultiRoiOffsetX 0-2448 MEISH ROIQF R|M IOl =8 Offset
MultiRoiOffsetY 0-2048 MESSH ROIQF R|M S| =% Offset
MultiRoiValide - MultiROlI 23 3t f&d dAt
MultiRoiStatus Active/lnactive  MultiROI 7|5 &Ei EA|

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

S

glo

t: O] ®o| & W20l = pixel E

a: Multi-ROI &3 20| S5 o Truea

Hiz

Ll_

SEALE HAAMXRTZE MEREIL|CE

H 9-4 XML parameters related to Multi-ROI

o2f ROIE &8Y M MultiRoiwidth mI2l0|HE= Z2E RO sYoHA MEEEZE 7ty BX
MYste 20| ELLCH O3 CHg, 2429 ROIE Yotes Oh2 HFPLCh ROl Bz 07
7OERl ZCH 87h2] ROIE HAEY =+ /USLICEH ©X MultiRoiSelector Lt2HOHE ARESHY
MM ROIC| B E MEHSI MultiRoiMode THEIOIE{E AE2SI0] ST ROIS| On/Off AE
MA™oELICEH 2|3 siY ROIC| MultiRoiOffsetX, MultiRoiOffsetY 3! MultiRoiHeight Ii2t0|E
dEgct,
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CHs

JgoM= M 7iel ROIE 282 & E0E LI

-

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

MultiRoiWidth x ROI Height 2 (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-5MC-M/C110H ZIHIZIHAM Multi-ROIS A™Y [ff Ch2 At RolsioF ehL|Ct,

MultiRoiOffsetX2t MultiRoiWidth Zf2| 2f2 ZtH2t MA| 9| width g2 X=atgt = gi&LCt.

MultiRoiOffsetY2t MultiRoiHeight 22l B2 Zt0f2t MAMQ| Height 4f& X=0te 4= gi&LICH

MultiRoiOffsetX2t MultiRoiwidth 2f2 89| Hi+2 MAY 4 UESL|Ct
MultiRoiOffsetY@t MultiRoiHeight {2 89| HixZ HEE £ UASLICH

MultiRoiWidth Zf2 #gstE=2, ¢ I3 0A RegionO, Regionl, Region22| &2 Z25F
MultiRoi 878 2tE UserSet2 A& Chg I I CiA| S2QpAM AFEE 5= JUSLICH
RISt LH22 9.24 User Set ControlS & ZX3HMAIL.
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9.3 Device Tap Geometry
VC-5MC-M/C110H ZIH2t= 2 Tap, 4 Tap, 8 Tap & 10 Tap Device Tap GeometryS K| gtL|Ct.
Tap 7H=== Camera Link Pixel Clock2| AtOIE2Y =&HE[= T HO|H & LIEtLHT O|of| et
7tM2tel Frame RateZb ZERHLICE Frame OIO[E{= Ofeff Z2ldp Z0[ Interleaved HAL =

s3gUc

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 9-3 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 9-5 XML Parameters related to Device Tap Geometry
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9.4

Camera Link Pixel Clock Speed

Mgt & Qs 7152 A

VC-5MC-M/C110H ZtH2t= Camera Link Pixel Clock &£E& MEHG &~ Q&=

OH
ot

I-|_|

n

i

OF

Pixel Clock =& ZHH 2o AFEAF AFH| = aefHHZ Camera Link QIHEHO|AE &

&&= "2 HOoHe £:F ZAJYLL. ZHH2E =2 Pixel Clock £=2 2F5MH
7t 2tof A =gz Bd  HolHE  ddotks  HE7F @PULH  AREStE

B
rir

=Y aehHO M X[ RISk= Z[C) Pixel Clock £=& =olsta, FHH 22| Pixel Clock H&
el

ZgaciHel 2o 8 M e ¢e2 oAl

Camera Link Pixel Clock &&= #t# HH0] 81 A8 7t&%t Pixel Clock &&=+ Cha1f 25U L

Command Value Description

Camera Link Pixel  ClockO 85 Camera Link Pixel Clock SpeedE 85 M2 47

Clock Speed Clock1 65 Camera Link Pixel Clock SpeedE 65 W2 A7
Clock?2 48 Camera Link Pixel Clock SpeedZ 48 W2 dH

Clock3 32.5 Camera Link Pixel Clock SpeedZ 32.5 2 AX

# 9-6 Commands related to Camera Link Pixel Clock Speed
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9.5 Pixel Format
VC-5MC-M/C110H Zt02t= WREHe=z FY HoIHE 12 bit HHfI2 Me[&L|Ct. Pixel Format
oi2toleE AtEst0] HA HI0[E 9| pixel format(8 bitkt 10 bit, == 12 bit)s A™¥Y =
UASLLCH O S0 Zto2tollAM 10 bitE AtESt=S HFSHH, & HlO[H0M St 2 bites

B2 &L 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

a3 9-4 VC-5MC-M/C110H Pixel Format

Pixel Format #t& XML It2t0|H & ChSot 2&L o).
XML Parameter Description

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

H 9-7 XML Parameter related to Pixel Format

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 RG 8
Bayer RG 10
Bayer RG 12

H 9-8 Pixel Format Values
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9.6

Data ROI (Z3 7t|=})

—

Z2 FHH2toA MSste

ofol metbfy gie =F

HOIHE ALE

5Lt

Balance White Auto 7|s< G|0JEf ROI(Region of Interest)o| H

?lgt XML mfefojH= t=at

SH
=1

LICt. G[O[H ROI &

N2
o=

M|
=

XML Parameters

Value

Description

AWB Offset Y

AWB Height

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 Z
RoiHeight - ROl =0
H 9-9 XML Parameters related to Data ROI
O[0|X[(Image) ROI % LIO|E ROIZE &A|0| AtESt= 0= A& HO|H ROIF O|O[X|
ROIC| 58E= 9| T HO|HE RagfLCt = Y2 otef Ot 0| A™E LICt
AWB Offset X AWB Width
1 1
. I I
Offset X Width I i
1 1
1 1
b 16 l144 1208
sjbooooodoooooooooooooOCocooojooocoo0DooooOoOn
> 1000000[000000000000000/00000j00000000000000
- :000000|0000000000000000000000000,000000000
& ;0000000000000 000000O0NO000000000000000000
S FraR=Ral=R=l=]|(=R=R=R=R=R=R=R=R=R=R=R=R=R=R="=R=k=R=]=| =R=R=R=R=N=R=R=R=R=R=R=R=R=!
5000000000000 00000O00OO00000000OOoO000000nn
G EEEEEEEEEEEEEEEEEEEE FEEEEE
o000 OiO0000C0O00ONOODOO0o0oOjD000000o0oo00oon
S0000000OO00nDDnDoDonDoonnoEesa000s008008808 “nage[QO|
= Y000000EEE0800800000000800000000000000000000
_ S| noooooopooooooooooopododoooooocooDooooooooo
) MOOOOOD[dO0O000 00000000000 OEESEEc o000 00000
T 2000000000000 OOCOOOO0OORO00EOODOCOoc0O0ODOodo
R Bl ] DDDDDDEEEEEEEEEEEE—-/“NBIQOI
4OOOOOOj{EoOooOOOoOOOoOOOOoooOEooooOcoOoC0oOCOng
sO0000000oo0ooooooooooofAooooooooooocoooooog
[ei==gs] =] Dooooooooooooog
7oO00 o DDDDDDDDDDDDDDE
10000 O SRSREN=RsI=N=R=R=R=R=R=R=0=]
woooo o pooooooooocoood
______ 200000C = SRSREN=RSi=R=R=R=R=R=R=R=R=]=
200 00 Eiaf=]=k=R=i=R=R=R=R=R=R= k=]
»0000 =i=i=i=R=R=k==R=R=R=R=R=0=)
2BOOO0O =R=R=R=R=R=R=R=R=R=R=R=R=R=|
240000 =R=R=k=R=R=R=R=R=R=R=R=R=R=)
2500 0O =R=i=k=R=R=R=R=R=R=R=R=R=R=)
260000 e R=R=R=R=R=R=R=R=R=R=R=R=R=|
70000 =R=R=k=R=R=R=R=R=R=R=R=R=R=|
800 00 oonopooooon

a8 9-5 7= HOo[H RO
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9.7

9.7.1

White Balance (2] 742}

22 FtH2toM s FtHEtoA BE&e Fdol Ze #HAE =FY 5 A= white balance

Jleg AEE 5 UEHLICH VC-5MC-M/C110H ZHHI2HOA A=l white balance 7|52 Red,

Green % BlueQl ZE(intensity)S MEHC=Z ™Y 4= UASLICL Balance Ratio IF2t0|EE

APESHY ZF AMol ZEE Md-Pe £ QUSLICH Balance Ratio 4f2 1.08H 4.07tX M43

7tsetL|Ct Balance Ratio Lt2tO|HE 1.022 HAHst A ofd MAMO| ZE = white balance
HALSCREEH Fas 92X AEL|CH Balance Ratio I2I0|EHE 1.0ECH 2 gfo2 MANSIH
oIy MAMO| LT+ Balance Ratio #t0l H|ZHBHA SZtetLICt. O £0{, Balance Ratio

Oi2f0jHE 1.52 2F51H iy Myol == 50% Sttt

White Balance &1 XML Lt2t0|H+= 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 9-10 XML Parameters related to White Balance

Balance White Auto

Zef 7IH2to M= Balance White Auto 7|52 AF&Y 4= ASLICEH GreyWorld Z22|S00 et
72| FIH oA =SBt FAO| White Balance® ZHSL|Ct Balance White Auto 7|5&
THSt7| 0|l Data ROI EEE MHS{OF & LICH. Data ROIE AESHK| 22® Balance White

Auto 7|S2 Image ROI Lol @ HO|HE AHESIO White BalanceE ZEgLICEH

Balance
White Auto Of2t0|EHE OnceZ AYSIH Greens 7|22 Red % Bluel| Balance RatioE

AOiA Q! gfo2 ZHSI0 White BalanceS H&LICEH

Balance White Auto #f& XML Lt2t0|H+= ChZaF Z& L Lt

[=
XML Parameter Value Description
AnalogControl  BalanceWhite  Off Balance White Auto 7|& Off
Auto Once White Balance =8 13| =& = Off
H 9-11 XML Parameter related to Balance White Auto
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9.8  Gain ¥ Black Level
Gain If2t0|E gi0| S7tstH F&ol 2E T gt SIHAE =+
Z8ot= 2O =2 Grey o= ZH02tOIM =8 £ s CH
7. Gain Selector Lt2t0/HE ARESIY RSH= Gain Control(Digital Al)S MEHRFL|CE

2. Gain Oi2l0|HE Jote glez dggL .

SLICEH o2 Qls MA{of A

30

Black Level Tf2f0|EE Z=H5I0] FtH2toilA St = gtof 28 UUS offsets F7He
= AL

0f @I5t= Black Level Control(Digital All)S MEdSHL|CE,

7. Black Level Selector Lf2I0|EH{S At}
o2 MHESILCH Pixel Format If2t0|E AN Zfof| w2t

7. Black Level II2t0|HE st= 4
M A A ERI7F e

Gain % Black Level A& 2t XML Lf2t0|E & CHSop 25 LT

XML Parameters Value Description
Analog  GainSelector Digital All DE CXE M0 Gain 3f M8
Confrol  Gain 1.0x ~ 32.0x CIXIEY Gain gf 4%
BlackLevelSelector Digital All DE OX" x40 Black Level 2t M&2
BlackLevel 8 bit: 0 ~ 15.93 Black Level gf &3
10 bit: 0 ~ 63.75
12 bit: 0 ~ 255.00

H 9-12 XML Parameters related to Gain and Black Level
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9.9 Defective Pixel Correction

CMOS MOjl= 8o Moz BIZSHX| RStz Defect PixelO] EXE + UAFLILE Ol=
=8 Fdo FES BoxelER BEO0| FQeLCE 4 FHHZ0f AFEE CMOS M2l Defect
Pixel 2= =oF THAOIA Zto2to] HELICE AMEXH7L Defect Pixel YE2E F7totei=
8%, M2 Defect Pixel2| ZtE IS 7t0|2tof Y HaHOF LT, XtMlet 282 Appendix AS
EZRSIAA 2

9.9.1 H73 9YY

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

L3I | L2 L1 R1 ] R2 | R3

I

Current Pixel

a2 9-6 2HE Defect Pixel2 /X

@ Ot 20| 2k E™HOF & Defect Pixel?l Current PixelO| U= [f, O] Ao B

o\l

>
rlo

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

QI Defect Pixel Current Pixelo| &7 Zt
=] (L1 +R1)/2

L1 R1

R1 L1

LT, 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

T 9-13 Defect Pixel 27 gt Al
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9.10 Flat Field Correction

Flat Field Correction® XYt Z2 f &F0| 2o F&fel HiZo| NEX] AZ I 0|
BESI Moz HIZA 70| YESH QAIS L2 st= J|SQLC) Flat Field B 7|52
7tEfolStH Ofefel Alnp ZO| LIERH 4= USLICH

IC = IR / IF

IC: PEE IAO Y g
IR: A2 oo Yy gt
IF: Flat Field OIOIE2| &I gt

A AFE =AM CH2 ®XI0| [M2tM Flat Field 28 OB S MMt = 7t02to| H] et

HZ22|0f &Z&RLICt

7. Flat Field Data Generate L}2}0|E{E AHEHL|CE,
Flat Field Data Generate Lf2I0|HE Aot = of o] Fa2 2S55tH =4 E Flat Field
2 HOIHE MdgtLct.

2. Flat Field Data Selector Lt2t0|HE AFESIO M40t Flat Field 28 HIOIHE N&<
KIS MEHBL|CE

J. Flat Field Data Save Lf2}0[HE HAlSI0 MMt Flat Field HIOIHE H|S[ZHAM o220
MAESLIEH =A4E Flat Field H0|H= 280 AMEE Of, 23 9-81t &

; —Qa

0| Bilinear
Interpolation@ 2 &t E = MG& LT

MMt Flat Field 24 OO0 E FA|StD O|™ Flat Field 278 G|O|E{E AMESt2{™, Flat
Field Data Save Lf2}0/E{S A&lSt7| 0| Flat Field Data Load It2t0|EHE ASHBHL|CE

4. Flat Field Correction I}2I0|EHE onC 2 MANEEM Flat Field HIO|HE ZHH 240
ESEC =l M ul )

ii Caution!
*  Flat Field CIO|HE AM3}7| ©™of| Defective Pixel Correction 7|5S XN dHst=
20| E&L L
* Flat Field Data Generate Lf2t0|HE AAYst7| Mo CSap 20| 7t02tE -8 0f

)

grLct.
OffsetX, Y: 0
Width, Height: Z|CHZ}
o ot Hol JAS 25T 4= QAT E Acquisition Start FHES AUt = FIHEIE free-
nC 2 AE&7{L}, Ea AlSEZ Ftojato) Z2sHoF SHLCt,
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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 .
H <]R > IF <IC>
L.

0
copied . . . Magnified Image
copied copied copied L Bounda ry
| l l
o :
copied g
tblock of pixels i
Y v
|- mmmmmaa > “‘
block of pixels .
O—T— ° scaled down data
copied
K

Magnified Image
Bounda ry

J&l 9-8 Bilinear Interpolated Magnification
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9.10.1

Flat Field Correction &2 XML Lt2t0|H = Chs1f 25U Ch

XML Parameters Value Description
FlatFieldControl  FlatFieldCorrection Off Flat Field Correction 7|& SHAl
Oon Flat Field Correction 7| &4
FlatFieldDataSelector ~ Space0 ~ Flat Field HIO|HE ME E&= 2328 ¥Y
Spacell 2 4%
Space0~Spacel :ALEX MY HY
FlatFieldDataGenerate - Flat Field CIOIE ¥d
FlatFieldDataSave - A%t Flat Field 27 CIOIHE H21gH
220 MY

(FlatFieldDataGenerate2 At G|0|E
= U ozeof M7 o
Ztofetel dRAS ZAC # = oY HoHE
CHAl AFESHT H2/Zd oizzlof MY
si{of 2t.)

FlatFieldDataload - H2lgd ozZ2/o HYH UAes
Flat Field CIOIHE 24Hd oz2|2
=227

H 9-14 XML Parameters related to Flat Field Correction

Flat Field Data Selector

AOIA B HIQL 20| MM Flat Field 24 GHO|EHE= 702t 32N HZ2|0 MO
UL, O] HO|HE= Zioete] ©RE ZCh M =AELU D ZHH2te] MRS Ut A 20k
At Flat Field 28 HIO|HE Ar&st2{™ ZtH2te| Hi2ldd o22|of X

C-5MC-M/C110H ZtH2l= Flat Field 23 CIO|HE X &AL =2
oy 22l Y2 MI2LCH Flat Field Data Selector Lt2HO|EE ARESHO Adt= FL2

Mejs 4 Lot

FSHOF grLItt.

_—
o
= & UAs 1274e

<

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

Flat Field Data 0
Flat Field Data 1

Flat Field Data ---

Flat Field Data N

12l 9.9  Flat Field Data Selector

Flat Field Data Load

Flat Field Data Save | '

Flat Field Data Load
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Flat Field GOJE| X{&5}7)

= Flat Field HIOIHE Zi0{2} Flash H2z2[e] X|F& FHo| XMYsa{H

(] 'y

7. Flat Field Data Selector Lt2t0|HE ARESHO X 2 MotEl Flat Field HIO|HE XMEY &
A2 X[t

Z. Flat Field Data Save Lf2t0[HE M50 2MotE Flat Field 28 HIOHE Kot G0
XMEet ct

Flat Field 2% G|O|§| 23| Q7|

Flat Field 27 CIO|HE 7to2tel H2/gd ml22|of Mot 4% 7to2te] &4 Flat Field 27
ol d9cz =22 = USUICH

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 If2i0|HE Aals

o
FO] MEHSE Flat Field 28 HIO|HE &4 Flat Field
23 OOl 9oz =2{zLCt.
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9.11 Digital I/0 Control

7toEte] ZES ©/=9 tHAte ChYe RE2 AR8E

Digital I/O Control =&

XML Parameters

DigitallOControl  LineSelector

Linel

LineMode Input
Output
FALSE
TRUE
Off

FrameActive

Linelnverter

LineSource

LineActive
ExposureActive
UserOutputO

TimerOActive
CountOActive

FALSE
TRUE
0 ~ 1,000,000

UserOutputValue

DebounceTime

Description

Ztoete] 8 Gt F 2, 3 H oA Gx
S0l s 473

it 6H EHAf = 48§ HE gd=ES
o CHal 478

LineOE MEHSIH, 2oz MEf HA|
Line12 MEHSIH, S0 =2 HEf HA|

Line &3 Az BHHEX] 43

Line £ 4z diH

Line =3 ofix

of Z2f|9l readout S HAZ £
oF 2t919| readout 7S HAZ £
I =E AIZES HAZ =9
UserOutputValue A3 giof M2 A
=T

AFEXF A Timer 28 AT E HAZ

=24
=T
AEA ME counter B3 AMsE HAR
=24
=T

BitS Lowz= &X

BitZ HighZ AX

OO A2 MZAE THR|2 Debounce A7t
MH (Default: 0.5 us)

H 9-15 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 9-10 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

38 9-11 Exposure Active Signal
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9.12

Debounce
VC-5MC-M/C110H ZtH|2te] Debounce 7ls&
M= E FESH0 gast 45 M= 72t S8 = UASLICL Debounce Times

Low 7Al AlZtE Adg &+ AL

Abgotel |ast Y3 Aset Rmu 9
o

nx
oz
Ot
2

=
o, &%t &y Mz7t 7t0 2o s2& AIEI HEE AE ARO]0f= Debounce TimeZt=E 9|

)
(D
O
(@]
[
-]
(@)
D
=
3
D
mjo
nx
o
Of
e
-
oo
|
o
=t
my!
°
nx
oA
g
HT
-
1A
rlo
.
(@]
0
st
—
(@]
=
Rat
fot
rir
-0
fot
rot

Arrived Input Signals

| I I Il
Debounce __| | N ___
Debounce Time |
Applied Valid Signals .
Delay Delay
18 9-12 Debounce
Debounce Time #& XML Lt2t0|E & O3 Z&L o
XML Parameter Value Description
DigitallOControl ~ Debounce ~ 0-1,000,000 pys  OFO|AZMZE CIRIE Debounce Al7H 87
Time (Default: 0.5 ps)

H 9-16 XML Parameter related to Debounce Time
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9.13 Timer Control

AL

Line SourceE TimerOActiveZ2 AESHH ZtH2ts TimerE AFESIH =8 AZE HEY =+
[UELICH. VC-5MC-M/C110H Zt0|2h= Frame Active, Exposure Active O|HIE L= Q& E2|A

AN
HMZE Timere| A Mz 2 AMEE = UG LI

Timer #t& XML ot2t0|H = Crg1dr 25 L

XML Parameters Value Description
CounterAnd TimerDuration 1~ 60,000,000 pys Timer Trigger Activation2
TimerControl Rising/Falling EdgeZ ddst 42
Timer =3 =29 71§ X|E
TimerDelay 0~ 60,000,000 pys Tmer & AMSE =Hs7| Mo
HEaL XA Al XE
TimerReset - TimerE Z&7|2}8t10 CHAl A|Z}
TimerTriggerSource Off Timer £ A= S|

ExposureActive X E AZEES Timer 28 Mz 9
AN MS2 A

FrameActive oF T ol readout #+7HS Timer
=H AMSO| AA MT 2 AL

CCl CCl AMZE Timer 88 AM39l a4~
A2 AR

Line0 e E2|A AMSE Timer 28 239
AN AMNSE AR

Counter0Start M| £ Counter0Z Timer =
MBO| AA ABZ AR

TimerTriggerActivation  RisingEdge MEHSH Ez2|AH Mm99l &5 HX|E

Timer £2 Al E2|HZ2 EESLE
INES

FalingEdge MEHSE EZ2|A AMZol Ttd oX|E
Timer £2 A% E2|HZ2 XESLE
INES

AnyEdge MEfSE Eg|A AMzo| 45 8l &t
OXIE Timer 28 ¢tz EZHE &&
[} E==N P

LevelHigh MEiot Eg2|H M=Z7F High 77+ of
Timer £8 MZ7t RBSIEE X|H

LevelLow MEist E2|AH AMZIF Low 20 MY

Timer €8 M7} RR5EE XY

H 9-17 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 If2t0|H 2 H7F 6_ XIS AlZHO] A|ZtEl = gtz Euict,
3 XA AZHO] Bt2E|H A MO High F7HEHE Timer A= 7b A5SL|CE
Exposure 1
= Timer
= Delay
Timer Signal -

Timer Trigger Source event occurs

* Timer Trigger Activation is set to Level High.

a8 9-13 Timer Signal
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9.14 Counter Control

VC-5MC-M/C110H ZtH2t0AM XSSt Counter

M A

7
2 = ASUCLH oE =0, AF0M FtH 0 S5&

Counter Control &t2 XML L}2t0|E &= CHS b Z2& LT}

|:9
o=
E

ofm
o
>
N
=
o
|0
am
ox
o
=
im
|
P
]

27| N0 £ =olY & ALt

XML Parameters Value

CounterAnd CounterSelector Counter0

TimerControl  CounterEventSource Off
FrameActive
LineActive

Exposure
Active
CCl1

Line0

CounterEventActivation  RisingEdge

FallingEdge

CounterResetSource Off
Frame Active

Exposure
Active
Acquisition
Active
Line0
CounterResetActivation  RisingEdge
FallingEdge
AnyEdge
LevelHigh
LevelLow
CounterReset -
CounterValue -
CounterValueAtReset -
CounterDuration 1 — 4294967295

CounterStatus -

Description

_|IT1

MM Counters MEH
Counterg 37| ot7]
FrameActive S92 ==Xt M|7|
Line Active 29| ==X} A|7|
Exposure Active 4122 ==Xt A|7|

\J

ot for
|10 |o

LinkTrigger0 4! At M7

Qe E2[A A SN P

MENSE Event Source Al 9| AL Of K|
£ M7

MENSE Event Source A9 Bt Of K|
£ M7

Counter Reset E2|HE dliX|5}7|
Frame Active 2SS Reset SourceZ
=

o

Exposure Active 4125 Reset Source
2 AE

Acquisition  Active
SourceZ2 At2
Line0 /= E Reset SourceZ AtE
MEHSE Reset Source AT Ol AL Of X
0| CounterZ Reset

MEHSE Reset Source AT 9| St Of K|
0| CounterZ2 Reset

MEHSE Reset Source A9 A5 OfX|
L= o4 OIXI0AM CounterE Reset
MEHSE Reset Source AT 2HHO
HighO|® Counterg Reset

MEHSHE Reset Source 2% ZHHO| Low
0| Counterg& Reset

MEHSE CounterE 7|35 CHA|
NES

MEHSE Counter2| S|

Counter Reset HHZ AHAM2 O
CounterQ| 7t HA|
Counters &z ¥

A2 M
T = Eg

Counterl| X AEH HA|

MZE  Reset

7x| A oHIE

—

H 9-18 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 9-19 XML Parameters related to Counter Control #2
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9.15 Temperature Monitor

Jojatols LR 222 BLESH| Sl MA 20| Y0l oA MAZIeR =2 stol
& 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 9-20 XML Parameters related to Device Temperature

9.16 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 Zioiet =7 o &
GlolE M& =
A o7 &

Fast Flashing Green
Steady Green

H 9-21 Status LED
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9.17 Test Pattern

Ztogte] M2 s OFES =Zelsty| fd g AMEREEH Lis

OO 1= -

LHFOM ddet HAE TiES =958 488 + UAgLILh HAE oiE

A, 242 7tz dge = gio] g O|0|X|

—~~

oF

0|0]X|(Grey Diagonal Ramp), CHZt

Moving), 2|2 MMM == 5t

goz 3o 21 g%

rir
N
Hu
0%
0%t
o}

HAE ofE 23 XML Oiet0|H= Csdh 25 L0

dd HoH oy
o

25 U 77t

Grey Horizontal Ramp), CHZ W=fe 2 gfo| CtE
O|l&= 0|O|X|(Grey Diagonal Ramp

2 2fO| CFZ2 O|O|X|(Sensor Specific) & LICt.

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= HF

AMOIM HBste HIAE IHH
oz 43

H 9-22 XML Parameter related to Test Pattern

18 9-14 Grey Horizontal Ramp

J8 9-15 Grey Diagonal Ramp
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J8&l 9-16 Grey Diagonal Ramp Moving

38l 9-17 Sensor Specific

Caution!
L \ FiOEtO] S EOf [mEtM EEHI|E Test Pattern?| YHO0| H2tX |22 FJA0| CHEA &Y

& AL,
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9.18 Reverse X
O] 7|52 Test Image

322 &

Fzoz gao

Yol 7t2H Y =5 7 3 %
REE Melet ZtHEe] 2E As RENAM HE Tt LI
Value Description

XML Parameter
ImageFormatControl

ReverseX  FALSE Reverse X 7|s ollA|
TRUE o2 ZRE FHEY

H 9-23 XML Parameter related to Reverse X

Pitch Alignment

. il

g 918

1o
e
08
0z

12 9-19 Reverse X
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9.19 Reverse 'Y
Aol Jted &
X

AEs ZEOM A

=2 JIEeR FY9 YotE FlEE 7IsYuL o 7|2 FtHate] 2E

18

oo o>
N
or
g_k
-
n

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

XML Parameter Value Description
ImageFormatControl ~ ReverseY FALSE Reverse Y 7|5 oiiAl
TRUE geS gtz FEY|

H 9-24 XML Parameter related to Reverse Y

12 9-21 ReverseY Y4t

Caution!
A Reverse Y 7|52 AR8StD LMe, 7t0i2te] 2 HIO|H(FFC)E MSFH 27X CHA|
MdsioF gfLCt,
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9.20 Device Link Throughput Limit

Device Link Throughput Limit 7|s& & ALEAt= ZtO2tO|AM AR AFHE HOHE
HEg M AME Ttsot 2O Y= Moty = JASLOH

Zt

Device Link Throughput Limit & XML mj2tole = ChSat
XML Parameter

m

o>
-
o

Description
DeviceControl

DevicelinkThroughputlimit ~ AtE 7ts3H X CHF = X THbps)
H 9-25 XML Parameter related to Device Link Throughput Limit

Caution!

A N0l ¥y B2

©2{# Device Link Throughput Limit D2t0/HE Z[Cigie2
HESHAIQ. X o I EHO0| NotE = US
Z|CHEL2 1700Q) LT

L|C}. VC-5MC-M/C110HS| Z2,

9.21 Device User ID

7t 2tol AFEXF ol §EE 64 bytetXA| YHE 5 ASLIC

Device User ID #t& XML Lt2to|H= ChSaF &L Lt
XML Parameter

Description
DeviceControl  DeviceUserlD  AFEAL Ho| HE U= (64 byte)

H 9-26 XML Parameter related to Device User ID

9.22 Device Reset

2t

Device Reset =21 XML Lt2}0|E+= CtSot Z5L LT,

XML Parameter Description

DeviceControl  Device Reset =2|H Reset ¢

H 9-27 XML Parameter related to Device Reset
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9.23 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.

9.24 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 &<
OS2 Loadit 7ts
UserSetDefault  Default  ZtH2} Reset Al Factory Default Settings & &
UserSetl  7t0H2t Reset Al UserSetl H-&
UserSet2  7t0H2t Reset A| UserSet2 H-&

H 9-28 XML Parameters related to User Set Control

Page 81 of 107



VIBWOrkKs VC-5MC-M/C110H At2X}F OjHH

Default S0 M Zio2t 28 g2 7io2tel Y S92z 22s = AN 23
BEdy = QUEUH. FtHEel HRES ACE AZALE FHHELE  resetst®  FiOf2te]
FH0lA et g2 SlofZUCH &Y el X 2 4E resetet 0= AL H
=3
=

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 9-22  User Set Control

Icf 1/2

sct 1/2

~—

Work Space sci 0/1/2

Icf O
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10%.Camera Configuration

101 AHE &4

7to2te] 2& A2 Camera Link2| RS-644 Al2|g sS4l & O|FO{TLCH EHOEg
O[&3tAHL ALEXL OfiZ2[AHO|MOM AT HMOStuXt o 4% O3 #d2 sS4 d82=
Mol 4= ALt
® Baud Rate: 115200 bps
¢ Data Bit: 8 bit
®  Parity Bit: No parity
®  Stop Bit: 1 stop bit
®  Flow Control: None
10.2  IfE{0|E MX HE A2t
2 59

AFERZE m2tolHE dE5rE siY metiH7E A H8&He Al mi2tojgel F
f

=
1S HATLICH Exposure Time L2t0|EE MHSIH L

o] Ztz AEHO| 2tAM CHELCEH Exposure Time Lf2tO|EE HQ$t 2= m2t0|H=

x|
Ot Z0| readoutE A|ESH| ™ REQ_Frame =

N
-

g5 W HEZO ot

AME O == AlZh 280]

o

mjo

=
o =
ol mi2tolHE 280t o =8 diY mi2tolee S7|=tE 7RSO BfLICE.
= O
=

B4

—

AX ZtHEte] %S El
VS

S D207t HEEX B2 Y= M 2 LinetX| &5 +& A UL
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Setting .Recognizing Applying Setting ‘Exposure Time’_ Recognizing
Parameter ..' Parameter .’ Parameter Parameter + Parameter
v § (Ack'OK) p v y (Ack‘OK)
. Applying ‘Exposure Time’
_.' Parameter
Parameter _ e
Exposure for E Exposure for
Image 1 ; Image 2
Exposure -
.- p_— E —
REQ_Frame :
E ——
Line 1 Line 2 :
Readout

-

a8 101 mfEofH 2H HE Al
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10.3 14| 1d|0|E{(Configurator)

Aoe20lH= ®/EA Camera Link  ZiHEHE HEESH| {8 HMaEH= HE

OfZ2IAOIHYLICE AMEAtE O 0[HE Sof HeloiA 7ttt mef0jEE #HEorAL
7t

l2tE MoE += UAFLIC.

L

10.3.1 ZI|F7Y|0|E A|ZES1|

ALEX HREO FHHEIE FE(eF FiHE oA gY HXR)et = L X W2k

AL 0|HE HAdg = ASULCEH

7. ZtHete] MRS A = Configurator.exe ot

2. o|mf AL Ot 72t HZE o E =2
Of EA|ZLIC.

3 SO BEA|E REHES OIRA @

S Lt

o
>

45t Camera Scan &0| EA|EL|C,
ZE Ziojetrt Ao nHAHS otH

_o'_|-ﬂJ
o
I'B

M

_"?:_H-l
=

rm

oz 2ot OtS Add to list HFE

XML 7|8F HEES X|@te B2 Camera Link 7HHEIE S50 F=IH6tH M2 HEH
of AmOolHZ FtH2tE 28 & UFLIL.

Camera Scan n

VIEWOrks

Imaging Expert

WC-SMC-K110 |

(Ktium-CL_MX4_1_Serial_0 VC-SMC-M110 Add to list

I e e %‘
SCAN InterfaceType :
PORT FrameGrabber v
SELECT EXTT

PORT

a8 10-2 Add to list in the Camera Scan window
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3| BEAlE REHS G2 22/5tH DeviceProperty &1t Configurator Plus 0| LtEt

ELICE.

DeviceProperty &0= 7IH2F T2t0|HE 28 + A= HEEO| AL,

|87 DeviceProperty

Device Properties o x
8 ‘%” Gury
E Root ~
B DeviceControl
DeviceScanType Areascan
DeviceVendorMame VIEWORKS

DeviceModelName VC-5MC-M110
DeviceManufacturerinfo
DeviceVersion M:0.2.3 F:0.0.15

001

DeviceSerialNumber
DevicelserlD

DeviceSFNCVersionMajor 2
DeviceSFNCVersionMinor 0
DeviceSFNCVersionSubMinor 0
DeviceManifestEntrySelector 0

DeviceManifestXMLMajorVersion 0
DeviceManifest{MLMinorVersion 0
DeviceManifest{MLSubMinorVersi... 2
DeviceManifestSchemalMajorVersion 1
DeviceManifestSchemaMinorVersion 1
DeviceManifestPrimaryURL
DeviceTLType

Localve3mc-0.0.2.zip; 1 FEODDD0;6BIC
Cameralink
DeviceTLVersionMajor

= —

DeviceTlVersionMinor

DeviceTlVersionSubMinaor
DevicelinkSelector
DevicelinkSpeed
DevicelinkThroughputLimit
DevicelinkCommandTimeout

=

=

5440.000000
1700.000000

300000.000000

DeviceReset Execute
DevicelndicatorMode Active

DeviceTemperatureSelector Mainboard

DeviceTemperature 56.248352

Timestamp 43556729565

Timestamplncrement 5

TimestampReset Execute I
TimestampResetValue 0

Timestamplatch Execute I
TimestamplatchValue 0

ImageFormatControl

SensorWidth 2443

SensorHeight 2048

WidthMax 2448

HeightMax 2048

Width 2443

12l 10-3 Device Property
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Configurator Plus &0 A= Device Property ¥ Device Maintenance &2 HEAIZ 5= /US|

o= P IN=]
C}. Device Maintenance &0|A& Defective Pixel Mapg CHR2ZE3SIALE 7t 2t| MCU,
FPGA % XML It¥s g 0lEE £+ US|

T Mg

Configurator Plus - WVC-103MC-CT7I10 - s
Tools = About

Device Property

Device Maintenance
Device Maintenance PKG

Defect FFC Script

PKIG
PKG File Information
1. File Path
| c:#coLoR. foga

2. File Size
[aEsDEC|

Send

1. Camera PKG:
Output =

2. Download PKG:

0% |

Camera PKG Download

J&l 10-4 Configurator Plus ¥ Device Maintenance
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10.4 Command List

VC-5MC-M/C110H ZttH2tofAf HMSote 7[s2 g 302k 48 + ASHC

Command Syntax Return Description
Value

Help help String DE HHEHO HA
Set ROI Offset X SOX N OK ROI AlZF X|HO| X ZI&
Get ROI Offset X gox n n: X axis offset
Set ROI Offset Y soy n OK ROI A2t X|AHQ| ¥ ZHE
Get ROI Offset Y goy n n: Y axis offset
Set Image Width siw N OK ROI = &%
Get Image Width giw n n: Width 2t
Set Image Height sih n OK ROI £0| 44
Get Image Height gih n n: Height 2t
Set Region Selector srs N oK Multi-ROI B8 Al 478< ROI MEH
Get Region Selector ars n n:ROI =
Set Region Mode s,c 0|1 OK Multi-ROI A7 Al MEESH ROI &7 /8 A|
Get Region Mode grc 0|1 0: ROI Sl{A|

1:ROI &%
Set Region Offset X SIX N oK Multi-ROI A7 Al MEHSH ROIRE 2 12
Get Region Offset X arx n =4 Offset 28

n: X axis offset
Set Region Offset Y sty n oK Multi-ROI 27 Al MEESH ROIRE 2 12
Get Region Offset Y ary n =% Offset 28

n: Y axis offset
Set Region Width Srwo N OK Multi-ROI A& Al MESE ROIS| = HE
Get Region Width agw n n: Width 2t
Set Region Height sth n OK Multi-ROI & Al MEISH ROIS| &0 47
Get Region Height arh n n: Height 2t
Set Binning Selector sbns 0 OK Binning QUZE! M EH
Get Binning Selector gbns 0 0: Sensor
Set Binning Horizontal Mode  sbhm 0  OK Binning Vertical Mode0| [T2tM A5 2 B2
Get Binning Horizontal Mode  gbhm 0 0: Sum
Set Binning Horizontal sbh 112 OK Binning Verticald|| M2tM XSO 2 HA
Get Binning Horizontal gbh 112 1]2: %1, x2
Set Binning Vertical Mode sovm 0 OK Binning Verticald| &% Binning ZE d3H
Get Binning Vertical Mode ~ gbvm 0 0: Sum
Set Binning Vertical sbv 1|2 OK S Hisfo R My DA 2
Get Binning Vertical gbv 112 1]2: %1, x2 (x2£ 20| MPE X[J)

H# 10-1 Command List #1
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Command
Set Test Image

Get Test Image

Set Camera Link
Tap Geometry
Get Camera Link
Tap Geometry

Set Camera Link
Clock Selector
Get Camera Link
Clock Selector

Set Data Bit
Get Data Bit

Set Defect Correction
Get Defect Correction

Set Horizontal Flip
Get Horizontal Flip

Set Vertical Flip
Get Vertical Flip

Acquisition Start
Acquisition Stop
Set Acquisition Mode
Get Acquisition Mode

Set Acquisition
Frame Count
Get Acquisition
Frame Count

Syntax
sti 01112]3]16

gti

stg 2]4]8|10

gtg

sccs O0]1]2]3

gccs

sdo 8]10]12
gdb

sdc 01
gdc

shf 01
ghf

svi O] 1
gvf

ast

asp

sam 012
gam

safc n

gafc

Return Description
Value
OK Test Image &4
0: Test Image 7|< SHA|
011121316 1: Grey Horizontal Ramp2 &8

2: Grey Diagonal RampZ &3
3: Grey Diagonal Ramp
Movinge 2 43

16: HMOAM HS35t=

Test Image2 44

OK Camera Link Tap Geometry 8%
2: 1X2-1Y (2 Tap)
2141810 4 1X4-1Y (4 Tap)

8: 1X8-1Y (8 Tap)
10: 1X10-1Y (10 Tap)

oK Camera Link Pixel Clock Speed A%
0: 32.5 Mz
0111213 1: 48 M
2: 65 Mz
3:85 Mz
OK Pixel Format A7H
8|10]12 8: 8 bit
10: 10 bit
12: 12 bit
OK Defect Pixel Correction 7|5 AN
01 0: Defect Pixel Correction 7| dfi Al
1: Defect Pixel Correction 7|5
2t ot
OK Reverse X (Horizontal Flip) 7|5 AH
01 0: Reverse X 7|s ofiX|
1: Reverse X 7|5 &AM3}
OK Reverse Y (Vertical Flip) 7|5 MH
01 0:Reverse Y 7| ofiX|
1:Reverse Y 7|5 243}
OK PRI ENES;
OK gy 2= T=
OK Acquisition Mode A3
0|12 0: Continuous

1: Single Frame
2: Multi-Frame

OK Acquisition Mode& Multi-Frame2 £
HYot 42 =25< Frame = 44
n n:1-255

H 102 Command List #2
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Command Syntax Return Bescription
Value
Set Frame Rate sfr n OK Trigger ModeS Off2 AX &t
Get Frame Rate gfr n 4% Exposure Start E2|AHE
WHste Heg 43
Get Acquisition Status  gast 01 SiIXf Ztoiztel 4 =5 oty
o F =0l
0: ¢ 25 HYES UK
=
1 Sy =25 g 1Y =
Set Trigger Mode stm 0|1 oK Trigger Mode 448
Get Trigger Mode gtm 01 0: Trigger Mode Off

(Free-run E2E)
1: Trigger Mode On

Set Trigger Source sts 3]10]14]18|22 OK Trigger ModeE Onl =
Get Trigger Source gts 3110]14]18]|22 HH B2 oA Uz XH
3: Software
10: User Output0
14: CCI
18: TimerQ Active
22: Line0
Generate SW Trigger  gst OK Software E2[7 4z dd
Set Trigger Activation  sta 0] 1 OK Trigger ModeE OnlzZ ™ot
Get Trigger Activation gta 0]1 42 A M3 9| Activation
2e 44
0O: Falling Edge
1: Rising Edge
Set Exposure Mode sem/ses O] 1 oK Exposure Mode &4
Get Exposure Mode ~ gem/ges Of1 0: Timed
1: Trigger Width
Set Short ssem 02 OK Short Exposure Mode &7
Exposure Mode 0: Off (Normal Exposure Mode)
Get Short gsem 0]2 2: Ultra Short
Exposure Mode
Set Exposure Time set n OK LE At 4
Get Exposure Time get n n: OO AZMZAE THe| Q]
=& A2t

e Normal: 7.39 us —é0s

e Ultra Short: 1.02 us —2.47 us
Get Exposure Offset geo n S| Exposure Offset 2+l

e Normal: 2.47 us

e Ultra Short: 0.00 us

H# 10-3 Command List #3
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Command

Set Black Level
Get Black Level

Set Digital Gain
Get Digital Gain

Generate Flat Field Data
Set Flat Field Data Selector
Get Flat Field Data Selector
Save Flat Field Data

Load Flat Field Data

Set Flat Field Correction
Get Flat Field Correction

Syntax Return
Value

sbl n OK
gbl n
sdg n OK
gdg n
gofd oK
sfds n OK
ofds n

sfd OK
Ifd OK
sfc 0]1 OK
gafc 0]1

Description

Black Level &H

n: Black Level gf(Setting range:

0 -255)

CIX|g Gain 2t &%

n: Gain f(Setting range:

1x —32x)

Flat Field Generator A&

Flat Field 278 C|O|E ¥ MEH

n:0-11 (AHEX} 278 ¥9)

Mt Flat Field 23 C|O|HE ME
Flot Field 28 OO/ F90| M&

H 22 Hz2|of MEE Flot Field 28
HOIHE 2gd HZ2E s

Flat Field Correction 7|5 MH

0: Flat Field Correction 7| sHA|

1: Flat Field Correction 7|5 &A%}

rot

H 10-4 Command List #4
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Command

Set Line Selector
Get Line Selector

Get Line Mode

Set Line Source
Get Line Source

Set Line Inverter
Get Line Inverter

Set User Output Value
Get User Output Value

Set Debounce Time
Get Debounce Time

Syntax
sins 01

glns

glnm

sinc 0[4]6]10]18]26
glnc

sIni
glni

0]1
suov 01
guov

sdbt n
gdbt

Return Value

oK
0|1

Of1

OK
0l4]6]10]18
|26

oK
01

oK
01

OK

Description

PHEE /5 ot MY
0: Line0

1: Linel
Mejst HES
/g3 mE 20l
0: Input

1. Output

A/Ez" A An Hs -
0: Off

4: Frame Active

6: Exposure Active

10: User Output0

18: Timer0 Active

26: CounterOActive

Line 8 4= H™ of 4
0:Line =8 &t off|

1:line &3

AHE&AE 47

0: BitZ Lowz MH
1:BitE HighzZ &3
Debounce AlZH HH

n: OIO|AZNHE T Q|
Debounce A|Zt
(0-1,000,000 us)

H 10-5 Command List #5
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Command

Set Counter Event
Source
Get Counter Event
Source

Set Counter Event
Activation

Get Counter Event
Activation

Set Counter Reset
Source

Get Counter Reset
Source

Set Counter Reset
Activation
Get Counter Reset
Activation

Reset Counter

Set Counter
Duration
Get Counter
Duration
Get Counter
Status

Set Counter
Trigger Source
Get Counter
Trigger Source

Set Counter
Trigger Activation
Get Counter
Trigger Activation

Syntax
sces0|4]5[6]14]22

gces

scea 0|1
gcea
scrs0|4]6]7]22

gcrs

scra0|1]|2]|3]4

gcra

rctr
scud

gcdu

gcst

sctts 046|722

gctts

sctaO|1[2]3]4

gcta

Return
Value
OK

0]14|5]6]|14]22

OK
Of1
OK

014]6]7]22

OK

0112|134

OK
OK

0]112]3]4

OK

0146|722

OK

0112134

Description

Counter Event Source 8™

0: Off

4: Frame Active

5: Line Active

6: Exposure Active

14: CC1

22: Line0

Counter Event Activation &3
0: Falling Edge

1: Rising Edge

Counter Reset Source 87

0: Off

4: Frame Active

6: Exposure Active

7: Acquisition Active

22: Linel

Counter Reset Activation A4

0: Falling Edge

1: Rising Edge

2: Level Low

3: Level High

4: Any Edge

CounterE Z7|3}st10 CHA| A%}
A

Counter Event 7%= AX

Counter?| X AE{| HA|
0: Counter Idle

1: Counter Trigger Wait

2: Counter Active

3: Counter Completed

4: Counter Overflow
Counterg A|&3SH7| 2|t
A M 43

0: Off

4: Frame Active

6: Exposure Active

7: Acquisition Active

22: Line0

Counterg Al&st=
Trigger Activation 2= M3
0O: Falling Edge

1: Rising Edge

2: Level Low

3: Level High

4: Any Edge

H 10-6 Command List #6
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Command

Set Timer
Duration

Get Timer
Duration

Set Timer Delay
Get Timer Delay
Reset Timer

Get Timer Status

Set Timer Trigger
Source
Get Timer Trigger
Source

Set Timer Trigger
Activation

Get Timer Trigger
Activation

Set AWB Offset X
Get AWB Offset X
Set AWB Offset Y
Get AWB Offset Y
Set AWB Width
Get AWB Width
Set AWB Height
Get AWB Height

Syntax

stdu n
gtdu

stdl n
gtdl
rtmr

gfst

stts 0]416]14]|22|26

gtts

stta 0]1]2]3]4

gtta

SWX N
gWXx
SWY n
awy
SWW N
agww
swh n
gwh

Return Value
OK

OK

OK
012

OK

014]6]14]22]26

OK

O[1]2]3]4

OK
OK
OK

OK

Description
Timer &3 4= 9| 7| 44
n: 1-60,000,000 ps

X Azt 478

n: 0 — 60,000,000 s

TimerE 27|25t CHA| A%
Timer 7| &Ef EA|

0: Timer Idle

1: Timer Trigger Wait

2: Timer Active

Timer £8 Mo a2 Mz 43
0: Off

4: Frame Active

6: Exposure Active

14: CCl1

22: Line0

26: CounterOActive

Timer 28 42| Activation
oc MY

0O: Falling Edge

1: Rising Edge

2: Level Low

3: Level High

4: Any Edge

HolE RO YFItSl 4
Offset A

ool RoOIRb  RAFIel +F

Offset A%
OOl ROICI Z MH

HlolE rROICl =0| 28

H 10-7 Command List #7
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Command Syntax Return Description
Value
Set RGB Gain s)g rlglb n  OK Ze H4do g= 43
Get RGB Gain gg rlglb n rlg|b:Red/ Green/ Blue &4
n: Gain #f (1.0x ~ 4.0x)
Auto White Balance arg oK Auto White Balance &+ B Alsl
Get Model Name gmn String togt & 0|5 EA|
Get MCU Version gmv String ZtH 2 MCU B HA|
Get FPGA Version gfv String 7tH2t FPGA BT HA|
Get Serial Number gsn piece String ZtoEt A2 s EA|
Get Current Temperature  gct String o2t LR 25 MM B2 EA
Reset Hardware rst - 7tz 2|4 A
Load Config. From Icf 0]1]2 OK 7t 43 4 =8|

0: Factory Default Setting=

7t 2ol Load

1: User 1 Setting2 72t Load

2: User 2 Setting2 ZtH2H0 Load
Save Config. To sct 112 OK 7to2t 48 4 ME

1: User 1 Setting®l X%t

2: User 2 Setting®l A%t
Set Config. Initialization sci 0]1]2 OK ot 2[4 Al 3E8g 43 o XE
Get Config. Initialization gci 0f1]2 0: Factory Default Setting

1: User 1 Setting

2: User 2 Setting

H# 10-8 Command List #8
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Appendix A. Defective Pixel Map Download

7. AMO|AM ofzf 21Z A=ZIHZ Defective Pixel Map HIOIEIS ZAMdSta CSV T (*.csv)2
Mo EZ g2 Mgt oids HE2FoM /A e DEULCEH A Al A
85t 7Ale ol 2aUC
R R AlRBlE 2l0l2 FMom Malgur
L2t W W AE Y, 45 KE 4202 YL
o Aol Y =Mz FaELCt

l?-: = % P defect data.csy - HI2E
3) = | me  HomaoolE A4 DE BEE) M0 290 SSBH
oy = |: conment line,

B & #2as 11 - o -- coment line,
2027 o [k 2 2 |[E [0 2% 2011.3 e
gg€E 2z 178,7
ra 52,8
D13 - § f 699,8
S——— o,

1 : comment line 171312

2 |-- coment line 608,16

3l |- H ¥

4 2011 3

5 178 7

6 52 8

7 699 8

8 268 10

9 1112 10

10 1713 12

11 608 16

12

13 I

2. At&stn U= EEHO.:IJEHEHOHH Masste M4 Z2 M0 AM Defective Pixel Maps 4|

O|EBIHLF C}
Or2h o Al A
e

r

O
|_
i
[

De
= 2

fect

Zto X}
EL O

TE

2SS ZASI0] o2t Of LtEtt== SfLCH.
t

3 File PathO| A B2 2E% csv TS &

MEgstn

=

Device Maintenance

=5)

| Pk | Defect |[FFc | script |

Defect File Information

1. File Path E]

2. File Size

1, Camera Defect:

2. Download Defect:

Defect

0% |

Camera Defect Download

[ Download

] [ upload torc |
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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 =
= XML ¢2{o HEZ &L

[=]
= 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

b

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

o
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Appendix C. Index

6
Bl FHUE 31
A
ACQUISITION CONTrOl.. i 33

Acquisition Mode

Continuous LFEFO[E] i

MultiFrame ZF2FO[E] .o

SingleFrame IFEFOE] ..o
Acquisition Mode TFHO[E] e 34
Acquisition Start & ..o 34
Acquisition Stop G- oo 34
B
DACK PANE ..o 28
Bayer RB 8/10/12 wooecioieieieiiieeeeeee 59
Block diagram ...ccvecceeiciiccece 24

C

Camera Link {98 e, 28, 29
Camera SCan e 85
O OSSR 36
COT B e 41
Configurator .o 7,27,85
Configurator Plus & ..o 87
Continuous DO B e 34
D

defect PIXEl .o 63
Defective Pixel Map L& 25 ..o, 87
defective pixel B .o 63
Device Maintenance & .o, 87
DeviceProperty & e 86
QIAGIAM e 24
IMENSION ttiiiiie e 26
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Exposure Mode

TIMEA ..
Trigger WIdth.....coooviiii i
Exposure Mode TFHO[E] e, 36
EXPOSUrE OFffSet. it 47
Exposure Time DHO[E] A7 e, 47
F
falling dge ..oovieeeceeeee e 38
F e 64
Flat Field Correction GIO|& ...ccooiiiiiiiieeeee 64
Flat Field 278 GIOIE] A/ e 64
FPGA Y II0IE L 87
frame grabber ..o 7
FrRE=IUN i 37
G
gain 2 B7 62
H
HIFOSE et 31
L
LINBO et 36

M

MATING ¢ttt 31
MCU 205 e 87
MONO 8/10/12 ittt 59
MultiFrame DO B e 34
Multi-ROlI 8 P B e 56
0]

OF TSt 27k e 62
OFFSEEX ettt 52
OFFSBLY e 52
overlapped =& BE 48
P

PIXEl FOrmMAt. e 59
pixelof offset FE7F .. 62
R

FISING BAGE veiiiit et 38
ROt 52
ROI @7 QIR B e 53
ROI Z7] 2 e 53
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S

schermatic diagram ... 32
SOR ZHYES o 29
Short Exposure Mode.......ccoveeveveenieiieiieeene 45, 46
ShortEXpOSUreMOde ....ovveeiiieiieeceeecee 45, 46
SingleFrame LFRf0[E] e 34
SOFEWAIE weieece e 36
SPECITICATION .veieeeeee e 23
STrODE QUTPUT coeeeee e 32
SErODE B2 AT e 32
SErOBe B2 B & i, 32

T
T e 27
TIME et 36
TIMErOACTIVE ottt 36
TFGGEr INMPUL ..o 32

Trigger Mode

CCT o
LINEO s
SOftWAre....cooiiiiii
TIMErOACEIVE ...eeiiieiiiiiee e
USErOULPULD. ...
Trigger Source DTFYO[E] i 36
Trigger Width ..o 36
Trigger Width =& 2E ..., 45
U
UILra ShOrt..oeeee e 45, 46
UIEraShort. o 45, 46
USErOUTPULO .. 36

Page 103 of 107



VIEWOrkKs

VC-5MC-M/C110H AtEXt Of 7

X

XML Itet0]&

ACQUISIIONACEIVE.. ...
ANAIOG CONIOL ...t
ANAIOGCONEIOL. ...
ANYEAGE .
BalanCeRaAtio .........vvviiiiiiiiiiiiie e
BalanceRatioSelector............ooviviviiiiiiiiic e
BalanceWhIteAULO.........uvviiieieeciiieeee e
BIaCKLEVEl ......eviiiiiieccce e
BlaCKLEVEISEIECTON. ......vvvvviiiiiiieeii

[ O USSRt
(07010 ] ) (=T 0] 7=
CounterAndTimeControl...

CounterDuration ..............

CounterEventActivation .

CoUunterEVENtSOUICE ...
COoUNtEIRESEE. ...
CouNnterREeSEtSOUICE ... v
COUNErSEIECTON . .. . e
(0701010} (=TS 7= (U1 74
(070100} (= V2] U= 74
CounterValuBAIRESEL ........vvevieeeeeeeeee e 74
DataRoICONTION ....eeeii e 60
DebOUNCE TIME....viiiiiiiiiiieeee e 70
DEDOUNCETIME. .. 68
DeVvICE RESEL.....cooiiiiii 80
DeviceControl ... 75, 80
DeviceLinkThroughputLimit ..o 80
DeviceTapGEOMELNY .......uiieiiiiee e 57
DeVICETEMPETALUIE .....eeieie et 75
DeviceTemperatureSeleCtor............coiiiiiiiiiiiiieecc e 75
DeviceUserD...................

DigitallOControl ...

ExposureActive..........

FaliNQEAQE ...

Flat Field Data Selector..........couvveeiiiiiciiiicc e 66
FlatFieldControl ... 66
FlatFieldCorreCtion ... 66
FlatFieldDataGenerate.............cccooooviiii 66
FlatFieldDataload .............cccooiiiiiiiiiii 66
FlatFieldDataSave .............ccoovvuuiiiieeeiecieeee e 66
FlatFieldDataSelector ...........cccuuviieiiiieciie e 66
FrameACHIVE. .......viiiiiiiiiiii e 68, 71,74
GIN e 62
GaINSEIECION ...t 62
Geometry_TXT0_TY oo 57
GEOMELrY_TX2_TY ot 57
GEOMELIY_TXA_TY oo 57
Geometry_1X8_1Y..... e 57
GreyDiagonalRamp.......... e 76
GreyDiagonalRampMoving............. e 76
GreyHorizontalRamp ... 76
HEIGNT . .. 53
HEIGNIMAX . 53

[T =t 68
[T O 71,74
LINEACHVE. ...t 74
[T T=T 0= (= 68
[0 =11V, oo [= TR 68
[T a TRt <ot (o] 68
[T a TS o Uo7 68
MURIROICONTIOL ..., 55
MUIIROIHEIGNT ... 55
MUIIROIMOGE. ... 55
MUIIROIOFFSEEX ... 55
MURIROIOFSELY ... 55
MURIROISEIECTON ... e 55
MURIROISTAIUS. ... 55
MultiRoiValid

MultiRoiWidth

(01557510, G
OFfSBLY
OULPUL e
LR o 0
REVEISEX ...
REVEISEY ..o
RISINGEAGE ..o
ROIHEIGNT. ...
ROIOFISEEX .o
ROIOTSELY .
ROISEIECTON ...
ROIWIAEN ...
SENSOTHEIGNT ... 53
SENSOISPECHTIC. ... 76
SENSOTWIALN ...
TestPattern ...

TimerOActive

TimerDelay ...

TimerDuration

TIMEIRESEL ...t
TimerTriggerACtivation..........cccccoiiiiiiiie e 71
TIMErTriggerSOUICE. ......ccuvieiiiiiiecie e 71
TransportLayerControl ..........ccccooiiiiiiiiiiiiiie e 57
UserDefault ..........veeeiieeee e 81
USEIrOULPULD. ..ot 68
UsSerOUtPULVAIUE ... 68
USEISEtT .o 81
USEISEL2 ..o 81
UsSerSetCoNtrol.........coooveeeiiiee e 81
UserSetload ..........ooiiiiiiiiee e 81
USEIrSEtSaAVE. . ... 81
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APEXREZOl HE U 80
G AL 38
A B e 7
AETH EH s 32
A 23
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3
FHHIRE LED A s 75
FHHIRE ZITEAZ | 80
R} O |S 88
FHHIRE S2YF AN 80
2t 25 26 DRI e 75
FHHIZE HO] e 85
FHHIRE B EEOH s 59
FHHIRE DR e 28
A7 /2127 i 81
L FO[E e, 7,27, 85
AL FYOIE THEEE e 27
AT IO AW 85

E

HIAE THE S 76
B T 83
E2 BE Off o 35
E7 BE 0N e, 35
E R A 36
EgA T U™ FIZ 32
I

RO} SO ] i 85
TR e 7
B e 37
T IO 59
[+

GE OfR] e 38
SIEQIO] BRI A 42
B 32
SI2M| BT HEE] L 31
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