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4 NE 4

Package Components

VT M42 GigE Camera with M42 mount
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5 HE 14

5.1 e

VT-3K7G, VT-4K5G % VT-6K3.5G 7IH2t= M42 OFREE X|{ste 10|22 = TDI(Time Delayed
Integration) 2t2l AZH FiH2t2 M 7|E EPO.J A70 FHHELECH S W2 linerate X =2 HEE

[
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ol A
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*  Hybrid TDI Line Scan

* Max. 6560 X 256 Pixel Resolution

* Bidirectional Operations with up to 256 TDI Stages
*  Anti-blooming

» Trigger Rescaler and Strobe Output Control

¢ GigE Interface up to 35 kiz

* Advanced PRNU and DSNU Correction

e Area Scan Mode for Camera Alignment

e
=)

Mo

L=}
* Flat Panel Display Inspection

e Printed Circuit Board Inspection
e  Wafer Inspection

*  High Performance Document Scanning
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5.2

Specification

VT M42 Gigk Ztt2te] 22 E AM¥2 Chsih 25Ut

Specification

VT-3K7G-E38A-32

VT-3K7G-H38A-128

Active Image (H x V) 3200x32 3200x128
Sensor Type Hybrid TDI Line Scan

Pixel Size 7.0 ym x 7.0 pm

Interface Gigabit Ethernet

Pixel Data Format 8/10/12 bit

TDI Stage 32 32/64/96/128
TDI Direction External Control Port or Programmable

Trigger Synchronization

Free-Run, External Trigger Signal
Programmable Line Rate and Trigger Polarity

Max. Line Rate 35 kHz
Min. Line Rate 1 kHz
Throughput 0.12 Gpix/s

Gamma Correction

User Defined LUT (Look Up Table)

Black Level

-255 ~ 255 at 8 bits

Gain Control

Analog Gain: 1%, 2X, 3X, 4% / Digital Gain: 1.0x ~ 8.0

External Trigger

External, 3.3V -5.0V

External

10~30VDC

Power
Dissipation

Typ. 3.5 W

Environmental

Ambient Operating: 0°C ~ 50°C (Housing: 10°C ~ 50°C), Storage: -40°C ~ 70°C

Mechanical / Weight

60 mm x 60 mm x 36 mm, 223 g

API SDK

Vieworks Imaging Solution 7.X

Optical Interface

Lens Mount

M42 x 1 mm

Sensor to Camera Front

10.10 mm (Optical Distance)

Sensor Alignment

Flatness +25 im
X +0.15 mm
y +0.15 mm
z +0.1 mm
Table 5.1 M42 mount X|& VT GigE 7HH2} Ar(VT-3K7G-E38A-32 / VT-3K7G-H38A-128)
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Specification

VT-4K5G-E26A-64

VT-4K5G-H26A-256

Active Image (H x V) 4640x64 4640x256
Sensor Type Hybrid TDI Line Scan

Pixel Size 5.0 ym x 5.0 um

Interface Gigabit Ethernet

Pixel Data Format 8/10/12 bit

TDI Stage 64 64 /128 /192 /256
TDI Direction External Control Port or Programmable

Trigger Synchronization

Free-Run, External Trigger Signal

Programmable Line Rate and Trigger Polarity

Max. Line Rate 25 khz
Min. Line Rate 1 kHz
Throughput 0.12 Gpix/s

Gamma Correction

User Defined LUT (Look Up Table)

Black Level

-255 ~ 255 at 8 bits

Gain Control

Analog Gain: 1X, 2X, 3X, 4X / Digital Gain: 1.0X ~8.0X

External Trigger

External, 3.3V-50V

External

10~30VDC

Power

Dissipation

Typ. 4.0 W

Environmental

Ambient Operating: 0°C ~ 50°C (Housing: 10°C ~ 50°C), Storage: -40°C ~ 70°C

Mechanical / Weight

60 mm x 60 mm x 36 mm, 223 g

AP| SDK

Vieworks Imaging Solution 7.X

Optical Interface

Lens Mount

M42 x 1 mm

Sensor to Camera Front

10.10 mm (Optical Distance)

Sensor Alignment

Flatness
X

y
z

+25 m

+0.15 mm
+0.15 mm

+0.1 mm

Table 5.2 M42 mount x|l VT GigE 7tH[2t AtY¥(VT-4K5G-E26A-64 | VT-4K5G-H26A-256)
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Specification

VT-6K3.5G-E19A-64

VT-6K3.5G-H19A-256

Active Image (H x V) 6560 %64 6560x256
Sensor Type Hybrid TDI Line Scan

Pixel Size 3.5 uym x 3.5 um

Interface Gigabit Ethernet

Pixel Data Format 8/10/12 bit

TDI Stage 64 64 /128 /192 /256
TDI Direction External Control Port or Programmable

Trigger Synchronization

Free-Run, External Trigger Signal
Programmable Line Rate and Trigger Polarity

Max. Line Rate 18 kHz
Min. Line Rate 1 kHz
Throughput 0.12 Gpix/s

Gamma Correction

User Defined LUT (Look Up Table)

Black Level

-255 ~ 255 at 8 bits

Gain Control

Analog Gain: 1%, 2X, 3X, 4% / Digital Gain: 1.0x ~ 8.0

External Trigger

External, 3.3V -5.0V

External

10~30VDC

Power
Dissipation

Typ. 4.5 W

Environmental

Ambient Operating: 0°C ~ 50°C (Housing: 10°C ~ 50°C), Storage: -40°C ~ 70°C

Mechanical / Weight

60 mm x 60 mm x 36 mm, 223 g

API SDK

Vieworks Imaging Solution 7.X

Optical Interface

Lens Mount

M42 x 1 mm

Sensor to Camera Front

10.10 mm (Optical Distance)

Sensor Alignment

Flatness
X

y
z

+25 im
+0.15 mm
+0.15 mm
+0.1 mm

Table 5.3 M42 mount X|& VT GigE 7tHI2t At(VT-6K3.5G-E19A-64 / VT-6K3.5G-H19A-256)
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5.3 Camera Block Diagram

Hybrid TDI
Line Scan
Sensor

VT M42 Gige 7ttH2t= 3712l PCB 2 7d&|0] A1, Block Diagram 2 CHZat &L Lt
~
4[External Trigger
.......................... R J
- FPGA .
Image Data : | \‘—[ Strobe
F . 1 J
Image Processing P .
] and 1
SPI Control Control Logic
N g Ethernet
P N - Controller
w Micro Controller
i \ J E ~ /

[ Flash ] [ DDR J

Figure 5.1 VT M42 GigE Camera Block Diagram
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54 AHEH St EN

ChE e Z= VT M42 Gige 7t 2tof Ciet AMER & 5S4 EoELICh

V
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01
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) \‘\__..
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Figure 5.2 Quantum Efficiency
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5.5 Mechanical Specification

L2 =82 2208 EHele 7to2t X|+=F LIEEL(C.

r ~_— Connector Hole
| 1 for Strobe Controller

g
1 & SHJOMBIA &

|
7.0!
o "\ 8-M4 DP5

B 42.0 N Screw Holes for Camera Mounting

and Strobe Controller
60.0z0.05
| 54.0 ‘ . 36

4-R2.0
N\

Image Plane ~ WG

5.0
M42 x P1.0 |

60.0+0.05
54.0

R ﬂj a CTRL@
4- M4 TAP DP5 — 10.48(Mechanical FB)
Screw Holes for Camera Mounting 10.10(Optical FB)

Figure 5.3 VT M42 GigE Camera Mechanical Dimension

5.5.1 Camera Mounting % Heat Dissipation

Ftoigts S35 e =+ U 7= X5t FiHE ot Fel 225 50 &= O|T2=2 FX[30F
X

YLICE VT ZtH2ts NP E22 A5 ASots S¢ FtHEte ol d 2k A¥E M 2= g2
LHO A FRIELIC SEX|2 FIHELE YEE o= SALE Eofet 2hdof EX5HH WEE 5 AUt

CtSot 22 byl Jto|=2telof matA MX|sts 40| £E&L L.
o LE ZR0| AN FiO2tel 5t 2=
Device Temperature LtZt0|EHE AME3SI0] HXf 7tH2t W

« A2HEO 3% FxE S0 YHSE It E S0 YEY + USLICL
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6 AIZEHO to|HA HE

VT M42 GigE 7t|2te] AT EQJ0{0& IwlP(lightweight IP) TCP/IP T3 (implementation) 20| ZT&HE LT},
Of 731 HHo CHot AZEQ0f 2to|MA HH = Ch2ar Z&L ot

Copyright (c) 2001-2004 Swedish Institute of Computer Science.

All rights reserved.
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Xt HFEO| Gigabit Ethernet Card, &3 AZTEQ
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A7

2of % Vieworks Imaging Solution O]

2 Vieworks Imaging Solution Installation Manual 2 & ZHAAIL.

Chg ZAHO| et AFEA HREO| 7tHZIE FZE L

1. ZioEter HE S5 X7 2250 [EX,

MEX HAREHS HRHO0| HY A=K =5ty A|L.

2. Ethernet H0|E2| 3t&F E& ZIHEtS RJ45 MO £ CHE E2 AFEO| Ethernet Card O

Az LI
MY OfYES
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8 Camera Interface

8.1 General Description
Ftofete] S HE0= 3B R HA Mup MEfEA| LED 7F A0 29| 7|52 Ci3u &4t
s @ RJ-45 Jack: HIC|R HOJH H& A 7HH2t M of
* (@ Status LED: HH JEf 8 & 25 BA|
- (®6% MY LH cixh: Ftoflat M@ 4
e @ 6% HEE Y&EY tih e E2|A 4= &A™ Bl Strobe EH

/ N

©) ©

____________________ @

Q)

Figure 8.1 VT M42 GigE Camera Back Panel
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8.2 RJ-45 = CHX}

8-pin RJ-45 U= EtXtE FHHELY| Ethernet A2 NS LICH RJ-45 2= CHXtO| T HiE2 Ethernet

1

Figure 8.2 RJ-45 Jack

e (O Ethernet Link LED (Orange): Ethernet link A| LED on
e (@ Ethernet Active LED (Green): Rx/Tx active A| LED blinking

PAIR List i Signal Name Description
1 +TXA Differential Gigabit Ethernet Transceiver
PAIR O 2 -TXA Differential Gigabit Ethernet Transceiver
3 +TXB Differential Gigabit Ethernet Transceiver
PAIR 1 6 -TXB Differential Gigabit Ethernet Transceiver
4 +TXC Differential Gigabit Ethernet Transceiver
PAIR 2 5 -TXC Differential Gigabit Ethernet Transceiver
7 +TXD Differential Gigabit Ethernet Transceiver
PAIRS 8 -TXD Differential Gigabit Ethernet Transceiver

Table 8.1 RJ-45Jack & 3

Page 20 of 73 D-19-280



VIEWOrkKks

VT M42 GigE series

gl

£ Hirose 6 T 7 4E{(part # HR10A-7R-6PB)O|0{ Tl HiX| %

A X}

0x

H

[

Figure 8.3

4o

THxtel

Pin Number

Description
1,2,3 DC Power + Input DC Power Input
4,5,6 DC Ground - Input DC Ground
Table 8.2 T@ Y™ Tixje| # 4
e Hirose 6 T H4YEO| F& L= 00]|E(mating) 7L E+E Hirose 6 T Z2{d(part #
HR10A-7P-6S) & 32| 74U YL|C}
« 9 el ZZ HX= 10~30V MY EHo| 3A O|A ME =HE JHX|& M
OfHEIQ| AHBS FHULICHK HMZEA BRYLE OfBHE MBS %8).
HE U3 Al FolAbg
o FHOEtel FJ HiM AHZA o FioEtel I TR0 HAM U= A2 =Heloh 20
IS dFHAR. 7tz &4 #elol E = ALt
€= |- lojatel ME M 3 WIS Zulol HYS STV el Y 2zt
=g = Asuh
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4 HEE QY ©x

8 H/IZ23
HEE Q/Z™ A= Hirose 6 T 74 Ef(part # HR10A-7R-6SB)0| T, 2| E2|7 {3 Y AEZRE
=Y ZEZ PO JAFUCH B HiX] ® FHe oS ZELU
Figure 8.4 ZTIEE Q/E¥ X} T HIX| T
Pin Number Signal Type Description
1 Trigger Input 1 + (TTL1) Input 3.3V ~5.0VLVDS input,
2 Trigger Input 1 - Input TTL input
3.3 VTTL Output
3 Strobe Out Output
Output resistance: 47 Q
4 DC Ground - DC Ground/TTL Ground
5 Trigger Input 2 - Input 3.3V ~ 5.0V LVDS input,
6 Trigger Input 2 + (TTL2) Input TTL input

Table 8.3 HEE /&3 ctixjol # 34

Hirose 6 T 4 E{0 HZE &= 0O| Y (mating) 749 E{= Hirose 6 T Z2{(part # HR10A-
7P-6P) = 52| FHUE QLT
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VT M42 GigE series

8.5 Trigger Input Circuit

7tHztol 6 & HEE /Z3 THAbE Trigger Input 1 X Trigger Input 2 £ X[ E & 749 H 2tolS
Zkz=1 QU&LICH o O72 & 49| LVDS(Low Voltage Differential Signaling) A3 & ASIZ 2 M =
EZ|A Y 2|25 LEHHLC E2|A 28 d3Es LO|= Oiflo| 243t CMOS HIHE &3 LHF
222 MEELICH FtH2toM 1A J7hsot XA E2|AH B2 1pusO| FHEE E2[A M27L 1 ps ZEL
2 4% 7toEtolM EEA =z FASHA ELUCLCH F E2lA AMze of2fe 22=ef 40| M2 E
382 & USUCH

+3.3V
Trigger In1+ [ ; f In1- VCC ;(
T In1- In1+ .
ggerk out |5 Trowrt
DC Ground o 5 D 3 out2 |-8 rigger
Tnggerln2+]7 5 20 In2+ 8
Trigger In2- L 4 In2- GND 1

Figure 8.5 Trigger Input Schematic

8.6 Strobe Output Circuit
Strobe &3 AMSE 33V &3 22O Line DriverIC & SdllA |0, Mz HA Z2 Ft02t9| Line
Start E2|AH AlZ(shutter)?t &7|2t510] =3 € LICH10.12 Strobe Mode & ZX).

Trigger_In1+
Trigger_In1-

Strobe+
Ground Signal
Trigger_In2+

—

470
Strobe Out

Trigger_In1-

EEEEEE
N

HR 10A-7TR-GSB

Figure 8.6 Strobe Output Schematic
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9 Acquisition Control

of M= ¢S =S5t O

| 2% Ctgar 22 230 oish XiMet §EE MSLICH
* Acquisition Start/Stop @& R Acquisition Mode I}2}0|EH
*  Frame Start E2|A
* Line Start E2|#

e Line Rate X Of

9.1 Acquisition Start/Stop @& % Acquisition Mode

Acquisition Start S HASIH Fl02ts o ESS TH|IZLICH Acquisition Start FH 2 AW SHX]|
UoH sih2ts B2 ES5E = gSL

Acquisition Stop FE S H&GIH 7i02te FY AS5E TEYL
Acquisition Mode I}2}0/E{£= Acquisition Start FHO| &5 it
GigE 7tH2t= Continuous T+ X| %L CH,

Acquisition Start H &2 Acquisition Stop BH S AAlSI7| ™A A& {FX|ELICt Acquisition Stop

FHES MAHSH FIHEtE Acquisition Start HEH2 ME A 2t &= glaLch

gt
Ot
N
r
B
08
0x
mjo

o
i

Ql-
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9.2 Frame Start E2|A

z
=
e
not

i
u
ge)
ot

oo =55 Hojst= o

Frame Start E2|7£ Line Start E2|Het 74 2t =g I
AHEEL|Ct FtH2HE Frame Start E2|7H7F fE 3 HO)2F L
Start E2[AH7t &% %2 I S&&|= Line Start E2|7
= gl&Lct

Trigger Selector I2}0|E{E A2810| Frame Start E2|HE MEHE 4= QU&LICt Frame Start E2|H=
7tH 2t LHE oA M dSAHLE Trigger Source LtZt0|E{E Lineln0 == Lineln1 2 AR50 2| £0j| A
322 =% USLICE Frame Start E2|He} &A= 71 o3t Ot2td|E = Trigger Mode
ntetol e 2 L|C Trigger Mode Li2t0|E{= Off 2= On 22 AT = UEL|LCL.

gt = USLICL Frame
O A

Tuot

9.2.1 Trigger Mode (Frame Start) = Off
Trigger Mode LtZt0|EHE Off 2 HH3IH 2= Frame Start EC|AHE 702t LHEOIA ME35H7| T20
Al"g‘xl'f 5’l'l:l'”El'O“ Frame Start EEIH% %ﬁ%‘ "élﬂﬂ' I:IAI:II_l El'

.

Trigger Mode £ Off 2 A%t £ Acquisition Start EHS AASIH FIH 2= X522 Frame Start
Eg|H Mz E dMtL Lt

7t 20| A Frame Start E2|HE & Z!
1. Acquisition Start HZ HAUSH 7l 2t= XIS2E Frame Start

ofn
Ot
rir

T
rZ
rlo
n
ojo
=t}

N
o>
-
fiml

3 EZ|HE |F25HA &Lt
2. Frame Start E2|AHE= o &l S FH5t= 22l G442 2F &5 K| FROGIEE
XD, 5SS AF5HH FRoHE LT
3. CtS =Yool 2o I 252 AIZE I Frame Start E2|H= AHEC2 QBotA 1, Z3YUs
TdstE 2ol gAE2 R 250 OE F23tE L0
4. Acquisition Stop HHS M M7tX| 3 H CHHZS HHESHL|CE Acquisition Stop HES ASsIH

-0
fot
ot
il
r
finl

Frame Start E2|H= A=
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9.2.2 Trigger Mode (Frame Start) =
Trigger Mode Ii2t0|E{S On O 2 MYSIH ALSXAHE Frame Start E2|7] 259 AA AT S MEds|of
StL|Ct. Trigger Source Lt2t0|EHE AF235I0] Frame Start E2|H AS d3tg o AA MSE XHY £

=
A&LICH ™ 753t Trigger Source It2t0|E{= CHEut Z&L|Ct

«  Lineln0/1: QEOM MHEl M7 Mz(E3| SLEQ 0 E& External E2|7 MzEtn ghE
tiigtel HEE /&= THXAto| =S FHH 20| Frame Start EE2|H MZE S5
T UELCH RpM[BH Lf82 8.5 Trigger Input Circuit & AZSHAMA|L.

Trigger Source IIZt0/EHE M3t & Trigger Activation IfZt0|EH = M7Hs|OF BhL|Ct,

A7 7%t Trigger Activation Itz2t0[E &= CHEat & LICt

e Rising Edge: 77| 237} &&(rising edge)e R EH Frame Start E2|H7t RRIEE XL T}
Frame Start E2|H= o Fo| Zy e 7%t 2t &S 25 5T WX

= —
FROGEE FA|E2 2ol FEohE L.

ot
dn g

Jfok
A
mjo
rto

e Falling Edge: 77| A= 7} &t (falling edge)& IS E{ Frame Start E2|AH7} REStESE X|dgLCH
Frame Start E2|H= o &2l Zg|g2 Fdste= 2tel &S BF 25T U7X

FRSIEE RX|FL, A5 ARGH FROEHLCH

« Any Edge: M7| Mzt 4EstHL stde EE Frame Start E2|AH7F fEst=S X|YTL|CH
Frame Start E2|H&= oF ¥o| Z2AdS Fddte 2tel 42 2F 58 WX
FRSI=E RX|EL, A5 AFSH TR LCH

+ LevelHigh: H7| M7t 452 EE Frame Start E2|H7F fR85t=E X|™HELICt Frame Start
E2|AH= M=} High 77t 5¢ &5t Low 7t &H F& g L O

+ Level Low: M7| M7t otde WEE Frame Start E2|H7F f8st=E X|™YTLICH Frame Start
Eg|Hz U=Z7t Low 712t ¢ R=3BHA High 7t =|H R oHE L L
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9.3 Line Start E2|#A

Line Start E2|H= 22 E& &5
ol 2t Line Start E2[7{0f 238t

AlZHSt= O AFEELCH 7tH2t= Frame Start E2|H7F f2Y
2! =i
Eg|H= FAIEHL.

LICt. Frame Start E2|77} F25tX| %2 If 3= & Line Start

4> mo
o

Trigger Selector m2t0[E{E AFE3LY Line Start E2[AHE MEY = UAELICH Line Start E2[A= 7HO2t
LHSL0llA] M ASEALE Trigger Source TFZHO|E{S Lineln0 £ Lineln1 2 M50 QLo 228 &
UAELICH Line Start E2[AHE 7tO|2t0| SS5tH Fto2t= 22 o 258 AZLCH

Line Start E2[7{et 2&El 7hy F23t L2t0|Ef= Trigger Mode It2t0|E| &iL|C}. Trigger Mode
OtZI0|E = Off == On 22 MY 4= US|t

9.3.1 Trigger Mode (Line Start) = Off

Trigger Mode LfZ{0|E{E Off 2 &FStH R0t 2= Line Start E2[HE FtH2t LIROAM 4G5t
20l At&XH= ZHOf 20l Line Start E2|AHE 3a€ a7t gl&UCHL

Trigger Mode £ Off 2 H73t £ Acquisition Start B2 MASH JtH2t= XSS 2 Line Start EEI?—I
MZE ML Tt 72t Acquisition Stop BE 2 HAT WX A L3HA Line Start E2|AH M=

A4 AISHL| L}

ocood

ot

Free Run
Trigger Mode ILZt0/HE Off 2 H7sIH 72t LHROM EBRTH BE E2[A M E
M dgtLCt Ol Zo| ZtH2tE HESIH ALBXIZL ERtt EE|AE S5oHX| Yot:

AZSHM GAES 2ASTLICH O|2{st AHR W' S =93] “free run”O|2tD BfL|CH,

=

Page 27 of 73 D-19-280



VIEBWOrkKks VT M42 GigE series

7IH 2t A Line Start E2|H A3 E 4M85l= £ == Acquisition Line Rate ILtZ0|E{0f ofsf A™HE =

AF L L.

o oxf ozt 2EoM HE “tsst
gl St

« X ZtH2t 2F0AM HE Jtstt

line rate 2 FA&=2 2 STL|CE

[wag

ICH line rate 2Lt A2 i 2 MHHSIH XDt linerate 2 &S

[wag

ICH line rate ECt 2 ¢t 2 AHSIH 7t 2= S8 7ts3h Z|CH

Exposure

Internal Line Start
Trigger Signal

Line Readout J

Duration determined by the
. : Acquisition Line Rate parameter
Line Period

Figure 9.1 Trigger Mode (Line Start) = Off

Ll

[ ]
LI
|

1
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9.3.2 Trigger Mode (Line Start) =
Trigger Mode LIZtO/E{E On 22 HHSIH ALEX= F& 252 /6l 7 2t0] Line Start E2|H M=
330k SLICt. Trigger Source IZI0|E{= Line Start E2|7 A3 IS & AA M (source signal)S
Xggct.
M 75t Trigger Source Lft2t0|E &= CtSap ZH&L|Ct
o Lineln0/1: 2R0|M MME M7| M5 (ES| SIEQ 0| E= External E2|H A2tn sHE 70 2to]
HEE Y=d Ao FYsto] FtHEL0 Line Start E2|AH =S
XtMI$H L8 8.5 Trigger Input Circuit & XZESHAUA|L.

Trigger Source IIZt0/EHE M3t & Trigger Activation IfZt0|EH = M7Hs|0F BhL|Ct,

MY 7hs3t Trigger Activation If2t0|E{= ChSap ZH&L|CH.

e Rising Edge: T7| 4z 9| && OfX|(rising edge)E Line Start E2|HE XS5t=F XL Lt
* Falling Edge: ™7| A=9| &tZ 0f|X|(falling edge)S Line Start E2|HZ S22 X|H
| &5 L

3
+ Any Edge: M7 M=o X 514 O|X|Z Line Start EZ|AHE XS5tz & X[GgLILCL.

Trigger Mode LfZI0/E{E On 22 M ZL 7tH2tO| linerate & 28 EZ|H MSE ZE8I0 HOjE
2 AELICt o, &8 Ztsst Xl linerate ECH W2 £ 2 EZ|AH MSE SZ5HH o EL|CH

Exposure

=
LI

External
Trigger Signal

Line Readout

Tl

Duration determined by the
] ] Trigger Signal Period
Line Period

Figure 9.2 Trigger Mode (Line Start) = On

s
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9.3.3 External E2|H A3 AI23}7]

QRN HHE AMZE FtH2te] HEE ¥/EH Tt RS0 7t0 2t Frame Start 5! Line Start

Frame Start E2|H M2 & 270N HEE H=2 5257|

1. Trigger Selector L}2t0/E{E Frame Start £ &g L|Ct.

2. Trigger Mode IZt0/HE On 22 A LICL

3. Trigger Source LtZ}0|EHE Lineln0/1 2 H&TL|CE

4. Trigger Activation It2t0|E{0N A& O|X| /L= Sk OX|, High 77t £& Low 71742 EE[HE
A-II-I?'SI-Xl A-| EH'<'5I-|_||:|-_

5. & OhF T M7| M E Ft02to SSotH UM E Frame Start E2|AH U= E 70 2t0)| A

oIAlSHA U ct.

Line Start E2|H M2 E 2R 0AM HHE M2

1. Trigger Selector L}2t0/E{E Line Start 2 M8 gL|C}.

2. Trigger Mode ILIZI0/EHE On 22 27gL|Ct

3. Trigger Source LZt0|E{E Lineln0/1 2 AEELICEH

4. Trigger Activation II2t0|HO|AM &5 OfX| B/EE 5t O|X[E EE2[HE HELX| MEdSFL|CH

5. ¥ Chg MAESH 7| U= E 7i02to] S56tH L E Line Start E2|7 = E FHH2t0] A
QIASHA E L Ct.

6. FIH 27t QL O|A MAMBt Line Start E2|H AMB0| o8l AEst= AR0= QE E2|H AB9

F7I0] <8l CtZat 0] line rate 7t Z7d & L|LC}.

()]

=017|

1
External signal period in seconds

Line Rate (Hz) =

0| € £01, 200 ps(0.0002 X)) F7|9| Q& E2|H MZZE FIHEtE ZSStHH line rate = 5 iz L|C.
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9.3.4 Use Case

0| HO|AM= Frame Start EZ|HQ} Line Start E2|H7F Ct2 MADF S| OfEA XH=sL=X| AR o2
=0 dyghL|ct

Use Case 1 — Frame Start and Line Start Triggering Off (Free-Run)
O] AH& Ofl&= Frame Start E2|7 3! Line Start E2|0f| T3t Trigger Mode IiZ}0|HE Z5F Off
MYt ZLYULICH Frame Start E2/7 U Line Start E2|AHE ZtH 2t LHFOIA ‘d-d8tLCt.

Camera Parameter Settings:

e Trigger Mode (Frame Start) = Off
¢ Height (Lines per Frame) =N

e Trigger Mode (Line Start) = Off

= = :trigger signal internally generated by the camera

; : a frame acquisition completed

Acquisition Start Acquisition Stop
Command Command

r r
Frame Start _ JL - - - - - _— . 4dLr = - - O - - = ==
Trigger Signal

r M M r r (I
Line Start _ JdL JdL — — dL — — dL JdL |- dL — — — _
Trigger Signal

Line Acquisition 1 Line Acquisition N-1 Line Acquisition N Line Acquisition 1 Line Acquisitioll N-1 Line Acquisition N

Y

Time

Figure 9.3 Frame Start and Line Start Triggering Off (Free-Run)
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Use Case 2 — Frame Start and Line Start Triggering On

O] Al Of= Frame Start E2|7 3 Line Start E2[70] i3t Trigger Mode Hi2tO|E = ZF On 2=
Yo ZRYLICH AF8AIZE A Frame Start E2|7 & Line Start E2|HE 7HH[2H0] SS8H0F & LICH
Camera Parameter Settings:

e Trigger Mode (Frame Start) =0n

*  Trigger Source (Frame Start) = Lineln0

*  Trigger Activation (Frame Start)= Rising Edge

¢ Height (Lines per Frame) =N
e Trigger Mode (Line Start) =0n
e Trigger Source (Line Start) = Lineln1

e Trigger Activation (Line Start) = Rising Edge

: trigger signal externally applied by the user

: a frame acquisition completed

= |

: trigger signal ignored by the camera

Acquisition Start Acquisition Stop
Command Command

| |

Frame Start
Trigger Signal

naa e
Line Start
Trigger Signal
Line Acquisition 1 Line Acquisition N-1 Line Acquisition N Line Acquisition 1 ILme Acquisition N-1 | Line Accuisition N

Time

Figure 9.4 Frame Start and Line Start Triggering On
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Use Case 3 — Frame Start and Line Start Triggering On with Frame Start Trigger set to Level High
O] At& O = Frame Start E2|71 X Line Start E2|70l| L2t Trigger Mode mEt0|H= 25 On22
Ad35t10, Frame Start E2|70f| CH3F Trigger Activation Lf2t0/EHE Level High 2 283st A YLICt F,

MZ 7t High 72t 59 Frame Start E2|7{7F §25I=&2 QX|EL|Ct,

Camera Parameter Settings:

= |

Frame Start
Trigger Signal

Trigger Mode (Frame Start) =0n
Trigger Source (Frame Start) = Lineln0

Trigger Activation (Frame Start)= Level High

Height (Lines per Frame) =N
Trigger Mode (Line Start) =0n
Trigger Source (Line Start) = Lineln1

Trigger Activation (Line Start) = Rising Edge

: trigger signal externally applied by the user
: a frame acquisition completed
: trigger signal ignored by the camera

Acquisition Start
Command

Acquisition Stop
Command

wos | [+ JL__]

Trigger Signal

[ | | R .

Line Acquisition 1 Line Acquisition N-1 I Line Acquisition N I Line Acquisition 1 Line Acquisition N-1 Line Acquisition N
e [Es
- -

Time

Figure 9.5 Frame Start and Line Start Triggering On with Frame Start Trigger set to Level High

Page 33 of 73

D-19-280



VIEBWOrkKks VT M42 GigE series

9.3.5 Trigger Rescaler Mode
Trigger Rescaler Mode £ AF&3tH 2IF EZ|A 39| FI|E Hotes HEE 2EY = USLCH

=

= =

=0, 7AH0|| ”E(Conveyor Belt)2| Q1A LC{(Encoder)E AFE3I0 72t 3 CHXto| E2|AH MZE
oA

Saote 8%, QRGN ot 2[XY E3Hst= HAO =& UFHEO USFL|CEH o[, =% warol 4t
OX| & 37| o E2|A M=o FI|E ZH|OF St= B Trigger Rescaler Mode Of| A AFE X7t
ZioiEto] YHE E2[A M=ol FI|E ChE1t 20| =EY £ JUSLC
Line Rate (Hz) = External Trigger Line Rate X Trigger Rescaler Rate
Line Period
External
Trigger Signal
Rescaled
Line Period
Rescaled Trigger Signal

(Trigger Rescaler Rate = 0.5)
Figure 9.6 Trigger Rescaler Rate = 0.5

Trigger Rescaler Mode 2+3 XML I}2}0|E{= Cr21F ZH&LCt.

XML Parameters Value Description

Off Trigger Rescaler Mode i |

TriggerRescalerMode
On Trigger Rescaler Mode &7

TriggerRescalerRate | 0.010000 ~ 100.000000 | Hztat E2|A Hg ™

[

QF EZ|A =9l X|H(jitter)E &M3t7| flet EH X+

M
= O
AcquisitionControl SIZE16 2 X|+=E 1622 44
SIZE32 4e X+ 322 83
TriggerRescalerFilter —
SIZE64 Ze X2 64 2 HH
SIZE128 ZH X5 1282 AH
SIZE256 e X|+E 256202 &Y
SIZE512 ZH X|+E 5122 AH

Table 9.1 XML Parameters related to Trigger Rescaler Mode
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9.3.6 Trigger Statistics

Trigger Statistics 7|52 S 7tH 20| Y= E2|H AZ 2} Trigger Rescaler & Edf| HstEl E2|A
Mz E =olgh 4= Q&L

Trigger Statistics Z# XML Lt2t0|E{& ChSat Z&LICt

XML Parameters Value Description
InputTriggerRate - 7o etol YEElE EglA Mol £E HA|(Hz)
Ftoato) YHEl= E2[A M2 Hof £=
InputTriggerRateHighest - -
HA|(Hz)
Ftoato) YHEl= E2[AH M=o X|H(itter)
InputTriggerdJitter - -
HA|(%)
TriggerStatistics FIH2t0| YUBE= EE|AH AMSo HA =
InputTriggerDuration - -
HA|(us)
. Trigger Rescaler & &9l Hlgt=l E2|H AMZ9|
RescaledTriggerRate - .
£ HA|(Hz)
. _ Trigger Rescaler & Soff HatEl E2|H A=z 9
RescaledTriggerdJitter - .
X E (jitter) EAl(%)

Table 9.2 XML Parameters related to Trigger Statistics
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9.4 |2 7}s3t %[ Line Rate

UHtM o 2 FIH|Zo|M 3|8 753t %O linerate = Ct21f 242 O3] @240 o8 X|eHE L|Ct.
tH 2o M 25Tt a2 ALEA AFHE MESHE AlZh S AlZH2 FHoietof Z2eE i ZEo
olsff A™EL|CE

o O|O|X| MAMO|A HIO|E{E readout 3t L& ZtOH2t| 2tQl HIHE M&ESH= Azt O A|ZH2 22l
GAo| ROI Z0|0f osff ZA™ELIC ool ZOo|7l o™ MA A readout Sh= A|ZHO| O HA|
ZELC 212l F4ol Z0| BH2 Image Format Control HF0{A Width 27 Ziofl 2|s|

23U

941 |2 7}t %[ Line Rate =7}5}7|

7ozt oxf oM HE 7t X[ linerate HCt O HE {22 EPO.J Sde 2ASSHHE Z(O line
rate O @S O/X|= Ct329 @48 =}
o FtOEtOA 2tel o2 TESHE AlZE2 line rate% Xﬂ@o = KR?_ AL TS & St
Ol ¥t 2tel o TS AltE 22 = USLCHOIZ I3l Z[TH line rate & 7t L CH).
o 12 bit pixel format CH4! 8 bit pixel format & AMEELICH %2 bit 2| O|O|X| & A[Zt0] =2 bit2
O|O|X|ECt o HA ZEUCH
o A2 Z0|e] ROIE A LICH ROI 20|15 Z0[A =™ 7tz § X2 Ho|HE ©&5HY|
{E0f & AlZto| ZtAgtL(Ct.
o Packet Size(DeviceStreamChannelPacketSize) Li2t0|EHE& 7%t oF 2 #4422 AL Inter-

packet delay(GevSCPD) LII2t0|H& 7ts%t of ¥2 ez ALt
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10 Camera Features

10.1  Operation Mode

VT M42 GigE 7tH|2t= Area S== TDI(Time Delayed Integration) & 7HX| REZ &E% 3 Q&LICL
Area ZEO|M FtO2h= 2 At T BIE S AFE5HY B2 2 S5t= Area Scan 7HH| 2R & LSHA|
ASeLC O] RE= A Oied /X|Qt 7tH2tE FESt=
TDI ZEO0|A ZtH2ts D& Line Scan 7tH2tZ Z&Sstn, gt
SdE dEE FYE 2S5E = USHLL

Operation Mode &7dnt Zt# = XML IDf2t0|H= CHEaF 2& L o

FEe L.
H}
—

Line Scan ZtOy|2} CHH| X|CH 256 HY S

XML Parameters Description
TDI tH2tE TDI RE2 %5
AcquisitionControl OperationMode
Area 7tH2tE Area ZEZ XE

Table 10.1 XML Parameter related to Operation Mode
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10.2 TDI Stages

TDI 2 E0|A = TDI Stages LIZIO|EHE ALESI0 ZtH2t0A AF2E Integration Stage =& Z2™Y =+
Ct. OI2 =9, 7t 20 AM 256 7H2| TDI Stage & AIESI=E HYSIH 256 HY &= =2 K

A o
A& o2
SIESE A Ol
%! = Q.J T le [=] I—-l I:I'.

Area 2 E0|X TDI Stages LI2t0|H& P& AL =0|(Height)E 2T LICt OlE =01, VI-6K3.5G-
H19A-256 7t 2t0i|A| Operation Mode £ Area 2 75l TDI Stages £ 256 2= H7JSIH 6560 x 256

Area B2 2S5 = USLICL TDI Stage 20t 2HE XML I2t0|H= ChEdF 25 LT

XML Parameters Value Description
32 TDI Stage =5 32 4%
64 TDI Stage =5 64 £ A7
ImageFormatControl | TDI Stages
96 TDI Stage =& 96 22 4%
128 TDI Stage =5 128 & 47

Table 10.2 XML Parameter related to TDI Stages (VT-3K7G)

XML Parameters Value Description
64 TDI Stage =5 64 £ A7
128 TDI Stage =5 128 2 &7
ImageFormatControl | TDI Stages
192 TDI Stage =5 1922 &7
256 TDI Stage =& 256 22 A7

Table 10.3 XML Parameter related to TDI Stages (VT-4K5G / VT-6K3.5G)

7tH2t 2¥Y 29 7ts% TDIStage == Cr=1t 25 L

VT-3K7G-E38A-32 32
VT-3K7G-H38A-128 32/64/96/128
VT-4K5G-E26A-64 64
VT-4K5G-H26A-256 64 /128 /192 / 256
VT-6K3.5G-E19A-64 64
VT-6K3.5G-H19A-256 64 /128 /192 / 256

Table 10.4 7iH2} 2 ¥H M 7H5$ TDI Stage +
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10.3 Scan Direction

TDI 2E0|AM £ Scan Direction LIZI0|EHE AFESI0 F4 MAOl AZH HISES
AuaS 25T A7t ZtH2te| OfHEE S HA X|LZtd, O CHS ZHH2ko)
Forward ZEE At2djjof efL|Ct BiCjZ 201 AAS 2E5E M7t 7t 2o

+o
Mo Jr rx

O o2 ZtHztel O R E S X[L7hs dR0l= Reverse ZEES ARE3{OF L Lt
4 N Ve N
e
=== | ObjeftPassing Camera | Obiect
i | —| — | — | —
Object / \ ===
—
= — -
g = 3 Object
= | | £
[ | — — D |
=] Object o e
= = =,

= =
o 10

) . CTRL(T) ®) CTRYD

Forward Direction Reverse Direction

Figure 10.1 Scan Direction

XML Parameters Description

| Forward | Forward #ao 2 Fo AT
ImageFormatControl | Scan Direction -
Reverse | Reverse W= Hab A

Area 2 EO0|A Scan Direction ItZ}0/E{Z Reverse £ &3}
ASL|LCE,

e
P
M
o
Hu
oL
o
S
o
&
02

>
o
e
o
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10.4 Region of Interest

ROI(Region of Interest) 7|52 &3l At&At= 4AM 2tol & Q=2 St= HO|HE Zast 34 IS
g = AELLC FtHtE 28Ste =2 XFeh ol o FEot MMM readout 3t Lt
Fto2toil M ALSAF AFHE HESELICH

ROI= 4N ol &1F B2 7|F2E 141, R0OI2 fIX2t 37|& Offset X 3! Width &°30] [}2t

HO|EILICL OE =0, Offset X & 48 2 A3t Width € 288 £ HHSIH Cts A&yt 20| ROIE

AEgL . o] 8%, 7tH2l= 48 £ E 335 7HX|2| TS readout 5t H& Lt

=

|:| = Pixels within the ROI

' Offset X in Pixels . Width in Pixels .

of1]2]3]4 45| 46|47 48] 49|50 5152|5354 55 56| 57| 58| || |334fa3s]336]357fazs| {
of1]z2]3]4 45|46 |47 |48 |49 |50 51 |52 53 |54 | 55 | 56 | 57| 58 | | [334]335]336)337]338
TDI Stages ! !

|o | 1 | 2 | 3 | 4 |ii|45|46|47|48|49|50|51 |52|53|54|55|56|57|58|ii|334|335|336|337|338| {

Figure 10.2 Region of Interest
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10.41 ROl MH

JI2H22 ROI& ZtH2t Mo TN =8 AFESt=E 2850 AFLICE FHH2te| Offset X A
Width & #Z3t0| ROl 2| 37|t /IX|E HEY & USLICE
=

=
7toi2te] ROIE 278 WOl Cihe AMtes EF0| FO{0F ghL|Ct.

« Offset X 2F Width 28 gte| &0l 7tt2t A F& =1tstH oF ELCh 0§ S01, VT-6K3.5G
7tH2te| E %, Offset X 2t Width 27 2t 0] 6560 2 Z=1tsiM= oF ELICt

« OffsetX= 0FH 16 2 Hi=2 2730 5t11, Width = =2 16 FE 16 2| Hix+=2Z 2F|OF LTt

VT M42 GigE 70 2t0i| A ROI AEOf [}

r
oF
o
N
orr
rot
bt
o
r
=)

D

P
QO
D

r

il
ojo
=]

#Z5 4t

VT-3K7G VT-6K3.5G
1024 100.0 khz 100.0 khz 100.0 khz
2048 57.7 iz 57.7 iz 57.7 iz
3200 36.9 kiz 36.9 kiz 36.9 kiz
4096 - 28.8 ki 28.8 ki
4640 - 254 254
6560 - - 18.0 kiz

Table 10.6 ROl 2’0 IE &8 7}5% ZICH Line Rate (Mono 8 Pixel Format)

10.4.2 Height 4%

GigE TDI Line Scan 7t0|2t= Frame Grabber 2 &7} Z35tX| 87| UfZ0| Height Tt2t0|HE AtE5H0]
7teel =2 Q(virtual frame)= X[d6{OF S L|Ct Height Lf2t0|E = ZF T 0 =
X|EgtLCt o2 £0{, Height TIEI0|EE 1024 2 HHSID 2101 FAS 2 56H ALRAF AFEHOME

o o=
FtHEto A H&eh 1024 2t FoS StLte Z ez AYSHA FLICH

S A=
2 2tel 42

XML Parameters Value Description
Width 16 ~ 6560 2tel Fekol & 43
ImageFormatControl | Height 1~ 4096 JbMol m2Q =0 AH

OffsetX 0 ~ 6544 ROI 2t 2o =3 Offset
Table 10.7 XML Parameters related to ROI (VT-6K3.5G)
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10.5 Binning

Binning 7|52 QIS HAQ gtE HlM ZHIER [ WE £ 2 O|3sts Yol gy 250
tsotd, g sl daA7lE BatE AEUC Binning 7|52 = 2 = #HE 0] O X2
=S A= Yol 2t dyS 2SHior & i REHCEH

Horizontal Binning

Binning Horizontal L2t0|HE x2 2 AHSIH, = It sz AT )

Vertical Binning

Binning Vertical It2ZI0|HE x2 2 AFSIH, § WE HEE 0|5st= o2 &S 25 = UL,
e e HaghLct
Binning 7|5 & XML Ift2t0|E= CtSat Z&L o
XML Parameters Value Description
BinningHorizontal | x1, x2 T3 o2 Mg 4dd £
ImageFormatControl — : = S
BinningVertical x1, x2 T2 dsfo 2 gk g4

Table 9.8 XML Parameters related to Binning
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10.6 Pixel Format

Fthete WRH2 =2 12bit T2 K2[ LI Pixel Format DH2t0|HE AFESH0] ZHO2t0| M H&St=

& OIOIE Q| pixel format & AEY &= AFLICL

MSB LSB

Original Data |D11|D10]J D9 | D8 | D7 | D6 | D51 D4 | D3| D2 | D1 |00

! v v v vV vy vy vy
12 bit Output |D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

L]
L]
e
e
S
—
e
et = =
et = =
|

10 bit Output | D9 | D8 | D7 | D6 | DS | D4 | D3 | D2 | D1 | DO

L]
L]
E—
E—
E—
E——
E—
=1

8 bit Output | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO

Figure 10.3 Data Format

Pixel Format #& XML Lf2t0/H&= CHSdh Z2& L Lt

XML Parameters Description

Mono 8 Pixel format 2 8 bit 2 &7
ImageFormatControl | PixelFormat | Mono 10 Pixel format = 10 bit 2 &7
Mono 12 Pixel format £ 12bit 2 &7

Table 10.9 XML Parameter related to Pixel Format
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10.7 Inter-Packet Delay

VT M42 GigE ZtHi2ts M&Sk= TiZl AtO|Of ns THR[Q| X[ AlZtS HHY &= U+ Inter-Packet Delay
72 M3 Lt

Packet Size

DeviceStreamChannelPacketSize L2{0/E{= Ethernet M& {22 Sl CIOIHE M&T I At
afzlo] 37|15 HELICE O mMat0jH= AFEXS| HERA T4 E(Ethernet Adapter)ofl Al 5835t= Z|CH
37|12 g3sor ot

VT M42 GigE 7IH|2tE Z|He| 4522 283t2{ T, 9,000 HO|E O|&2| Jumbo
1
—

Frame 2 X|23}= Ethernet Adapter 2| At22 H3 HZETL|C

CAUTION

M2 Ao X| A|ZH M
GevSCPD Ifz2t0/E{= 7tO2to| M HESt= TH2l ALO|e] X[¢ A|ZEE ns THRI2 HAETLICH XS AlZtS
S715HH ZHH2te] f= HIO|H MEES A5, W2t ZHH 20N AMESHs HEHA Y FO0

r

Zaguct
of2f ool 7tH2t = FH|I7 S HIEXIE A8t 4% 4242 F¥H|I7F HERA =52 S/
+ UZE FiH 27t MEshe T2l LSt inter-packet delay & A SH= 0| L|Ct
XML Parameters Value Description
. mjzl 37| d7%(Ethernet Adapter
DeviceStreamChannel
DeviceControl 576~16,000 Bytes | AtQFO|| [}t X[CHEI2 HAE £
PacketSize
AEL L)
TransportLayerControl B
GevSCPD 0~ 42949679295 | Izl AtO|o| K| AlZt M
GigEVision

Table 10.10 XML Parameters related to Inter-Packet Delay
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10.8 Gain % Black Level

Gain LiZl0|E{E SIt6tH dool ZE M 72 F71E = UASLCH o|2 Qs MMM £t
UELCH =2 Grey #2 7IH2toN £ = ASL|CH
1. QY= Gain Control Dt2IOIHE MEdSHL|CH
2. MEiSH Gain Oi2I0|EHE Y=
Black Level LtZt0|E{E AME3I0] 7tO2tof M ZHst= DA 2o A7 ZUTHS offset 2 F7HE =+
A& Lt
1. Black Level It2}0|EHE Ast= =2 AH™TL|CH

|

2. Pixel Format It2t0|E &7 g0 w2t 28 4 8ol7F 2t Lo

Gain ¥ Black Level &7 2t& XML It2t0|He S0t Z2& L CH

XML Parameters Value Description
AnalogGain 1x, 2%, 3x, 4x Analog Gain &t 273
AnalogControl | DigitalGain 1.0x ~8.0x Digital Gain 2t &7 (0 dB ~ 18 dB)
BlackLevel -255 ~ 255 Black Level 72t 27 (@ 8 bits)

Table 10.11 XML Parameters related to Gain and Black Level
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10.9 LUT

LUT(Lookup Table) 7|s& &3 22 Ao ¢S Yol A gtez gt - UFLIC

Luminance

Zh 2 Zrofl CHofl UCHY ojEwl”7] fEof oo 12bit Y0 CHal A2l 12bit E32 AHEY =+
UAELCE LUT = 4096 71(0~4095)2| && w2 «= HOIE FEZ #4850 AL, 7tH2h= LUT G0l E
HYELE SILEQ| non-volatile S7tE M3 LICH AFEXtE LUT HE ORE MEiE = UASL|CH

o = L 1= AN H
ZrH[2H0] LUT GIOIHE CI2Z2EStes Y82 Appendix B E HZSHUAL.

4096 entry

12-bit Data ——» Lookup Table

—» 12-bit Data

Figure 10.4 LUT Block

LUT
4000 P
3500
3000 ’,,f”"J
% 2500 "",/,/
>
()
— /
3 2000 J//,f’/,
5
(@]
1500 //
1000 ///
500
0
0 500 1000 1500 2000 2500 3000 3500 4000
Input Level

Figure 10.5 Gamma 0.5% 9| LUT
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VT M42 GigE series

LUT &3 & XML ofeto|H= ohadr 25U ot

XML Parameters Value Description
LUTSelector Luminance | Luminance LUT
On MERSE LUT E ZdstetL| ot
FUTEnable of | Meiet LUT & BlEASIELIC
LUTControl LUTIndex 0~4095 | LUTValue & 2QI5}7| @[3 Index 2| Al
LUTValue 0~4095 | LUTIndex Y= 0 siYdt= oM LUT 2l = ¢t
LUTSave - A LUT GIOIHE HIZd mz2|of MEeLCHL
LUTLoad - Hl2lgd =20 LUT HI0|HE =2{Z L L.

Table 10.12 XML Parameters related to LUT
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10.10 Dark Signal Non-uniformity Correction

O|EMoE &AM3| o|F2 oM CIXE 7IHztE o2 255t
‘O(zero)O| ALt 25 ZOOF RFL|Ct SHX|T MM L{o| zb T2 gl g

2o dMZE oF2 2td0M FyS 2SSHH FiHetoM E8E = 28 I 42 OE = AU
Ol2{$t XtO|E DSNU(Dark Signal Non-Uniformity)2t St v 2 5

T Ae 752 HSLLICH

_|
=
N
@
«Q
m |
Y
=
u
rir
o
8]
rx
w]
»
pd
C
i
HT
ox
ot

DSNU #t& XML mt2to|H e ChEar Z2& LU Ch

XML Parameters Value Description
Z} Analog Gain 278 Zt(1x, 2x, 3x, 4x)0] CHs{ 2f2f2| DSNU
DSNUGenerateAll -
CIOIHE ddst M%
DSNUGenerate - DSNU G|O|E
Mdst DSNU HIO|HE H|2|gd HZ2(of XMEeLCt
DSNU * DSNUGenerate £ ‘443t HO|H& 2/gd Hz22(o
DSNUSave -
MEE7| 20 7toztel MAS ZCH A = i
CIOIHE At8%te{H H|EEY o220 MqEsjoF gLt
HI2l2d HZ20f MEEO0 U= DSNU HO|HE 2|Ld
DSNULoad - .
222 Z2FL/Ch

Table 10.13 XML Parameters related to DSNU
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10.10.1 AF2X} DSNU B ZF MM ol X%t

AMERZE HH ALE =HE0l S DSNU BF 2 ddstn MEstaH, ot EAE wELCH

Z| Motz DSNU H|O[HE ddgsta{d, 7t2te] MRAS A = 7HH2te| 3tfE 2&=7t
ohd3tEl 0|20 DSNU HIO[HE Y d3tuAlL.

1. ZIH2toilM DSNU 23 S 4de mols MM MME ALSSLCH matA, dd MM TX|
ZO|E MEBSEE ROIE %

2. 7ttt A= HAL d=0 mE2JHE 1, 4 o €2 AT oF2 2F0AM 2t SHES
2555 gLt

3. 7IH2tE Free-Run REZ H7EFSIAHL 2 EE[A 2 E HHEY 545510 22l
NESg=IgE| )

4. DSNU EFE 72 ddgct
o DSNU Generate 3= &5t0f DSNU H|O|EE gt ™
o= DSNU Generate Al A3

0
Ot
2
w)
»
Z
c
)
o
m
i
0z
0x
_O'_I'
i
I
()]
rE
ra
e
M
Rl
0%
_O'_I'
>
to

(ol
I
mlo n

a. X Analog Ga 2fo| 2 DSNU HIO|HE MMBtL|Ct O] A2 7tHi2t= X2 4096 He

8g 2 2
b. 2t A& 2E5Z AFSIH, W45t DSNU B 2 2dste|n, et 3 o2z
MLt
c. ‘4dst DSNU 27 S ZtH2te| Flash(H|2|2d) 220 XISt DSNU Save S
MalstL|Ct O] B2 HZ2(0f MEE HX| Analog Gain A7 20| [HE 7|E DSNU 42 HOAH
LTt
6. DSNU Generate All F& S A= 2L
a. Zt Analog Gain 78 Zt(1x, 2x, 3x,4x)0]| Ci$ DSNU CI|O|HE dM3t = XIS2Z DSNU Save
HPS MATLICE O] 2 7toet= Z[A 4096 HO| 2tol Fo2 = Ss{of Lt
b. 2tQl & 2E5Z A2 H A Analog Gain A7 440l heta M5 DSNU B 240|

7. Analog Gain 2% 2 BASIHL Flash HZ2|0| A= 7|E 42 =22{22{H DSNU Load FE=2
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DSNU Generate " DSNU Generate All *

DSNU Data 1 DSNU Data 2 DSNU Data 3 DSNU Data 4

|
|
|
______________ Volatile Memory (RAM) — -

Execute DSNU Save
manually.

DSNU Data 1 DSNU Data 2 DSNU Data 3 DSNU Data 4

[

|

|

|

[

|

|

: Each DSNU data will be saved automatically.

|

|

' |
' |
l |
l— — — — — — — — — — — — . Non-volatile Memory (Flash) — -

T. The camera generates DSNU data according to
the current Analog Gain setting.

¥ . The camera generates four different DSNU data according to
the Analog Gain setting values.

Figure 10.6 DSNU 7 Zt MM gl X%t
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10.11 Photo Response Non-uniformity Correction

O|ZHo= g2 BHON 2tel A JHuj2t2 RYSHH Y2 S YHo= SR Iy BE T4
22 70| Hth grey OIZ{LE B ZOLOF BLITL SIXIB MA Lf 2 TMo| X2 45 Afo|, A= Y
ZYo| #st SO s FjujatN SUEE 2t T Zte CfE 4 ALLICH 023 Ko|S

AN .
PRNU(Photo Response Non-uniformity)2t11 dt11, VT M42 Gige ZtH2t= O|2{$t PRNU & E8Y #= /U=
715 % 5749 PRNU MZ 37t2 HNSgLct

PRNU 2t& XML mt2to|He= ChEar Z2& L

XML Parameters Value Description
Off PRNU Correction 7|5 A
PRNUMode
On PRNU Correction 7|5 &A%
PRNU Selector 0/1/2/3/4 | PRNU HIO|HE M E& =22 g9 473
TargetLevelAUTO - MEHSIH PRNU Target Level 2 A2 2 K|

PRNUTargetLevel | 0~255 | PRNU Target Level 27 (@ 8 bit pixel format)

prny | PRNU Generate - PRNU G|O|E MM
Mot PRNU OIO|HE H[2|Zd o220 XZehL|C.
*  PRNUGenerate £ 4%t OO|EH= 2|2 o220
PRNUSave -
MY 7| 2o ZtHztel MeS Zict A = i

HO|HE At Hl2dd Ol22(0l XMZsHor gLt
H2lgd HZ2[0 MEE0 A= PRNU HO|HE =gy
M2z 2L
Table 10.14 XML Parameters related to PRNU

PRNULoad -
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10.11.1 AF2X} PRNU B Z} MM ol X%

AEXZE AR AFE 2Eof S PRNU 27 ¢S 445t MESt T, ot BAE WHELICH

o H= gl ZHS WHSALE FIHELY| linerate & HASHE B2 PRNU BEH 74t
MZ dMst= 20| E&ELCH
o  XX3lEl PRNU HIO|HZE AAM38t2{3 DSNU 28 Zi2 XN MMsH L2 PRNU

S
2Y s ddgsiaA.

1. ZIHEIM PRNU EF 2t 48T Wols A AME ASSLICH Mat, o dMol A
S

2. XM ﬂ%‘é HMo 7to2tel 2t= A[OF L{O| =& LICh HH ALE 2E0| XA #H=, =, line rate
= ZFgLICL oM, Ao CIX|EY =3 2|#O0| 100 —200(Gain: 1.00 at 8 bit) AFO|2| Zi0| £[=5F
St 40| FELICL

3. 7tM2tE Free-Run REZ HFSHALL 2 EZ[A d=E HAED 5390 2t

Al=FSLICE

4. TargetLevel & X|™¥TL|C}
o TargetLevel & XAZ2 2 X|H5I2{H Target Level AUTO MEi AXtE MEHBHL|CH
o TargetlLevel 2 822 X|'d35t2{™ Target Level AUTO MEH MXLE MEH SiX|StL 0 - 255
AFO[ 0] A %5}5 US LEYLCH
PRNU E73 72 48¢

-
)
P4
c
®
)
=]
©
=
o
(=
®
0)— OE
o ru|o
=
%
Of
L 2
mjo
=
%
ot
or
i

ox 0
Of
m
e o

6. PRNU 273 32 E|4 4096 HO| 2ol HY

7. 2ol gy 252 2AEGHH, 498 PRNU B 72 gdatr|n 9HJ1IE+°| oled o= 2o
MEELUC

8. ddst PRNU £ =S 7tHEte| Flash(Hl# &d) H=Z2[0f X352 PRNU Selector Li2[0|EE

AFESH XM fIXIE MBS, PRNU Save FE S dALICH M2 Wl 7|E g2 HOol2H
|

EL|Ch,
Mot PRNU B 24f2 FAIStD Flash H22[0] &= 7[E 42 22122{® PRNU Selector
oi2t0|HE A8 22 IXIE MESID, PRNU Load HEES AT CH
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10.12 Reverse X

Quol Jter F4 32 7|Eo= YUMol IPE FFE JI5YLC o] J|5e Ftuzte RE AE
DeojM Mg Jhsec

Figure 10.8 Reverse X E4

Reverse X & XML It2t0/H&= CHSHOF Z&LICE

XML Parameters Description

=

ImageFormatControl | Reverse X - MEHSIH Reverse X 7|5 &

Table 10.15 XML Parameter related to Reverse X

Page 53 of 73 D-19-280



VIEBWOrkKks VT M42 GigE series

10.13 Strobe Mode

Ftoigtel HEE Y/EY HAE 83 B2 M2E £8¥Y & USLIL Strobe Mode £ AHE5}0]
[=;

FtHEI M EHots B2 Mo 22 4P 5 UAFUCL 0] 7|52 Strobe Controller 52| LHE FH|0f

XML Parameters Value Description
Off Strobe Mode 7|5 Sl A|
Timed Strobe Duration &7 Zt0f Mt A AMs =3
StrobeMode Ziozto] AE Eg|A Mot YU HA X9
PulseWidth
M=z =9
DigitallOControl On ALEl High s =
Strobelnverter - MEISIH =3 M3 HHA
StrobeOutDelay | 0 ~1000.00 | 31X =23 A0 1ps CHRIZ delay HH
. Strobe Mode £ Timed 2 M3t 22 HA M5O
StrobeDuration 0 ~1000.00
ZS 1ps T2 AH

Table 10.16 XML Parameters related to Strobe Mode

Page 54 of 73 D-19-280



VIEBWOrkKks VT M42 GigE series

10.14 Device UserID

Ftojtoll AtEXL ol HEE 16byte THA| YHE =

C=ot &L Ct

30

& L|Ct. Device User ID & XML L}t2t0|EH &=

XML Parameters Description

DeviceControl DeviceUserlD AHEX Ho| HE A= (16byte)

Table 10.17 XML Parameter related to Device User ID

10.15 Device Reset

7tHELES S2H 22 Resetoto] H@S ZUCH ALCH Reset & &SI FHH 2ttt ALEA HFH AO|2

AAE SHM /22 CHA| HZABHOF SFLIC} Device Reset 212 XML I2t0|H & Chgid 25 LT

XML Parameters Description

DeviceControl DeviceReset E2|H Reset &=

Table 10.18 XML Parameter related to Device Reset
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10.16 Temperature Monitor

Ftoizgtols W& 228 ZLUEGSHY 0ot A HOl HEEO A0M HAIZtez 2RSS 2olE
UAEUCL ZiH2t e 2= 28 XML Oi2t0[H= ChEat 25 LT

XML Parameters Description

DeviceControl DeviceTemperature MM CIRIZ 2% HA|

Table 10.19 XML Parameter related to Device Temperature

10.17 Status LED

FtHE = Ho= Frd2tel &S HE

x|
it et JEf= Lt 25

i

x| 2

Ct.

rot

W2t =M ED 7F ASLICH LED 9| AEHQE 10

I~

Status LED Descriptions

Steady Red izt =7\ oF &
Slow Flashing Red HES= &2 ¢ &
Fast Flashing Orange HEX3 A4 =2l
Steady Green HEf3 AZE

Fast Flashing Green g4 HolH &5 3¢

Table 10.20 Status LED
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10.18 Test Pattern

FtEte] oHel s o
= =
=

X
HAE IjHES £k

—

A3

= A Ml d
AEe = USLLCH HAE IIEH2 25 4 7tX|7 en, 242t J7t2 dgo=z
%240| CHE O|O|X|(Grey Horizontal Ramp), CHZI W&o 2 ZtO| CHE 0|0|X|(Grey Diagonal Ramp), CHZf
"sto 2 Zf0| CtE1 2% 0| O|0|X|(Grey Diagonal Ramp Moving), 12|11 MAMO|A E&H3I= 7t2
HFo =2 0| CHE O|D[X[(Sensor Specific) & LI Ct.

Test Pattern 2+ XML It2t0|HE CHSob Z2& L CH

XML Parameters Value Description
Off Test Pattern 7|'s i X
GreyHorizontalRamp Grey Horizontal Ramp 2 A7
ImageFormatControl | TestPattern | GreyDiagonalRamp Grey Diagonal Ramp 2 &7

GreyDiagonalRampMoving | Grey Diagonal Ramp Moving 22 474

SensorSpecific SensorSpecific 22 4H

Table 10.21 XML Parameter related to Test Pattern

Figure 10.9 Grey Horizontal Ramp
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Figure 10.10 Grey Diagonal Ramp

Figure 10.11 Grey Diagonal Ramp Moving
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Figure 10.12 Sensor Specific

Zto2tel s =of et ZHE[= Test Pattern 2| FH0| FatX|22 F0| CHEA 2

A OlAL|IC
CAUTION | T ™" IEt
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10.19 User Set Control

A H

MEAE ZHE 282 2 Rl ROM SO MEstALE Al 282 + ASLILH M H2

=
M

HE K|35t Load EY2 M 7HE X|KELICE User Set Control &2 XML It2t0|EH = C24dF Z& L Ct

XML Parameters Value Description
Default 7to2t 482 Factory Default Settings 2 A EH
UserSetSelector | UserSet1 Ztm2t 482 UserSet1 2 MEH
UserSet2 7tofl2t 482 UserSet2 2 MEH

!
User Set Selector OAf MEASH ALEX} M7
UserSetLoad -

7tH 2t0| Load

User Set Selector 0 A{ MEASE A0 HI{Q|

mjo

UserSetControl
7tz 482 N
UserSetSave -
o Tt Default @2 Factory Default Settings
FASZ Load T 7hsTHL|CH
Default 7tMH2} Reset Al Factory Default Settings =&
UserSetDefault UserSet1 702} Reset A| UserSet1 &£
UserSet2 7t02t Reset A| UserSet2 M &

Table 10.22 XML Parameters related to User Set Control
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Default SO MEE Zio2t 47 g2 FHHES] Y YYo=z =22 = UK 237 ¢S vge
== fEHo ZiHEte] S Rt AL FHH2EE resetofH FHO2tel Y FHOA 2E
RO ZLICH XY Y| oiXf 27 4US reset D 20 AESHHE 27 US AEA Y T StLOf

XMEBoF gLt

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

User Set Load

H User Set Save User Set 2

Work Space User Set Default

Default

Factory Default Settings

User Set Load

Figure 10.13 User Set Control
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10.19.1 Factory Default 2% Zt

VT M42 Gigé ZtHi2te| MS %[Z=Z 7D Factory Default 27 2t 2 A E|1, Factory Default 27
r2 Ch3at 25t

XML Parameters Value

n:\l

Operation Mode TDI
Scan Direction Forward
TDI Stages Maximum Integration Stages
Trigger Mode Off

Test Pattern Off
Pixel Format Mono 8
PRNU Mode On
DSNU Mode On
Analog Gain 1X
Digital Gain 1X

Line Rate 10 khz

Table 10.23 Factory Default Setting Values

10.20 Field Upgrade

7tH 2= 2EEOoA 9H31|Ef§ =oliSHA| @ Glgab|t Ethernet °|E1ll1| |AE E3|| Firmware 2 FGPA 2%
LY O|ESt= 7|2 MSELICE XtAMTH LHE2 Appendix A £ EXSHMA|IL,

Page 62 of 73 D-19-280



VIEWOrkKks

VT M42 GigE series

11 HZ 3% old =l 3 =X

HEZol old &S ofH

_C')_
m
==
>
0%
mjo
il
o
=C|J=I-
4
Rl
N
=
L]
-
n

+ 30Ol OfR A= EO|X| %S FL
= AO|E AZO| Mz EA=KA ASHAIL,
A

=

= QR EZ[A Y8 REY BF, ECHM MUZE YHE =X HRASHA 2.

o
r
A
lo
bt
oA
o

« 3YO| oA U= B

o HZI} S| QUEX| SHOIGHYAIL.

4o

o Line Rate &780| At X| 2QI5tHA|L.
o XN} TS OIBHAIA|

AR =
> Digital Gain 20| LR E7| SHE 0] YLK HOISHUAIL.
o FHOiEHOIN S7|7 LiLt AR

+  Trigger Mode 7t M2
o QI EZ2|A REQ| R 0l HZAO| MU=E EUA=K HQSHAL.

SR e

«  SMO| EX Y=

o Gigabit Ethernet #| 0]

= FZ0| MU=z ZJA=X| 2AStHA2.
= MEA AREO ZEHE Gi

igabit Ethernet Card Of ZtH[2t7 H|CHE HAZAE|O R

AEX], 2780] Mtz
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Appendix A Field Upgrade

A1 MCU/FPGA/ XML

1. Vieworks Imaging Solution 7.X & A&st = Configure HES 22510 O2jQt Z2 &HES HA|TL|CH
2. PKG B2 MEHSIL File Path HHES 2%t Ct2 Y1 0|=

SEgt.

Device Maintenance

PKG |LuT | Script |

PKG
~PKG File Information

1. File Path D

2. File Size

1. Camera PKG:

2. Download PKG:

T 0% |

—Camera PKG Download

3. Y 0lE mYo| L2 7t TAE D SHEHof| Td &&o] ®AIELIC

Device Maintenance

X

PKG

PKG File Information

1. File Path E]

C:Users20 17360 Desktop M42 FW, FPGATHTY_M42_0_
2. File Size
405C0

1. Camera PKG:

2. Download PKG:

- J 0% |||

Camera PKG Download

Download
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4., B2E 10| &t2E|H Zi02te] M-S ZCH ZLICH Device Control H3F2| DeviceVersion Lf2t0|EH
W2 AN HEE ZolgtL|Ct
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Appendix B LUT Download

1. Vieworks Imaging Solution 7.X & A&st = Configure HES 22510 O2jQt Z2 &HES HA|TL|CH

=
LUT &2 MEHSIT Type EELCHR Z=E0|A Luminance & ME{TIL|CH

2. Gamma ¥ ZLo Ast= 2442 2780 Apply HES Z2/gtLCh.

H= =
a

PKG LuT Script

4095

Luminance

Graph
Type
Load File
Gamma
1.00

3071
Save File

2047

1023

0 1023 2047 3071 4095

Camera LUT Download [ Upload
[ Download ] [ Upload to PC ]
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3.

4.

Download H]

CH22E7 222 OK HES 2E5H0

ot 28 o 42 7HHEtof Ch2 2=

1022 2047 3071 4085

Camera LUT Download / Upload
Download Upload to PC

Gamma:

Er‘
(=
= | o

Draw:
Linear

Point

Clear

Config

0 %

ot

Ol AbS ERAL| DY

=2
_ o=
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B.2 CSV Ii¢! CI2EE

1. ool O3 1Zo| YN LUT HOIZS ZH4sHD CSV IA(esv)2 MHBLICL 22% 17e
Ldoh ndEs HEFoN S el 25U I g0l EH o= TN HE =
UAZE CSV mtUo| &AYAE ut =2 BHFHOF L L g Al HEE= A2 Chadt 25Ut
o W EE 2 AL 22 FMoz Me|EU D
o YEUS JIFELE 0FH 40952 =22 wFGO| I FLLCH

D_}/,‘ = Bl i P lut.csy - HI2%E
g | 42 RANAHCGER T4 DYE BIE AN0) 2 TSUH
=1 # oo ac : ine,
g (e 2= i 2 oimeeirt Tine;
%01"7;!?\ 7 [ 2 || - 2L -8 - —B—u:;l';gut,uutput
s m =5 9 1, 4094
A i 370092
A B C D 4,4091
1 |: comment line s
2 -- comment line Riai L
3 --input output
4 0 4095
5 1 4094
6 2 4093
7 3 4092
8 4 4091
2 |H 5
10 4095 0
11
12
13

2. Vieworks Imaging Solution 7.X & X5t = Configure HHES Z2/510] ofefiet 22 &2 BAITLICH
LUT &2 MEHSID Type EECHE SE0|A Luminance £ MEHSH CHS Load File HES

228t

=2

|

PKG LuT

Soript

[

Graph
Type:

Load File

Gamma:
1.00

4095

3071

2047

1023

c

=}

S
=
S=

0 1023 2047 3071 4095

Camera LUT Download [ Upload
[ Download ] [ Upload to PC ]
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Lock i |13 Upgrade = o Bl
3
My Recent
Documents
e
L
Dezktop

by Metwork File name:; ||L|t. It j I Open
Flaces

Files of tupe: [LUT files (+,lut) | Cancel

4. Download HES SEeLICE CI2E2EYL 22EH OK HES 230 =l ¥2 &L
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Appendix C Correction Control

VT M42 GigE 7tH2h= DSNU EE= PRNU Correction 7| &

S Mg S Yste WA QT
X’85t0f DSNU =+ PRNU Ed 42 F7I2 2FE = A&e 7|s2 32U
Correction Control 2t# XML Lf2t0|EH = CHSat 245 L Ch
XML Parameters Value Description
StartX - A|ZH TMlo| X ZXt®E gt
EndX - 2 Aol X =E gt
DSNU F7+ 27 2t 41 [KIE d490| ¥ Black
DSNUCoef -
Level 4% (DN, digital number)]
Correction Control MBS DSNU =7} BHA 22 X|&SH T golg
DSNUCoefSet -
e
-1 O
PRNUCoef - PRNU 7t 27 2 48 (X8 F4Y0| =& Gain @)
Ad% PRNU F74 B 22 X783t 2 Fd0
PRNUCoefSet -
e
-1 O
45t DSNU HIO|HE H|2|g-d mZ2(o
&L o
+ DSNUCoefSet 2 /43t H|O|E &= |2y
DSNUSave -
DSNU HZz|of MEEZZ| M2 7tozte] M-S ZiCt
A Z 8iY HO|EHE AMESIHH H|2[Hd
= 2|0 XZsHoF ghLLCt.
HI2lEd 220 Y= UAes DSNU HIOIHE
DSNULoad - N
e 222 S2{FLCh

>

PRNU Selector | 0/1/2/3/4 | PRNU HIO|HE M = =282 ¥9 dd

M5 PRNU H|O|HE H|g|2d o220
MLt

*«  PRNUCoefSet 2 M3t HO|HE 32y
PRNUSave -
PRNU HEZ2lof MEL7| W20 ZiHzte] MAS ZCtH
A =2 oY HO|HE AtEStz{H H|z|2d

o220 XMFsoF ehLict.

2d HE20 MEEO A= PRNU HOJHES

Hi
PRNULoad - -
?lEgd Hzel2 2L

Table C.1 XML Parameters related to Correction Control
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C1 DSNU =7} 5 9 M%

0|2 £0{, 100 HAf TIAEE 109 HR| ZM7JIX| -2 O| Black Level & HE38t2{H Ct2 HX}0f| S L|C}

Start X Lf2t0|E{E 99 2 AL

End X ItZ0|HE 108 2 gL CH

DSNU Coef I2t0|HE -2 2 AF-TLICH

DSNU Coef Set H&2 A3 otL|Ct

=7 =783 DSNU B 242 7tH2tQ| Flash(H|3|Ed) 220 XEsI2t™ DSNU Save EEH S
AMalistL|Ct O] A2 H=Z2[0f MEE X Analog Gain A7 2o 2 7|& DSNU #42 HOAM
Ct.

o & D=

S
L
dot DSNU %2 FA|SHD Flash HZ22|0] U= 7|E 42 =2{22{H DSNU Load BHS

=
S
EREEI

-2 Black Level will be added

0o 1 2 3 98 99 100 101 102 103 104 105 106 107 108 109 110 111 n3 n2 n-1 n X coordinate

' Additional DSNU Correction '

Grey Level ] I I I I I I ]

0o 1 2 3 98 99 100 101 102 103 104 105 106 107 108 109 110 111 n3 n2 n1 n X coordinate

Figure C.1 Additional DSNU Correction
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C.2 PRNU =7} 5 9 %

Ol& =01, 100 HW TIAEE 109 HA ALK 1.1 HI9| Gain & M E3t2{H L2 X0 WSLCt
1. Start X Lt2l0|EHE 99 2 HgtL|Ct
2. End X Li2t0/EHE 108 2 H7ETL|CY.
3. PRNU Coef Lt2t0/HE 1.1 2 HELLCT
4. PRNU Coef Set @28 AalistL|Ct
5 F7I =¥%t PRNU Ed /2 7t 2te| Flash(H|32A) HZ2|0f XZESH2t™ PRNU Selector
oi2t0|HE AFESIY ME QXS MEHSIT, PRNU Save YE S AlSSHL|CH 22| Lo 7|& 42
FO{MA FLCt
23St PRNU E7E 2f2 FAISHD Flash HZ2[0f /U= 7|E 42 22122{H PRNU Selector
oi2t0|HE AFESI 232 IXIE MEiSID, PRNU Load HES AT CH
1.1 Gain will be multiplied
Grey Level
01 2 3 98 99 100 101 102 103 104 105 106 107 108 109 110 111 n3 n2n1 n X coordinate
' Additional PRNU Correction '
Grey Level

o 1 2 3 98 99 100 101 102 103 104 105 106 107 108 109 110 111 n-3 n-2 n-1 n X coordinate

Figure C.2 Additional PRNU Correction

PRNU Coef Set 22 A%st7| H0| PRNU OZ2I0|EE on 22 MMYstH =

2tol HaoM =™HE PRNU EF 4

1n
o

mlo
ot

H&Ig % aa'aucr.
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