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604 07tz Mo| SHMEE PLEe %= QUSL|CH XAl CoaXPress QAEI|0|AE AFRSI0] Eh3t coax HO|&
HAADOZ T X|Cf 25Gbps 2 HIO|HE &Y = USLICH Do =et gl 255 A 2L E
H&Sst= 0| ZtHEl= FPD, PCB % Bt=X| ZAAL S92 WICI22 OfE2|AH 0|0 O] 4= L|Ct.

2 5%

High Speed 151 Megapixel CMOS Image Sensor

* Nano Stage Pixel Shifting Mechanism

¢ Extended Resolutions up to 1,359 MP (9 Shot Mode)

e  Thermoelectric Peltier Cooling — about 15+2°C below ambient temperature
*  Minimizing the number of hot pixels with TEC

*  Electronic Exposure Time Control (Rolling Shutter)

e Output Pixel Format: 8 /10 / 12 bit

e  Strobe Output

¢ Dynamic Defective Pixel Correction

e Output Channel: CXP x 4ch

e CoaXPress Interface up to 25 Gbps using 4 coax cables
*  Gain/ Black Level Control

e Test Pattern

e Temperature Monitor

e Field Upgrade

* DSNU and PRNU Correction

* Flat Field Correction with Sequencer Control

*  Hot Pixel Correction

*  GenlCam Compatible — XML based Control

*  VNP-604MX Feature Bar

e CIED |
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5.2 Specification

VNP-604MX-6 H 70| 2t2| AtZ2 ChEat Z&LCt.

Specifications VNP-604MX-M/C 6 H

Active Image (H x V) 1x (1 Shot) 14192 x 10640
4x (4 Shot) 28384 x 21280
Sensor Sony IMX411
Sensor Type Back-llluminated CMOS Image Sensor
Sensor Size (Diagonal) 53.36 mm x 40.01 mm (66.7 mm)
Pixel size 3.76 um x 3.76 pm
Interface CoaXPress
Electronic Shutter Rolling Shutter
Max. Frame Rate 151 MP 6.2 fps
@ 25 Gbps (Overlapped) | 604 MP 1.5 fps
Pixel Data Format Mono Mono 8 / Mono 10 / Mono 12
Color RG Bayer 8 / RG Bayer 10 / RG Bayer 12
Exposure Time 1 pus ~60s (1 ps step)
Partial Scan (Max. Speed) 546.4 fps at 2 Lines (12 bit)
Black Level Control 0 ~ 255 LSB at 12 bit
Gain Control 1x ~32x
Trigger Overlapped Free-Run
Synchronization | Non-overlapped Hardware Trigger, Software Trigger or CXP
External Trigger 3.3V ~24.0V Logical level input, Optically isolated
Software Trigger Asynchronous, Programmable via Camera API
Dynamic Range 78 dB
Shift Range 0~15 um, 1 nm step
Shift Resolution 0.001 pm
Shift Control Manual Mode or Sequence Mode (4/9 Shot Mono, 4/16/36 Shot Color)
Shift Latency <5 ms
Cooling Method Thermoelectric Peltier Cooling
Cooling Performance 15+2°C below ambient temperature — Standard cooling with a fan

Table 5.1 VNP-604MX-6 H AF2F(A|Z)
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Specifications VNP-604MX-M/C 6 H

Lens Mount M72-mount
External 11~24VDC
Power
Dissipation Typ.31.0 W
Environmental Operating: 0 ~ 40°C, Storage: -40°C ~ 70°C
Dimension / Weight 110mm x 110 mm x 137 mm, 2.35 kg (with M72-mount)
AP| SDK Vieworks Imaging Solution 7.X

Table 5.2 VNP-604MX-6 H At2F
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5.3 Camera Block Diagram

‘ DDR3 \ 0
External Trigger]

\
‘FPGA :
( ) SLs-EC : [ “ﬁ——[ Strobe J
CMOS Image Processing : P .
Sensor 2C and R Coax : CXP6
Control Logic Driver : Channel 1
SRR | ¢ e ) J
Nano Stage b g Coax CXP6
' _ | © ~ ¢ ¢ | Driver | : | Channel2
| Peltier J| PZT Dm?_. Pl e .
Micro Controller [~ Coax CXP6
Peltier Driver s L ) i Driver ) : [__ Channel3 |
: i p— ,
FR R N o Coax : CXPé
Driver : Channel 4
P N S T J

o (1)

Figure 5.1 Camera Block Diagram

Ztoztel & HEEDt Hoje M2|= StLte| FPGA & WOA O[O ELICH FPGA W&+ 3AA Softcore
HEjol 32H|E RISC OO|AZZZMAMQ ZE2MY & HEE 2ZX2Z 0|FO0|H USFLCH
OFO|ZZZZM M= CoaXPress 2IHIO|AE S50 AFEAZREH FHE 22 0|F XNelgu ot

Z2MY & ZEE 242 CMOS HAM0M HEE Y HOIHE M2[5t CoaXPress IE L O|AZ
LHEL 2, AJZtol BRIl E2|A YA AEZE FZHo| HEES FHYLICH O] o, FPGA 9| 2[F0=
00|22 HEEZQ ZHE2 9Tt Flash @F @4 X2|E /3 DDR3 O] F&E|0f AUSLICH

J2|3 Lt 0JE EH| XY Stage € ZAEZESI7| {8l PZT Driver 7t M0 A1, Thermoelectric Peltier

Cooling S|2& EEYI7| 2%t Peltier Driver 7t &2HE|0] A& L|CH,
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Figure 5.2 VNP-604MX-M6 Spectral Response
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Figure 5.3 VNP-604MX-C6 Spectral Response

Page 14 of 88 D-19-771



VIBWOrkKs VNP-604MX-M/C 6 H

5.5 Mechanical Specification

g =3

= Z2|0/H Eele Ftoat X5 LiEtEL(C).

110.0%0.05 19.52(Optical Distance)
80.0 20.8+0.2 (Mechanical FB)
: Image PIane\

n

<
ol g n
ol o ~
=1 ~
— g A3

—
6.3

Qo

8.8

4-M5 DP7

Camera Mounting Screw Holes

0T UEBIIEQ 2ATIEIAU3) 1 BIOWED 3R 31

212 Wnwixe
4 L e1awed sjyy 3puel uoeigin Jo oy
24 0) NISUBS SIUUOYLIOD SUIRIUOD I3UR) By

NOLLNYD 7

T © CHL CH2 CH3 e ©

Figure 5.4 Mechanical Dimension for VNP-604MX-6 M72-mount
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6 7iHzt A& &

ChS A2 AMEXtQ| PC O CoaXPress Frame Grabber(0|S}t ‘CXP Frame Grabber’ )2t & AT EQ0{7}
AKXl ACtD 7pggtL|ct ot ot HXt= 4 7H2| coax AHO|E22 AHESHO 7tO|2tQt CXP Frame
Grabber AFO|S] HAZAES ot JPerL|C XtM|SH L& CXP Frame Grabber AHE HHME
KXSIAAL,

Ct= EXtof et AF2XF PC Off ZtH2tE AL T
1. ZtoEtet M S5 X7t 22[Z0 JEX], PC ol MHO| AN U=X| QISHHAIL.
2. Coax AO|=9| 3tF &2 7ZtOH2te] CXP AH4YH CH1 0| 21 CIE &2 PC 2| CXP Frame Grabber

CH1 0| ¢1ZgtL|Ct O3 CHZ, CHE M7HQ| coax HIO|l2& AHESH0] ZtO2te| CXP H4E CH2,
CH3, CH4 2} CXP Frame Grabber CH2, CH3, CH4 & ZtZt A ZA%tL|Ct,

3. T OfH¥EHE 7tH2tel 6-pin TR YU Ao AL
4. HE OHHe 2318 H7| EHEY ZSLICL

5. RE 0|20 MU=z AZEZA=A| ALt

o 4719 coax HO|ES ArE3}0] 7tH 22t CXP Frame Grabber & HZ% [fj, 7t 22|
CH1, CH2, CH3 5! CH4 £ CXP Frame Grabber 2| 8% CH1, CH2, CH3 % CH4
HUYEO| SHIE2AH AZBHOF LY.

*  VNP-604MX 7 2h= PoCXP(Power over CoaXPress)E X|SIX| U& LTt
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oF FolAte
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6.3 Vieworks Imaging Solution %]

Z[4! Vieworks Imaging Solution 2 http://vision.vieworks.com 04| CtRE2EgT
EQo] MX| & stEQof MX|S TIgs|of L|Ct,

o
SOIotA =F0| Eaot BR0= MZA E= EHOINO E2l5tHAlL.
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7 Camera Interface

7.1 General Description

FtH2tel =HEO = 4 TF2 HYEHR LB #A| LED 7} AL2H 49| 7|52 C5it 5L
[m]
(o]

* (O Status LED: MQ AMEf Ol ExE D HA|
|

e @6 MY 4™ CiXL Ztoer M 4=
e (® 4T HEE /&Y CHxh QI E2|A Mz U= U Strobe =
e (@ CoaXPress 7{4IH: HIC|2 Ho|H ™& S Ztoizt X of

THHHOHH A

_ @ CH1 CH2 CH3 CH4 @

Figure 7.1 VNP-604MX with DIN 1.0/2.3-type Connectors
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7.2 CoaXPress 7{4!E]

CoaXPress ZE2EEZE0= Ats 3 AM 0|FL|E(Plug and Play)0| Z& [0 7tO|2t0| Al CXP Frame
Grabber 22| AZAZ IS AXg = UASLICE ZtH 2t CXP Frame Grabber AO[2] AAE2 &%

70| = (coaxial cable)S AtE31, AHO|2Y Z|C{ 6.25Gbps 2 HO|HE H&EE &= USLICH

7.21  CoaXPress 4 E{(75 Q DIN 1.0/2.3 Receptacle)

CH1 CH2 CH3 CH4

Figure 7.2 CoaXPress DIN 1.0/2.3-type 7{4lE]

VNP-604MX 7} 2t2| CoaXPress HH4YE{= CoaXPress B2 20 HUUEO| xjEd LAHE L2 ®Q}

Z&5 Ut

Channel Max. Bit Rate per Coax Type
CH1 6.25 Gbps Master Connection
CH2 6.25 Gbps Extension Connection
CH3 6.25 Gbps Extension Connection
CH4 6.25 Gbps Extension Connection

Table 7.1 CoaXPress {4E{ T M

=% 0|8 (%E£ ‘coax AH0|E'0[2t1 €S ALRS}0] CXP Frame Grabber 2 7|0 2tE
HZst i oA QKXo Folsfof stL|Ct ZtH2te] CcXP 7HEf CH1 I} CXP Frame
Grabber CH1 & SHIEH| AKX Ro™ FtOzte] HMO| MUZ EHE|X| UALL

o"_
CAUTION =
PC 2t 7t 2te| S4Alo] YAMo 2 £lE|X| ASL|CT
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(=]
7.3 T =" CExt
Zt2te] MY 213 THXH(Power Input Receptacle)= Hirose 6 & 714 E (part # HR10A-7R-6PB)O|TH T HYX|
2

9 Ty et

Figure 7.3 T3 Y3 TiXte| T HiX| &=
Pin Number Description
1,2,3 +12V DC Input DC Power Input
4,5,6 DC Ground Input DC Ground
Table7.2 T& Y™ Txpo # 74
e Hirose 6 ! HUYEHO HEEZ|E= HO|&(mating) Y EHE Hirose 6 & Z2{d(part #

HR10A-7P-6S) =& 39| H4YHYL|CH

o QE M ZZ A= 11~24Vv WY =0 5A O MF =HE iKX= WY
OlHEH S AHEE2 FHETLICHX MEAL @FEAE O{HEHE HMISHK] #3).

HEA 4™ Al FolAL

o FiOztel MEl M SZ Mo Ztozte] U™ MOl AN U= A2 =olst 2o
HAS TSI, 9ru1|ar &40 olo| & = UHL|CH

o FiOetel ME MY U HRE X150 MYS S26tH FtOEte| LHE 227t

CAUTION
A = ASLCH
Page 20 of 88 D-19-771



VIBWOrkKs VNP-604MX-M/C 6 H

7.4 ZTEE U/EH X

=1 L=

/Z3 THXH(Control /0O Receptacle)= Hirose 4 T 74/ E{(part # HR10A-7R-4S)0| 0, Q& E2|7
Mz it AERE 3 ZEE MO YUSLCH H HiX| X 782 o3 ZEL o

Figure 7.4 ZEE Q/E¥ X} T HIX| T

Pin Number Signal Type Description
1 Trigger Input + Input 3.3V ~5.0VTTL input
2 Trigger Input - Input -
3 DC Ground - DC Ground
3.3 V TTL Output
4 Line1 Output Output
Output resistance: 47 Q

Table7.3 HEE /& TiXjo| T 7/

L
3
172}
(0]
N
re
M
i
m
=2
2]

&= 00|E(mating) Y E = Hirose 4 T Z2{d(part # HR10A-
7P-4P) E= &2 HHEHYLIL
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7.5 Trigger Input Circuit

Elol E2|7 AlS Y 322 LEHYD AL E2|H 2 Mok ZE
HMZLE LT} Debounce 7152 AMBSIO] Fnatof A @t @ AsE mr

=
Qe M=o £ X¥Y + ASHCL AR E2[A Mo U2 ot 3lz=ef 20

User Side Camera Side
+3.3V
+3.3V ~ +24V
1K
. MMBF4393LT1G
0 o @ |—Triager In+ 1 2 IR38 A A A 180/1608
b s 5> TRIGGER_INPUT
@ Trigger _In- i —
- > t:

=IOz

H@ | HCPL-0601

HR1DA-7R:4SB

Your GND

Figure 7.5 Trigger Input Schematic

7.6 Strobe Output Circuit

AEEH =3 M3SE= 33V =3 YHO| TTLDriver IC E ESHM Z=HE|H Ao A Z2 7Oy ztQ)

Exposure Signal(shutter)2t &7|%|0{ &3 & L|Ct.

- 0V

47Q
STROBE_SIGNAL |\>C STROBE_OUT /O—O\
= 1

4 >> TRIGGER_IN +
TTL Driver (\6)@/) >> TRIGGER_IN -
A4 J7 HR10A-7R-4SB

Figure 7.6 Strobe Output Schematic
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8 Acquisition Control

o] HoM= Y 2=S Moot o Qo thau 22 &=0]| tisi AtMet §2E MS LI
- 3¢ =5 EZA Y™
o LE AT EF

e Frame rate A|0f
o ZiOo2t ™0 [ME ZCH frame rate H3}

g 252 Mot o 2ast 3% M 7HX| 2a& Ch33t 25U
» Acquisition Start/Stop 3 5! Acquisition Mode I}2}0|H
*  Exposure start(cZE A|%) E2|A

« TF A A

O ol 230 Les g2 Yoz 253 ot o dds ongyt

Acquisition Start/Stop & % Acquisition Mode

Acquisition Start 3 E 2 HASIH Fi02t= & =SS FH[SLICE Acquisition Start FE 2 ALK
L

o
Qoo sozte YAS HST & g

r

Acquisition Mode IfZ2t0|E{:= Acquisition Start FH2| s Y0 2FHQ Ye+2 O/X| 11, VNP-604MX
7}H2k= Continuous Tt X| & EHL|Ct,

Acquisition Mode If2t0/E{E Continuous & H7SIH ot Fo| 4 S 253t F0|= Acquisition Start
HHL2 OtZ | X| AUELICH Acquisition Start HEHS AMsH © 5t= ot FL

Acquisition Start E 22 Acquisition Stop %‘%ﬂ% HASH7| MK A% FX|E LICE Acquisition Stop

HHZ AMSH FIH 2= Acquisition Start HH2 M2 WS MK HS &5 = &L CLCH
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Exposure Start E2|7
Exposure Start E2|H M= E 7tH2t0]| SS5HH FtM2t= Exposure Start £E2/7 215 L[f7] &EfE SiAITH
2 E HEE st =2 YS readout B LI CHFigure 8.1). 7tH|2}7} CHE Exposure Start E2|H A= E
o= HENZH E|H FtOEt= Exposure Start £E2/7 25 L7 HEj2 E|SO0tZLICH O EFOI|A
MZ& Exposure Start E2|H % FtHIEto] S5t Fth2te O =58 AIEEL

Exposure Start Trigger = CtS1t 20| & 7HX| ZE2 HYE = JEFLCH

Trigger Mode Lt2t0|EHE Off 2 H°HstH 7t 2t= Z L3t exposure start E2|HE LHFOAM LHAIZ|IER2
A&7 exposure start M2 E S5 a7t YSLICEH FHHEt0N Z45ts M2t AYE ES55=
&£ = framerate 228 I2t0[EQ| A0 w2t ZFEL O

Trigger Mode IfZ{O/E{E On 22 HFSIH ALEX7t 7| 2t0| exposure start E2[H MZE SN
FHH 2 = AFEE AASIEE Siof eLCh E2[A M27t S5E WOt 7thgts =5 1Y
AIZFtLICE Ol2fst ez & 10
Mz E S55HH oF ELLCHSE 7ttt

E3/7 = 7] At ofd I E

M E
7+
[=3
A
=

o
=
| ZHE I, 58 7tsst XL frame rate EC} W2 £E2 EZ|7
Z[CH frame rate & O] & 20X &), FtHEt7} Exposure Start

e
2lA =g S85tH 3T M= FAIELLCL

AL |'0|-

Acquisition Start Acquisition Stop
Command Command

Exposure Start |_| |_| |_|

Trigger Signal

- mmi
-~ mm
- mmi

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

: Frame transmission

--I

Figure 8.1 Exposure Start Triggering
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o
“ER|AH Mz S270] CishA Of7|stn QUELICH Exposure start E2|7 A E 7HH 240
=

Software, User Output0, CXPin == Line0(Z3| Hardware 2t &) 4| 7}X|7}

$0 Ok HQ

Pl
ely
rr
0Z
ok rr
=2

Software £ SoliA E2|H AMSE 53521 H Trigger Source LtZt0|E{E Software £ A7 slOF 2tL|CH.
O™ ChZ Trigger Software &2 M3 M{OLCH exposure start E2|H =7} 7t0f2tof| S & LICH
A Xt A7 (User Output) Exposure Start E2|7 ASE FtH 20| S23t2{™ Trigger Source ILi2t0|EIS
User Output0 © 2 A7Hs|0F 2tL|Ct O3 CHZ User Output Value LtZt0|EE On(&35) =& Off(SHE) 2
H2t5to Exposure Start E2|7 M= E FtH2t0| S5 = AUASLICL

CXP Frame Grabber 2| CH1 X288 &M E2|H M2 E Sa5t2{T Trigger Source Lt2t0|EE
CXPin 22 HZdljoF &LCt. 1% Ch3 CXP Frame Grabber MZALOA XME33t= API & &850
CoaXPress E2|H A= E exposure start E2|H M= 2N FtO2to] SF 5= USLICLH XtMsH LHER
CXP Frame Grabber At HYME ERSYUAL,

Hardware & oA E2|H MSE 535I2{H Trigger Source LIZI0|EE Line0 22 A 7Fo|OF 2FL|CH
a3 o2 MES M7 M2 E Fth2to] sS85t UM El exposure start E2|H M2 E 7T 240)| A

SIASHA E Lt

EE AMZHHY

Exposure start E2|H A3 E ZtH 20| SSSHH 7tHEls & 252 ALt
2% Q4+ FH2 Sot= S FHoEt Aol Aol Yo LE5= AZHYIL
7tH2t2| Trigger Source & Software 2 47H3}H Exposure Time Itz}
AlZto| AFEL o}

a
m
=2
1o
2
Xy
(01%
0%
10
H‘
ik

ZtH2te] Trigger Source € User Output0, CXPin EE= Line0 22 M35l Timed 2 Trigger Width &
7tX| HHO 2 Exposure Mode £ &8 = UELICE Timed 2 27 Exposure Time ItzZt0[E0f
olslf zt Fato| =& A|ZHO] AM |1, Trigger Width 2 AH3IH A2 X7t User Output, CoaXPress T+
Hardware A 39| A& (rising)dt St (falling)2 =2t W2t =& A|ZH0] A E LICt Trigger Width
PE= FH0ILE OHE =& AlZHE HE8Y I RETL D

1To =
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8.2 Acquisition Start/Stop & % Acquisition Mode

Acquisition Start

WS AW Fiojats WA HSS EH[YLICH Acquisition Start FHS AHBIX
oD Ftuate NS TST & YBLch
e o

Acquisition Stop

HASHH FiO2t= ChZar 20| HSeL Tt

o ZHHEE Y =S WY E TASID UX| YW JA FY =S J|sE SEUL

o FHHEE Y =S IEE TASHD Yo T IO I S WYE ARSI M Y 2=
7l SREULL

Jfolatel @ S

o =
My, 6

or
njo
0
pa
o
%

235}7| M0l Acquisition Start &S CHA|
AE £ ASLCt ojzfst 2HE XS

=
L)
=2
x
bt 40 ¢
T
g

Acquisition Stop HHS Adlstn

2 readout A|ZH(Table 8.2 Readout Time & Z&)Z
A

7|Ct2l C}S Acquisition Sta SELIIPNEeN

~
o=

I
mjo

VNP-604MX 7} 2}0f| A= Continuous 3 7}X| HRHO = Acquisition Mode £ &8
Acquisition Start FHZS Mt = RASt= BHF exposure start E2|H M E

7tM2t7} Exposure Start E2/7H 215 Lf7] &EfO|M exposure start E2[H M= E

guaes =S80 MATLCH 7 2= Acquisition Stop HHS AdlE W7tX| HEsHAM Fas
2| S%L|Ct Acquisition Stop 2 HAsIH O o4 AMNS 25T = gl&LICh
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8.3 Exposure Start E2|A

Trigger Selector II2[0|HE A0 ALY E2[H {RES HEY = AL, VNP-604MX 7HH2HO A =
Exposure Start E2|H0 A% %= UL LICL Exposure Start E2[H= G4 252 AlEfstE O

A& E LIC}H Exposure Start E2|AH& ZtH2t LHFO0|AM dE5tAHLE Trigger Source £
Output0, CXPin = Line0 22 750 2R 35 == USLICH Exposure Start E2|H MZE
Fto2to] Sa%tH Zih2te =5 IS AlEfEL

Software, User

8.3.1 Trigger Mode
Exposure Start E2|HQt TtHEl JtE ot Ot2t0|E{= Trigger Mode IF2t0|E I L|Ct Trigger Mode
= L]

Oi2t0|E = Off = On 22 AMAES 2= A& L|C},

8.3.1.1 Trigger Mode = Off
Trigger Mode IiZI0|EHE Off 2 MHSIH L3t T E Exposure Sta
Mgst7| W20 AMEXH= 720 Exposure Start E2|H AT E

t E2[A HM=E FtHEE W{ROIA
52 a7t gsHch

OI:I

Trigger Mode £ Off 2 A%t £ Acquisition Start EHS AWMSIH FIH 2= XPOEE Exposure Start
Ez|H MSE MMTL|Ct 7tH2tH= Acquisition Stop HES2 AT W7tX| A%8| A Exposure Start
Eg|H M= E d4etL Lt

Free Run

Trigger Mode ILiZt0|HE Off 2 &75IH 72t LHREOAM Bt BE E2[A M2 E
AHEBLICE O|et 0| FtHZtE HHSHH ALEXI7L Hast EE[HE FYUSHA| otk

=0
AL SHE HASYLICH O[T ALE YRYE 23] “free run0f2t BHLICE,

7tH 2t A Exposure Start E2|7 MSE MMSl= £ T = Acquisition Frame Rate It2H0|E{ 0] 2|5

234 &+ UASLCh

o WX FtHZF HHOM HE 7tsTt X framerate ECF M2 oz MAHSIH X|HSt frame rate 2
Exposure Start E2[7 M3 E ddgL|Ct
o HX FIHZF M™HOM 8 5T ZCf framerate ECF 2 ZtO 2 MMM FiH2t= 38 7tsot

Z|CH frame rate 2 Exposure Start E2|7 AT E MMstL|C}.

Trigger Mode = Offd Iff ‘=& A|Zt X|of
Trigger Mode II2I0|E{S Off 2 MASIH 2t QA S0f| Cfst == A|ZH2 Exposure Time I2t0|E{Q]

ol ofsf ZEELICH XM 82 8.4 =& A7 HEES HERSMYAIL.
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8.3.1.2 Trigger Mode = On
Trigger Mode LiZI0/HE On 22 HHSIH ALEAE o 252 A|&Sta{n
ot

Exposure Start E2|H S E 339l0F SL|Ct. Trigger Source

of

bojotctH ZHof 2fof|
2}0|E{= Exposure Start E2|H Al

n

dzs o a2 MS(source signal)S X[ gL CH.

=
MH 7+t Trigger Source Lt2t0|E{&= ChSat Z& L Ct.

+  Software: AEXH HAFEOIA Trigger Software Y2 &A35t0] FHH2H0| Exposure Start E2|7
NsE B33% + gL

+ User Output0: AMEXt ZAFE{O|A User Output Value It2tO|EHE On E& Off 2 M50
Exposure Start E2|H MZE S5 O'A'—“:f

e CXPin: CXP Frame Grabber 2| CH1 % S 7t 20| Exposure Start EEZ|H M2 E S5
= UASLICH XtMEH 82 CXP Frame Grabber AHE HYME HESIUAIL,

*  Line0: QRN HHE 7| tlz(25| =Y O E= External E2|A =2t gl

E C

M g
7toete] HEE /=Y JXHHI Qo] 7t 2t0| Exposure Start E2|7 MZE
S 7.5 Trigger Input Circuit & XtZESHAA|L.
* TimerOActive: AEXt H7 Timer 2= E Exposure Start E2|H M2 352 = UESLICH Counter
And Timer Control 20| A Timer Trigger Source LlZI0/EHE Line0 22 &%t
CtS Timer Delay Lt2t0|EHE H7ESHH Lined A=0f XA Al?i% A4Eg = UASLCH

XEMSH LIS 9.13 Timer Control 2 EHXSHUA|L.

Trigger Source It2t0|EHE HH$H = Trigger Activation Ii2f0|E = Ms0F BfL|CH.

M JHs%t Trigger Activation Ii2t0|E{&= Ch21t ZH&L|Ct,

* Falling Edge: 7| A59| &2 Of X|(falling edge)S Exposure Start EZ|HZ ZSst= 2 X|YgehL|CH.
+ Rising Edge: T7| 2%9| &% OfX|(rising edge)S Exposure Start EE|HZ &St 2 X|™HgL|Ct
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Trigger Mode =On¥ I =& AJZF X0
Trigger Mode LIZI0JEE On 22 A3t Trigger Source LtZt0|E{E Software 2 A7 A2 ZH AA

2|50 ofgt =& AlZt2 Exposure Time Lf2f0JE{e] 27 ghof ofsf AFE LIt

Trigger Mode I2t0/E{S On 22 M3l Trigger Source LI2t0|E{E CXPin =& Line0 22 Mot
A2 Z oo st =& AZH2 CH21F 20| Exposure Mode Ift2t0lE AHof whatA ZFE L CH
+  Exposure Mode = Timed: Exposure Time I2t0[E{0] 2|8 =% A|7+O| X|Of & L|LCE.

e Exposure Mode = Trigger Width: 2|% EZ|H M3 E ZESI0] & A|7HS KMojg = USLCH

Trigger Mode LIZI0JEHE On 22 310 Trigger Source LtZt0[E{E User Outputd0 =2 A-sH A2
Zb I st == A|ZH2 CHE1F 20| Exposure Mode If2tO|E| MO M2t ZANE L|CH

+  Exposure Mode = Timed: Exposure Time L2t0[E{0] 2|d =% A|ZtO| X|Of& L|LCt.

+  Exposure Mode = Trigger Width: User Output Value LIZI0/E{E On U Off 2 NS0 =& A|ZHS

HMoigd £ A& CH
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8.3.2 Software E2|H AlS AI25}7|

Trigger Mode IIZI0|EHE On 22 MYl Trigger Source IIZI0|ES Software 2 HHsH AL

FtH 2o AZEQ0f EZ|7H AlS(exposure start)S S2H0F A EES A|&E = USLIC 9f”1|3f7f
Exposure Start E2/7{ &5 L7 0| U= B FtHEIM AZEQO0 E2|H B E FUGHH =&
AIZFSHAl LI ofef dZoM= AZEQIN E2|A Az0 oot 4 2SS LiEF-L|CH. 5’HJ1IEf01|A1
ATEQOf EE|AH MUDE T TE &5 AXISIH FI0|2t= Exposure Start £2/7] &5 L[jj7] &EHE
SHASt M 22 Exposure Start E2|H A=0f g8 = QIELICH FtO|2t0| A CHA| {22 Exposure
Start E2|AH Mz0| B3 &= UA E|H ZtH2t=s XHS2E Exposure Start E2/7 &5 [f7] YEf=Z
Z|ZokZfLCt,

Zb gAalol = A|Zt2 Exposure Time IFZFO[E{0] o8 ZAHE L|C}.

Software Trigger Signal Software Trigger Signal
Received Received

e | L | L

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

Exposure Time parameter)

Figure 8.2 Software E2|H MZE F4 25517

AZEQO EZ|H MZE A8 FYE SO ALEXLZL FHO2t0] AZEQ0 EZ|H MZE
Saote ‘:'._EOH M2tA frame rate 7t 2EELCE O, X 7to2t 27-0M HE 7tset Z|OH frame
rate & XSt {2 EZ|AH MSE SF0H o ELCHEE 7ts3t X0 framerate & O] & Z0j|A
4249). 9rn1|ar7r Exposure Start E2/7 E5 rf7] Atgf7t OfE Mf $AlSH= ATEQ O] Eg|H AlSe
SAELUCE
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8.3.3 CoaXPress E2|H A3 Al23}7]

Trigger Mode IIZI0|E{E On S22 MMt Trigger Source IIZIO0|E{E CXPin 22 AHEsH AL FHH 2Ho
CoaXPress E2|H A Z(exposure start)E S50F & 2SS A& = USLICH CoaXPress EE[7
Mz = 7t 22| Exposure Start EE2|AH = Atz F=OLICH XtMet LHE2 CXP Frame Grabber A&
HIME BXGUAR.

CoaXPress 2= 0| && OfX[(rising edge) &= ot OfX|(falling edge)E F& 25 EE[HE AEY =+

=/ o=
UG LICE Trigger Activation LtZt0[EOAM &E O|X| £ otZ OX|E E2AHZ HAESX| MEISL|CH
ZtH2t7t Exposure Start E2/7 BE 7] AE0 Y= B F=4s= E2|H MZ7F HESHA

0| (transition)e MOtCH F& 25S A|ZfELICE
7tH 2Ll M CoaXPress E2|H M= E it & =2 AXSIH Exposure Start £2/71 &5 7] HEE
S XMSst2 Af22 Exposure Start E2|H AlS0f ES i&LICt Fto2tof A CHA| |22 Exposure
Start E2|AH M0 B3 &= UA =M FIHEt= XS 22 Exposure Start E2/7/ 25 7] &E=
| SOtz L|Ct ZHHEt7F CoaXPress 412 2| HMO{0f| ol 2&S5t= HR0= CoaXPress E2|7H 4= 9|

ZF710| o8 Cr=23F 20| frame rate 7t Z™ElL|C}.

Of

1
CoaXPress signal period in seconds

= Frame Rate

O£ £01,500 ms(0.5 %) F7|2| CXP E2|A Mz 2 ZIHEtE ZS3tH frame rate = 2 fps YLICH.
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8.3.4 External E2|H AlS AI25}7|

Trigger Mode LtZt0|EHHE On 22 M3l Trigger Source LiZtO|EHE Line0 22 HHsH 42 HEE
B/EH U FYEE FOoM WEst M| M=t FHH 2| Exposure Start E2|A A= GE=

SE YN O StEQo] ER|A AMmetie gL

512 Of|X|(falling edge)S @A 25 EZ|AHZE AIRY £ Y& LCH

=
— o
ofX| =& otg XIS E2|HZ SFER HHPLCE

gL Ct o2 |FHo E2|A A
Q& Aol A& 0fX|(rising edge) &
Trigger Activation LtZt0|E{Of|A] AtS
ZtH2t7t Exposure Start £E2/7H 5 7] HEf0| U= R =4t E2[H7F HESHA T O|(transition) &
moict o S5S ARELC

7tH2to M 2E E2[H MZE ATt 2 &S A|&SIH Exposure Start £E2/7 &5 L7 EfE
SHASt M 22 Exposure Start E2|H A=0f g8 = IELICH FtO| 2t A CHA| {22 Exposure
Start E2[7 AMZ0f g3 4= UA =H 7t 2 Exposure Start E2/7 25 L[jf7] HEH=

Z| =S ok Ct,

Ftojat7t o Alzo| Hofof ofsf ZEste AR0e F E2|A M=ol F7|0| ols) ChE21t 20| frame
rate 7} 2 € L|Ct.

L]
rir
Pl
Ol
[0

1
External signal period in seconds

= Frame Rate

0|2 S0, 500 ms(0.5 %) F7|2| Q& Eg|H ASZ FIHEtE A58 H frame rate = 2 fps & LICH.
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8.3.4.1 External Trigger Delay

Trigger Source I}Zt0/E{E TimerOActive 2 &SI FHOZI0|AM SHEYO E2|A MZE Aot A|Zat
A HEE|l= AIE AtO[of XA AlZtES HEE = UASLCH
1. Counter And Timer Control #ZF0|AX| Timer Trigger Source IZt0/E{S Line0 2 &A™ EILILCE.
2. Timer Delay If2i0[EHE AR50 XA AlZtS 2FeLICH
3. Acquisition Control 20| A Trigger Source I}Z0/E{E Timer0Active 2 &7ggtL|C}.
4. Acquisition Start FHZ MAstD FtHEte HEE /EH TR0 2F oA ddst M7 M= E
S=0otH, Timer Delay Lt2t0|EO] 278 XA A|ZH0| DtRE = S 2SS /o =52
X

Al=FeHLICY

Acquisition Start Acquisition Stop
Command Command

External
Trigger Signal ' ' Timer '

; : Delay , ;
Timer ' : '
Trigger Signal

Frame Acquisitiorf] N+2
Exposure

Frame Acquisition N Frame Acquisition N+1
Exposure Exposure

Time
Figure 8.3 External Trigger Delay
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8.3.5 Exposure Mode
QIENM MMEEl EB[H AT (CoaXPress == External)S @4 S EZ|HZ AF25IE A0 Timed
C

X Trigger Width & 7tX| R&2| & HEE ALY £ /USLICH

Timed =& 2E
Timed ZEE MEHSIEH 2t F4 =50 & A|Zt0| Exposure Time Lt2t0O/E0] 2laf 27 | I

Ol X|(rising edge) EE2|HE HHSIH QF E2[H Mz2It 452 Wf & A|7H0] AJZE|lLD
edge) E2|AHZE HYStH F Eg|A M

Ol X|(rising edge) E2|HZ HETt Timed =& ZEE LIEHHL Er.

External Trigger Signal Period

[~ g

EItE rnal TI'] ggﬂr Slgl‘lal M

" Exposure " Exposure
(duration determined by the

Exposure Time parameter)

Figure 8.4 Timed Exposure Mode

Ol L£0| 2 5L [If {22 exposure start EEZ|HE S3otH siY E2|A AMz= FAIELCH

This rising edge trigger signal
s will be ignored.

L

External Tri gger Slg nal L

] Exposure
(duration determined by the
Exposure Time parameter)

Figure 8.5 Trigger Overlapped with Timed Exposure Mode
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Trigger Width =& 2 E

Trigger Width =& ZEE MEiSIH 2} Fob 259 & F7t2 27 EEI 71 1= (CoaXPress £+
External)2 Z73 HMO{g £ AELCEH A5 O X|(rising edge) EE|HZE AHSIH Q& EZ|H M7 A58
W &S AlZSta, i% :rl?_*% Mz b stz WOHK] ASE LT St Ol X|(falling edge) E2|HE

28o5tE 2|7 E2[A 4

Of
0¥
mot
=

2 AESHD, b E A7t Mz IF A5 WK AL ELC
otz 132 &5 IXI(rlsmg edge) E2|HZ HH3t Trigger Width == ZEES LIEFHLIC
Trigger Width .= =2 F40iCH CHE & F7t2 8¢ [If RETL|CH

External Trigger Signal Period

- h-l

External Trigger Signal sy _I_

l—-l
Exposure
(duration determined by the
External Trigger Signal Width)

Figure 8.6 Trigger Width Exposure Mode
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84 LE M AHAH

O] HO|M= Exposure Time LiZI0|HE HEFSI0 & AlZHS O{EA ZHS=X| dELCE

ZIHELE Ch3at 22 YWAoR zEe o= Exposure Time Lf2t0|EHE MHYsI0] & AIZHS X|Gdlo}
ghLct.

off2 843

On, Trigger Source

* Trigger Mode
Software 2 A%

CXPin £+ Line0, Exposure Mode = Timed £ &7

=  Trigger Mode

=
=
= =
[ [
= =
[ [

e Trigger Mode = On, Trigger Source

L|C}. Exposure Time Lf20|EH &=

Exposure Time Lf2t0/E = & & 7tsot Z[AgECH HA AFSIH o &
7test A 8 A & A2

O[22 M E(s) HHRIZ =& AlZHE SFLCH FHHES] 38
C=ot &Lt

Camera Model Number of Channels X =F AZH

VNP-604MX 4 Channels 1 s 60,000,000 us

t: Exposure Mode £ Trigger Width £ 2733t 22 L& A|7H2 E2|A U39l Z0of oJsf 21
X Mgt QSL Lt

HA H

Table 8.1 |2 U =0 LF AZH A
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8.5 Exposure2}l Readout Overlap

= 7 7HA & 1pgo| =g LCh A W abg2 ofOjx| Mol HES
e 2=t WMOAM HE S readout St F HA 2HEE T

of AN VNP-604MX ZHH[2H= Overlapped 2F Non-overlapped
L|

1n
N
>
A
fn

8.5.1 Overlapped

Trigger Mode IlZI0|HE Off 2 M (Free-run 2E)StH =& 11} readout 1HH 2| & (overlap)S
585t ‘overlapped’ ZEZ AZLICE O F0| CHot MA H|O|E{E readout St= &2 MER
S0 it =55 AIRELICE

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
Figure 8.7 Overlapped Exposure and Readout
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8.5.2 Non-overlapped
Trigger Mode IfZt0|E{S On 22 MYsIH 7to2tof A ZHZto| A4S 2

2
YS YR T 1S YO UES AXBLICL M2 Fuof C

— =

g M, == X readout T
i Y2 Ol Faol MM
readout 1M1} ZHX|X|(overlap) EELICt Otz 122 Trigger Mode = On, Trigger Source IiZt0|E =

Line0, Exposure Mode LiZt0|E{= Trigger Width £ 47383t 4 LIEFRY LT}

4o
i

Acquisition Start
Command

External
Trigger Signal

|_Frame Acquisition N Frame Acquisition N+1 Frame Acquisition N+2
Exposure Exposure Exposure
—
Time

Figure 8.8 Non-overlapped Exposure and Sensor Readout

Guidelines for Non-overlapped Operation
Trigger Mode LIZIO|HE On 22 H7YSHH 7t 2l= non-overlapped ZE2 XHSSIEE CHS At S
FHalsor grLct.

« O B2 readout = 2t=5t7| Hof A SHe =55 AlIZSHH o UL

ZtH2te| =&} readout UHHO| AXIX| &1, QFE ER|AH Mz
Zt53t 0, Exposure Time Lf2t0|E MM} readout AlZHS AFE3SHO A FAHo Cist {2 7t

AIZ AIEE ALtshor gL Ct,

Camera Model Readout Time

VNP-604MX 15.0 ps [1 horizontal line time] x 10760 [1 Vertical Period]
Table 8.2 Readout Time
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8.6 Rolling Shutter

VNP-604MX 7| 2= *xr Rolllng Shutter 7t &%tEl *1'/\1% AtETILICE ZtH2te o =9 Ao CHal
o

t—;
=
D
Q
Q.
@]
=4
_h_
bl
0
gl
o2
_9_
K
56
o
i
@
3
©
o}
o
%
2]
o
rﬁ
.u.
0
Hu
il
0
A
10
JH
nz
<
[

iol =Z1t readout
ZIgstL|Ct, 9fﬂ1lﬂf0ﬂ EE|71 Mz E S26tH A t'._WKH Z9o| gAZ g

o

= E
BHL|CH tRow A|ZHO] X|LtP S #iR| Zo| T4
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Figure 8.9 Rolling Shutter Operation
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VNP-604MX 7tH|2}2| CoaXPress Ai'2 0 [}E tRow @i CHS1t Z&L L

Number of Channels

4 Channels 15.0 us

Table 8.3 VNP-604MX 7I0|2t2] CoaXPress X' #=0f| (2 Temporal Offset Values
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8.7 & 7t

olr
Ok
a3

ICH Frame Rate

LHtM o2 FtO2to|M & 7ts%t ZICH framerate & CHSIF 22 Of3 Q40 ofsf HsHE LICE,

o FHHZIOM ESTH SHS ALEA HFHE MESHE A7 TS A|ZH2 FHO2to S2EE L E0
olsf AFELICt

o F MAO|M HIOJHE readout ot CtE ZHOHELS] =2 HIHE M&ESH= Al7h O A[Zt2 F&2Q
Height A7 2toll 2lsi Z7dE LTt F&2l =0|7f oM MAMO|A readout St= A|ZHO| & E A
ZELCH FA9| 0| MM 2 Image Format Control HF0|A Height & 7ol olslf ZAXEL|C}t.

o JAO Ot =& AZH DR 21 =5 A[ZtE ALESIH XT 252 = s G4 =7t F0o{sLChH

8.71 o8 7Is¢ X Frame Rate 3715}7|

FtHztel Sxf MHO|N 3|8 7ttt X[CH framerate ECt O W2 £ 2 FAS FOoqH |0 frame

rate O F&S O|X|= Ct3Q RAE Lt O|4 ZEStD {27t 71U =X &elgtL|ct

o FIHZIOM FAMES TS AZEE framerate E H|THole 523 A QL|CH ROl 7|58 A5G
gdd ME A2 FEL = JUAFULCHOIZ 28l Z|CH frame rate & T
o FHol AV|E =0 7tsst %[t framerate & 7t = UASLICH 7t 2% Image
A
= O
o THHO LE ANUCE XM SHME FHES ASSEE FIHEE HYUCHH =F A2t frame
MgHStR] & LICH SR 71 =& AZH2 AM8%t= ER0s & AIZHO] O frame rate £
A EE NUE MEBSE 42 E ANUE BA 4785ta A frame rate 7}
2:

8% B2 oF MU= Q3| B2 RS AESHAL Hx =2IUNE

02 2 =F AZS ME0IEH 518 7ts% | framerate & &E0| MotstA & LT
E S0, =& AlUE 12 28tH S ot && 2Ssts 4 2 125 2857

20l 7t 2= =T 120 o Fel
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9 Camera Features

9.1 Image Region of Interest

Image ROI(Region of Interest) 7

=4 92 X¥Y = UASLICHL ALBX 3
N8zl FAH d9S 25T 0o s &2 & = t
Height I2t0|HE %7 2EHSIH 5 & 7tsot Z(Of frame rate 7t S7+SHX| 2 Width IH2t0|E{ = frame
rate Off @2 DOX|X| &&LICH ROI= Ofef &3t 20| MM S(array)l| 2% & €2 AERE

Y=ot dg &

Offset X Width
p 1 2 3 456 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29|30 31 32 33 34 35 36 37 38 39 40
ojUO0O00O0OO00000O0C0000OO00o0O0O00o0O00o0o0oOoooOOoooOooooooon
100000000000 000000000000000O0o0o0OO0o0O0O0OoO0oO0OooOoan
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"6 A000000000000000 00000 O0OoO0OO000oOo0oOpnoOooOoO0oO0OoOooaO0an
=] SO0 0000000000000 00000000000 0000000000000A0
g (00000000000 0000 00000000000 0000I000000000A0
o000 0o00o0oOj0ooo0o0oo0o0oooooooooOooooooooooan
0000000000000 obOOoO0o0o0o00oo0o00o0oo0oooOpoooooooooag
0000000000 0000000000000 000000000000000000
wooOOoDOOoOOOoO0oO0OOpoDoOoO OO0 OO0OO00O0000DO0O0OO00o0OoDoOo0ooOoOoooOooOoon
NMOOO0O0O0O0OO0OO0OO DO 000Oeee00 0RO 00000O0O0O0O0OO0O
2000000000000 0000000 0000000000000 O0O0OO
E BOO000000000O|I0DOe 000 00000000000 0000O000O0O0OA0O
[=7] “ooOoOOOoOOoOoOOoOoO|OOeeee 000000000000 00O0O0O0OOOOQG
o) 00 00000000OCOe O 0000000 000000000 O0OOOOOOQg
- wWOOOOOOOOoOOOoDOe OO OO 0000000000000 OOOOOOAQ
1?EIE|EIEIEIEIE|EIEIEIDE|IEIEIE|IEIDIIIEIDEIIIIDEIEIDDEIEIEIDEIEIDE
L
WO 0000000000 oD0000000000N00oooooN0ooooooodoog
2000000000000 p 0000000000000 O0O0OO0O|0O0000O0O000O0:C
2000000000000V 0O000000O00O0OO0OOO0OODOOODOOO0OOOOOO0OOO
2000000 0000000000000 000O0O00O0D0O0O0O|I0DO000000000A0
00000000000 0Q000000000000000OoOOjpDo0ooo0Oo0o0oooogn
20000 0000000000000 0000O00O0O00O0O0O0O0O0O0DO00O0O0O00OO000A0
sO0000000000000O000000000O0O0O0O0O0OOOOODOO0OO0OOOOOOD0OAO0
00000000000 000CO000O000O0O0DOO0OO0OO0O0ODOOI0OO0O0DO0O0O0OO00D0DA0O
Ooo0oO0O0oO0o0OooOoboopoo0oOooo00oOoooOo0ooOoOpoOo0oo0oOooo0o0onoang
200 0000000080 0no0p0ono0o00o0o0 o888 i00Q0oo00o0nn

The camera will only readout and transmit
the pixel data in this area

Figure 9.1 Region of Interest
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ROI &8 23 &l XML Lj2tojE = ChZot 25U

XML Parameters Value Description

SensorWidth? - HMo R =
SensorHeight? - MMol @8 =0|
WidthMax - ox 20N = vt 2ol =
HeightMax - Ay 470 =3 Jhsot Z[0f =0

ImageFormatControl
Width® - Image ROI 2| & 23
Height® - Image ROI 2| &0| 47
OffsetX ¢ - Image ROI 2t AFE o] =38 Offset &7
OffsetY © - Image ROI 2t AFE o] =% Offset &7

O] ®o| ZE miz0|E & pixel CtHL

a: AFEXIE HEY = 8l U

b: ROI 2| 27|E HE5t= AMAL O
c:ROI 9| A RIXE 2¥Eot= AHEX =

Table 9.1 XML Parameters related to ROI

A2 XtE Image Format Control '#Z32| Width 2 Height It2t0|EE A0l ROI 27|E BHEEY
AELICE J2|3 Offset X 2 Offset Y I2f0|HE 2F510f ROI2| AF fIXE HEY = UASHC

O|l, Width + Offset X 7t= Width Max gf=Ct ZfOtOf St11, Height + Offset Y 4f2 Height Max ¢f%Ct

ZtOFOF EHL|Ct FH2te| Width 2 Height = 7|2X o2 A|HZfC2 MHEO Y2 TE ALRAH= ROI

37|18 HKN HY3t = Offset 242 H™SOF 2L Ct.

*  VNP-604MX 7ZIH2to| Z#<L Width Lt2t0|E & 16 9| Hi2 MO 31, Height Lt2t0|E &= 2 9
Hi=2 A7FsHofF grL|Ch

VNP-604MX 7t 2HO M AH Jts3h 2|4 ROIWidth X Height = CHS b ZH&L|CH

Camera Model Minimum Width Settings Minimum Height Settings
VNP-604MX 64 2

Table 9.2 Minimum ROI Width and Height Settings
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VNP-604MX 7O 20| A Vertical ROI 2| H=t0f| 2 X0 Z2f|Q £E&= o2 ®oF Z&LICh

ROI Size (H x V) 4 Channels

14192 x 2 546.4 fps
14192 x 2000 31.4 fps
14192 x 4000 16.2 fps
14192 x 6000 10.9 fps
14192 x 8000 8.2 fps
14192 x 10640 6.2 fps

Table 9.3 VNP-604MX Vertical ROI 7|0 [}2 X0 =7 &=

VNP-604MX ZtH2t0| A Sequence Mode £ Mono4Frame(Bayer4dFrame) =& Mono9Frame S 2 AHsH
4 Vertical ROI 2| Hztof [E %[0 = £ Of2f ®F &L

ROI Size (H x V) Sequence Mode 4 Channels
Mono4Frame 136.6 fps
14192 x 2
Mono9Frame 60.7 fps
Mono4Frame 7.8 fps
14192 x 2000
Mono9Frame 3.4 fps
Mono4Frame 4.0 fps
14192 x 4000
Mono9Frame 1.8 fps
Mono4Frame 2.7 fps
14192 x 6000
Mono9Frame 1.2 fps
Mono4Frame 2.0 fps
14192 x 8000
Mono9Frame 0.9 fps
Mono4Frame 1.5 fps
14192 x 10640
Mono9Frame 0.6 fps

Table 9.4 Sequence Mode % Vertical ROI 370 2 X|cf =3 £&

ROI REE ALY Z<2 Frame Grabber O A0 a2t & JHs% ROI Z4(H x V)OI

R

=

Ch XtMet L2 Frame Grabber AH& HHME EXRSIMAIL.
VAol b AbMleH LHE S 2AMS FR AL
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9.2 CXP Link Configuration

VNP-604MX 7t0f|2t= CoaXPress Q/E{H|O|AE AESH0] 72t AL AL ZFE0| EX|E CXP Frame
Grabber & AZSHOF L|C} CoaXPress 2EI|0|A= EhEd| coax HO|2& AMESIO 70|22 CXP
Frame Grabber & ¥Zst1, #HO0|&% %|CH 6.25Gbps 2 HIO|EHE MET = USLICH VNP-604MX
Ft0 2t SHLES| Master HZO| ZOf 3742 = GAZ YIS #EY += USLICH CoaXPress EZO
metM Xts @3 EX|(Plug and Play) HALIE2 X[A5H7| 20| 7tH2t0A| CXP Frame Grabber £ 2|

AZES FsHA R =+ ASHCL

& CH1 coax .'. '-‘ Master Connection ) CH1
CH2 coax : :-L
Comera [T SR A C o
o _<_:|_'|_3 _______ coax :, o _::. ___________________ < )Frame Grabber
A CH4 coax '- ,: Extension Connection
" Link

Figure 9.2 CXP Link Configuration
7t0|2t2t CXP Frame Grabber AtO|2] Link 74 28 XML m2t0|H= ChZar 254t

XML Parameters Value Description

CXP3_X4 | A Li2t0|H ¢{S CXP3 X4 2 47
CxpLinkConfigurationPreferredSwitch —
CXP6_X4 | A Li2t0|H ¢{S CXP6_ X4 2 &7

7ozt &AM Al FHOIEERE Host(Frame
CxpLinkConfigurationPreferred” Read Only | Grabber)2t2| &3 0| AL bit
CoaXPress rate X A HWFE HA

702kt Host AHO|2| bit rate S A
CXP3 X4 | 7|2 ZXNHoc=z HH

CXP6_X4 | ex) CXP6_X4: CXP6 &= (6.25 Gbps)E
NE3HE 4740 A 7Y

CXPLinkConfiguration

Table 9.5 XML Parameters related to CXP Link Configuration
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9.3 Pixel Format

AA OIO|EHHE 12 bit EHRI2 X 2|gtL|Ct. Pixel Format I}
A4 OIO|E{ 9| pixel format(8 bit, 10 bit === 12 bit)yg 2
8ot 5 HESIH JE HOIHOAM 2tZt 59| 4 bit =

oj2t0|EeE AtE5}H0
gt = UASLICH FHH 2t A
2 bit = H2{ & LTt

tH2ts WENHSZ
7tH2to M M &St
8 bit L= 10 bit & At

MSB LSB

Original Data | D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

===
- fa==m=
e = = =
==
-
S ==
S ==
S ==
% ==
% ==
-
-

12 bit Output | D

O

et = =
et = =
et = = =
g = =
g = =
[ ===
[ = - -
[ = -
[ = -
=

10 bit Output | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

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

Figure 9.3 Pixel Format

Pixel Format & XML Lf2t0/H& CHS4F Z2& L Ct

XML Parameter Description

ImageFormatControl | PixelFormat | X| & 7}5%t pixel format &4

Table 9.6 XML Parameter related to Pixel Format

Zigy 9 2 MAM7} X|¥Sl= Pixel Format & Ct21t 24 Lt

Mono Sensor Color Sensor

* Mono 8 e Mono 8
*  Mono 10 e Mono 10
*  Mono 12 e Mono 12
e BayerRG 8

* BayerRG10
* BayerRG12

Table 9.7 Pixel Format Values
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VIEWOrkKks

20 7tHE)

9.4 Data ROI (
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=
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Table 9.8 XML Parameters related to Data ROI

4 OolE ROl 2t O|O|X| ROI 9

get
F

SAof AHEStE BR0= &

=
=
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=
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Figure 9.4
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9.5 White Balance (Z2{ 702}

Ze ZtH 2t M= ZHHZHoA TEeE oo e HHAE X-Y = U= white balance 7|52 AHEE
2= UELICL VNP-604MX ZHO2HO A A2 El white balance 7|52 Red, Green X Blue 2| Z & (intensity)S
HEHoz =YY o UELICL Balance Ratio LtZt0|HE AtEs0] ZH MAol Z= & HEE =+
AL LICH Balance Ratio #f2 1.0 £E 4.0 7tX| 48 7hs2L|Ct Balance Ratio LtZI0|HE 1.0 22
2E% 82 oY Mol ZE= white balance HAHALZLERE IS ZX| 5L CH Balance Ratio
o2t HE 1.0 20t 2 ez HdE5IH s M4 Z k&= Balance Ratio {0l H[Z[sHA S7tetL|Ch.
0|2 =04, Balance Ratio Lt2t0/HE 1.5 2 HYIH sfie MMO| Z == 50% S7+etLCE.

2

White Balance #t3 XML Ij2t0|H = ChZaF &L T

—_—

XML Parameters Value Description
Red Red ZAM0f Balance Ratio %f Mg
BalanceRatioSelector | Green Green T’20|| Balance Ratio %f &
AnalogControl —
Blue Blue T0i Balance Ratio 2t M&
BalanceRatio x1.0~ x4.0 | ME4SE Myo| A= E MY

Table 9.9 XML Parameters related to White Balance

9.5.1 Balance White Auto

Zi2{ 7t 2to M= Balance White Auto 7|52 At&2 £ USLICH GreyWorld ¥112|50f 2t Z 2

FtH 2o A 2 S8t HAO| White Balance & Z=Z ¢ L|C}. Balance White Auto 7|52 7| M0l Data

ROI @92 HAES|of L|C}. Data ROI & Image ROI L 2|
=

=
T 00| E AR50 White Balance € ZE$tL|C}. Balance White Auto I}Z2I0|E{ £ Once 2 A sIH

u ro >
0%
oF

Green & 7|22 Red % Blue 2| Balance Ratio & LA Ol Zfo 2 XHSIO White Balance & St&L|LC}.
Balance White Auto & XML Ii2t0|E = Ch2aF 25U Ch

XML Parameter Description
. Off Balance White Auto 7|& Off
AnalogControl | BalanceWhiteAuto ———
Once White Balance =73 12| =& = Off

Table 9.10 XML Parameter related to Balance White Auto
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9.6 Gain % Black Level

Gain LiZl0|E{E SIt6tH dool ZE M 72 F71E = UASLCH o|2 Qs MMM £t
UELCH =2 Grey 2 7HHZH0M E8E = JASLC
1. Gain Selector Lft2t0/E{E AtE3}0] StE= Gain Control(Digital All BF X[ &)2 MEfBL|Ct

2. Gain IOI2}0|EE dt= ez A-|X-|o|'|_||:|-

Black Level It2[0E{S Z=E5I0] FHHEOM E=st= A o 27 ¢UF offset 2 F7H =
A LCE.

1. Black Level Selector Lt2t0|EHE AME35t0 @ SH= Black Level Control(Digital All)2 4 E# 3t L| T,
2. Black Level ItZ}0|E{E Yl= o2 AL Pixel Format Ti2t0[E A& Zfof et HA3 3t
He[7h HatE Lt

Gain % Black Level 27 & XML Lj2t0|He CHS4F Z2&LICt

XML Parameters Value Description
GainSelector DigitalAll DE X8 Y0 Gain 3 H 8
Gain 1.0x ~32.0x | C|IX[E gain &f 273
AnalogControl
BlackLevelSelector | DigitalAll D= CX|E x§<=0 Black Level 4 M2
BlackLevel 0~ 255 Black level gt A7

Table 9.11 XML Parameters related to Gain and Black Level

9.7 Hot Pixel Correction

OIOIAI-

o
Hot Pixel O| LIEIE &= US

of Y4 BSAL, 22T} &
MAol SHOR Qls| B3 Fuo

° 2l = ICt E5| Y2 =8 SEM =2 LS
Q7| Q8 71 == A|ZtS ALRYHOF 3= AL HotPixel & YA ZZl0| AFES O/& £ Q&LCH
VNP-604MX 7}0|2}= O g

213t Hot Pixel 2 E8& %= Q= Hot Pixel Correction 7|52 HX|&%&L|C}. Hot Pixel
Correction 7|52 Defective Pixel Correction 7| X3 Q& mMZ ALEst0 ZA g
H Zk(interpolation)StX| 2 &L|Ct Hot Pixel Correction L{Zt0|HE On 22 HYSIH FHH 20 A Hot

o
Pixel 2 %!.ol_|ol_|. C—;AOI- r_u.lkllol HIO." = '('5|.E 7-|X-|E-I 6HE>I' JTLI)%I 7I-% 1040; E?gl‘o;l-q['-_

HA

=

Hot Pixel Correction 2t XML Lt2t0|E= CtSot 25 L C

XML Parameters Description
Off Hot Pixel Correction 7| 3{A|
DSNUControl | HotPixelCorrection =
On Hot Pixel Correction 7|5 &%

Table 9.12 XML Parameter related to Hot Pixel Correction
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9.8 Dynamic Defective Pixel Correction

Defective Pixel Correction 7|5(9.9 Defective Pixel Correction &%) AH™st1 FA4S 25 721 ==
MNZ &2 Gain 4% £& 52 28 252 Qg HE3H SaoM 2 T

Ol LIEFE = UELICH VNP-604MX 7tH|2h= O|2{3t Defect Pixel 2 MAHE = U= Dynamic

Defective Pixel Correction 7| 5= HX|&3%tLICt. Dynamic Defective Pixel Correction Lt2t0|E{E TRUE 2

2o FH GARL JE5| #AL OF2 HES FH 3 x 3 TEO| Median 22 CiM LT

Defective Pixel Offset Threshold IZt0|E{E HE5I0| Median 2422 CHX|E Defect Pixel 242 HYE

“ a ol A
=FY + UASLILH

I:l

Dynamic Defective Pixel Correction 7| & XML Lt2t0|E& ChEob Z& L Ch

XML Parameters Value Description

DynamicDefectivePixel | FALSE Dynamic DPC 7|s oHA]

Correction TRUE Dynamic DPC 7|5 44
ImageFormatControl Median ZE{ 2| Threshold Offset #{2

DefectivePixel 0~ 2048 o o .

Ver _ YU O] ¢t Z=750] Defective
OffsetThreshold (at 12 bit) N
Pixel 2| HelE 28g = UsUCL

Table 9.13 XML Parameters related to Dynamic Defective Pixel Correction

Defect Pixel %2 Hele= FH 3 x 3 T WH +20% 70} +Offset Threshold 2/ 2 XHE =
AUSLICH
Pixel Value ‘
/
Defect *
Pixel
’ Ideal Average
/ g . .
p Pixel Responsivity
o 7
0 / Good o
’ Pixel o
/
r e P - -
/
/ O s d
/
’ ¢ o -
/! s o
+ Offset Threshold -} 4
Defect
70 Pixel
- d llluminance
- Offset Threshold

Figure 9.5 Dynamic Defective Pixel Correction
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9.9 Defective Pixel Correction

CMOS AMIMo|= Hlo| MAIMOZ HHSSIX| 28}= Defect Pixel 0] =Xt

= UASLLCH o= &8 Fi9
22 EoxE222 2O| ZQYLCE 2t ZiH2to] AMSE CMOS MA Q| Defect Pixel HE = &t
CHAOIA ZtO2to YU E LICH AP X7t Defect Pixel HEE FII5IE 42, ME2 Defect Pixel 2| ZtE

WS ZHo2tof Esior LT AtMeH 22 Appendix A S HZESHYAIR.

991 HX diH

L3 | L2 | L1 R1] R2 | R3

|

Current Pixel
Figure 9.6 2%& Defect Pixel2| ?IX|

Q| D2t Zo| Z+2 E™EH0F & Defect Pixel @ Current Pixel 0] A& [,

O mio| EY Zt2 F9
LMO| Defect Pixel @1 X| OtLIX|0f 2t Of2i HEQF Z0| o &L|CH
91 Defect Pixel Current Pixel 2| 28 Zt
= (L1+R1)/2
L1 R1
R1 L1
L1, R1 (L2+R2)/2
L1, R1, R2 L2
L2, L1, R1 R2
L2, L1, R1, R2 (L3 + R3) /2
L2, L1, R1, R2, R3 L3
L3, L2, L1, R1, R2 R3

Table 9.14 Defect Pixel 2% Z} A4t
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9.10 Flat Field Correction

Flat Field Correction 2 =31 Z2 2|& 2tZ0| ofsf A2l HjZO0| N=EX| = I 0| 2¥3t]
HHHo=z HiE gto] 28t oS ¥=E ot= 7|SYLLh FlatField 28 7|sS ZE<sHH of2fof

Aap 20| LtEtd =+ AL

IC = IR / IF

Ic: 2&E 4o dE st
IR: = a2 dg gt

IF: Flat Field GIOIEHSl HI¥ gt

A At ZHOAM CHS EXIO| [2tA FlatField 28 HO|HE MMst = FtH2to| H|3|2d Ml 220
&gt Ct,

1. Flat Field Data Selector L}2t0|E{E AL83l0| &+ Flat Field HIO|Ef FYS MEHSLICE
2. Flat Field Data Generate LfZ}0/E{S A&listL|Ct,
Flat Field Data Generate II2t0/HE 3ot £ oF Yo AyS &SSIH ZAE Flat Field 278

EIIO'E.IE AHkI'c'>'I-|_|[:|-_

3. Flat Field Data Save LtZ{0|EHE H¥50] 443t Flat Field HIO|HE H|2[2d H=2(0f XMZeLCt
ZAE Flat Field CIO|E= 2730 AFEE [, Figure 9.8 It Z0| Bilinear Interpolation S 2 ZCHEl =
HgEL
o 443t FlatField 2% H|O|EH{E FA|StD O FlatField 278 HO|EE AM23t2{H, Flat Field

Data Save IfZ|0|E{S A35|7| 0| Flat Field Data Load IfZt0|E{S AleistL|Ct.
4. Flat Field Correction LI2t0/E{E On 22 H75IH Flat Field C|O[E & 7tH2to] XEgtL|C.

*  FlatField HIO|E{E 43}7| M0 Defective Pixel Correction 7|52 HX &Y=
20| E&L4 L}

*  Flat Field Data Generate L}2}0/E S A3lst7| Mo CtSat 20| ZtH2tE A H|oF
SLC.
s OffsetX, Y: 0
o Width, Height: %|CH 3}

o ol Mo Y2 5T 5+ UXE Acquisition Start FHS MU = FIHELE free-

oz x s=

Ftof2tofl S=oioF gLt

CAUTION
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r Flat Field calibraton- - --------- - - - - - - - - - - - - - - - - - - - - - "
| |
| |
| |
' Scale Down = Memory I
[ [
| |
| |
ke - e e e e e e e e e e e e e e e e e e e e e e — — — — — — — N
- Flat Fielding- - - - - - - - - - - - - - - - — — -
| |
| |
| |
[ Memory = Bilinear Interpolated Magnification I
| <IF> |
| |
| Y |
[ [
| | |
I <IR> IF <IC>
[ |
| |

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

| l l
O—roA :
copied ; »
'block of pixels i
Y [
= === - - — - m - - “_
block of pixels '
O——F+—» ° scaled down data
copied
R

Magnified Image
Boundary

Figure 9.8 Bilinear Interpolated Magnification
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Flat Field Correction 2t& XML Lt2t0|EH= CtSat 25 L CH

XML Parameters

FlatFieldControl

FlatFieldCorrection

Value

Description
Off Flat Field Correction 7|5 8l X
On Flat Field Correction 7|5 &%

FlatFieldDataSelector

Space0 ~ Space15

Flat Field HIO|HE M%& E&= =
g Ayt

e Space0~Spacel15: AF2At MY Y

o

FlatFieldDataGenerate

Flat Field G|O|E A4

FlatFieldDataSave

9%t Flat Field 273 H|O[HE

HIZ|2d o 220 &Mz ct.

*  FlatFieldDataGenerate 2 43t
HOlHe 2Ly Hz2|of ME 7]
ol Ztozte] MAS ZCH A =
Sie GIO|HE CHA| AtE3Sta{H
HIZ|2 e o 22(0 XZsioF 2FL|ct

FlatFieldDatalLoad

HIZEE HE22[0 MY Y= Flat
Field HIO|HE 228 HEZ=
=2FLCH

Table 9.15 XML Parameters related to Flat Field Correction
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9.10.1 Flat Field Data Selector
UOA HHSH HIQF 20| MMt Flat Field 278 OIO|HE ZHH 2 2Ed HZ2[0 MEE0f A, O
OOl = ZtH2tel MAS ZICH 4H &M E L CH FtHzte] Mels2 ZICH A 20|z Mot Flat Field 23

CIOIEHE ArE3%t2{™ 7Zi0f2tel H|2(Hd oZ2|0f XMESHOoF e LICH VNP-604MX 7t 2t= Flat Field 278

HOIHE MESHALL 222 = U= 16742 H2lHd HZ2 FYS M-S LT Flat Field Data Selector
o2t B E AMESHY R[St F9E MEEY + UASLICH
Non-volatile Memory Volatile Memory
(Flash) (RAM)
/—\ //_\
w p/
\SEO// Active Flat Field Data 0
\Spa—ce‘l/ Active Flat Field Data 1
\EE-// Active Flat Field Data -
\SpaﬁN/ Active Flat Field Data N

Figure 9.9 Flat Field Data Selector

Flat Field Cl|O|E{ X{&35}7|

7tM2to] 2 Flat Field CIO|E YY1}t Flat Field HIO|EE M&EE £ s HFHY K22 Y
Aoy = cH-SeL|Ct matA, 45t Flat Field O/O|E{E ZtH 2t Flash H22|2| X|HE FHo
X Zste{™, Flat Field CIO|HE 443}7| MO Flat Field Data Selector Lt2t0|EHE ALE3t0] HZ2] F2S
MEHSHOF BfL|Ct,

rlo

1. Flat Field Data Selector IL2}0/EHE Ar23l0 Flat Field OO Y¥S MEHSID Flat Field CIO|HE
Mot Ct.

2. Flat Field Data Save LIZ}0|EE AMAlSIH MMHSH Flat Field 28 HIO|HE X|H3t FYof| XNZ&SHL Lt

Flat Field 2’8 H|O|E S2{27|

Flat Field 27 G|O|HE ZtHz2te| HI2'Yd o =Z2(o] MZEst 22 7tnztel 24 Flat Field 278 GO|H

gdocz =222 + USUCL

1. Flat Field Data Selector I}2t0|E{E Ar83t0] R5t= Flat Field 28 O|O[E7F MEE AFS
XG4, 7HHELOA Flat Field Correction 7|52 X8% W SiE FlatField 278 HO|HE A& LICH

2. M2 443 FlatField 278 HO|HE FA|StL O|F FlatField 28 H|O|HE =2{22{H, Flat Field
Data Load Lf2t0/E{E AlSHL|CE,
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9.11 Pixel Shifting

VNP-604MX 7tH2}0f = 2D-Stage & O|&3t0] Fd MM HXE X H Y= S22 w21 FASH
Hojg &= e 7|s0] ZE 0 JAELICE Pixel Shifting 22 253 F4o| 0|2 otz d &t o
XY & oz Iy MME 0|F50 250t 4 Fo| YE TS st S71et HE P2 =+
UCH= LTt ofzf 220 4 Shot Result Image 2 1 Shot Result Image & H|w3StH sjA =7t S 715t
Ae &og = AU o =2 ALBA HFHOM AZEQI0 HNE|E AN HELCH Y
g flot ME 2ZELO{of ot XA S XMt LHE2 MZEAN = THOHAO| 225t AR,
Im:g(i:lgAS:an;or : ----- Pixel Shifting by 1/2 Pixel - = = -‘| Acquired Images
1 1
Object being : :
Imaged : .
1 1
1 1
1 1
1 1
: :
1 1
1 1
: : B B 4 Shot Result Image
1 1
: : H- Bl
: : B c |8 .
1
’ ’ Haud
: :
1 1
1 1
1 1
1 1
: :
: : 1 Shot Result Image
: :
. :
Figure 9.10 Pixel Shifting 3 4t 7|2 F4ao| Hlw
« O HE2 2k, 54 A TS0 Hst2=z AFEXtS| Fo7F HQLCH
28 2& 0°C ~40°C el LUOIM ALESHUAIR.
CAUTION | «  Pixel Shifting 7|52 Trigger Mode LIZt0/E{E On 22 HY3 Z 200t ZSgHL|Ct
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9.11.1 SIAE =7} % True Color G4t

Pixel Shifting 2| &8 & dttt= HAMZF DFE Zi2tet HnHs O, 23 Fdof =S 44l Oy

T

S7re & UAths HYLICh otz Qg2 LEHQ =&

HO|FL|CH VNP-604MX ZtO2t2| A2 Pixel Shiftin

A& 9x Pixel Shiting & M 8%t 28 IS
g= X | 1
SIAZ(RIZ)E A4S 2S5, Pixel Shiting & 23

%O ™ 14,192 x 10,640 (151 Megapixel)

LS

2
2 Hgox

M 28,384 x 21,280 (604 Megapixel)

d

OE E|o
HEE(REZ)ZE SdE 5T = USUILL

& ‘ . ey
1 Shot'Mono'at 300% 9 Shot Mono'at 100%
Figure 9.11 Standard (left) vs. 9 Shot Pixel Shifting (right)
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Pixel Shifting 2| = CtE &2 True Color F4
Interpolation 2 H8%+ Aol AL 4 E.

o
L=}
of2igh M B Bl= True Color &= &S =+ UL dfd= £t SIHAZE =+ UFLICL

oA M
o

Original Image (Bayer)

4 Shot Shifting Image

16 Shot Shifting Image
Figure 9.12 Standard Image Color vs. Pixel Shifting Image Color
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9.11.2 Sequence Mode

9.11.2.1 Pixel Shifting Sequence Mode T

VNP-604MX ZtH|2t0| A M7 7t58t Sequence Mode = CH1f Z& L Lt
e 1.Mono 4 Frame (72 M2 sz 28} 7}

e 2.Mono 9 Frame (72 M2 sz 38 7}

e 3.Mono2FrameH (7tZ s{{& = 28| 7}

* 4.Mono2FrameV (N2 sz 28 57I)

e 5. Bayer4 Frame (TA| Z2| s E, sHae 57t 8l3)

* 6.Bayer 16 Frame (A Z2| iz, 7t2 MZ Sk 28] 571

9.11.2.2 Sequence Mode2| St

Sequence EE= 0|52 Stage HXIE 0|0 Foot HENO|A Trigger /2 2HZ 0|83l0] Sequence &
A5 = UELICE Sequence 2| 7| Stage ¥X|= (0,0)0|H LCtZ Stage 2| 0|5 ?|X|= Sequence
Do et CtEM 1 Cycle S50 22X XSO 2 (0, 0) Stage X2 EFEL|C} Sequence ZE+=
Software Trigger, 2|5 Trigger =& CoaXPress Trigger 220 QISiAM T S7|3tE|0] = E|7| {20 Free-
Run 2EY AL Sequence ZE+& H|ZE3}E L|CH

Sequence ZEY Position 42 EHFE Appendix C E HESHMAIL.

E| 4 Trigger 7] 282 Og ALZE A LE LT

e Frame Transfer Time 2t =& A|7t1} Stage Ol A|7Hel & 0| S
(Frame Transfer Time > Exposure Time + Stage Setup Time)
e Minimum Trigger Period = Frame Transfer Time

*  Frame Transfer Time 2Ct =& A|Zt1t Stage O|& AlZtQ| 20| & f
(Frame Transfer Time < Exposure Time + Stage Setup Time)

e Minimum Trigger Period = Exposure Time + Stage Setup Time
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Trigger Period .
——
Exposure Start = - -
Trigger Signal Frame Transter
: Time

Stage Setup wwu  f-=
Time -
2.5ms

Nth Shot i
: Exposure ; : Stage Position Shifting E : Readout

Figure 9.13 Sequence Mode Timing Diagram

Sequence Mode 2% XML Li2t0|E = ChSat &L CH

XML Parameters Value Description
Off Sequence 7|5 SiiA|
Mono4Frame 4 shot Mono
Mono9Frame 9 shot Mono
StageControl | StageMode Mono2FrameH | =3 %O 2 2 shot Mono
Mono2FrameV | £=2] 95O 2 2 shot Mono
Bayer4Frame 4 shot Color (Color Camera Only)

Bayer16Frame 16 shot Color (Color Camera Only)

Table 9.16 XML Parameter related to Sequence Mode
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9.11.2.3 Multi Shot

Sequence ZE=0|A Multi Shot 7|52
L& Trigger Ol 2|3} AtS22 FHE L

05t XXl Efo|S A Lot

U= Trigger M3 E FAIELICH

ol g

L==pN X=}
[ =R |

gt 316 Trigger 0| T2 = Sequence SXH2 FHH| 2}

Ct. Li§ Trigger = Trigger Delay 77+ %! Stage Setup AlZt2
S EL|CE OPX|2 YAO| readout 8 R WK Q. ZE=Z

Multi Shot Enable:

1 trigger N snap &%

1H2| Trigger BT HFE Sequencelt HEHEHOZT £

=1 |

=]

[=

0

Multi Shot Disable:

= TriggerOl &

1 trigger 1 snap
SIS0 NoH2l OI0IKIE

BFAI
=]

Jon

IS5tH M NHO|l Trigger 0

External Exposure Start

Trigger Signal

Internal Trlgger lllll?lllllll;‘llllllllll

Exposure +Shifting == .

Copy Duration

. Stage Reset

Figure 9.14 Sequence 4 shot 2 E0|A Multi Shot Enable® I} Timing Diagram

External Exposure Start

Trigger Signal

Exposure +Shifting

e

- Stage Reset

Figure 9.15 Sequence 4 shot 2. E0|A| Multi Shot Disable®

! If Timing Diagram
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Multi Shot 23 XML It2t0|H & CHSaF Z&L[Ct

XML Parameters Description

Off Multi Shot 7|s 3HiA|
On Multi Shot 7|5 A%

Table 9.17 XML Parameter related to Multi Shot

StageControl MultishotEnable
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9.11.24 Stage Reset

Stage Reset BHZ HASIH Stage £7|21E

t 238
et Chgat 22 & 7H 7lss sdeuct

o=2 T od

4
o2t
[[OI'
-
_l'_l_
@
Q
Q
[}
P
N
ot
omn
rlo
ro
=
@
Q

Q
[}

n

)

2

+  Sequence Mode x7|3}
= Sequence &2 T 7020 A| Stage Reset S &SI Tl FOl
SX|A7|22 Sequence HENE Z7|2150] Trigger & 7| SEfZE S LICH
e  Stage Position Sensor Calibration

o Stage o| B9l ZF MAE 220 OFF §ZY| YR ol 2Eo| Wt wiet A9
GHO| MAY 4 YBLICL 0] 7|52 Stage 0I5 YHES 4% 0 Stage O S5 7H5et U9

Lo #Hel 58 MMl FFO| FAIEHEF FHS =F5te 7IsYU Lt

7ttt AX|E StEol 2Lt 7
position)O| Stage | #+& SZ
CAUTION | AFE2310] €™ EHE [ S

Hotof et Bel 59 MMl SH(zero
(@]

S
Qe Hiojd = ASLICH 0] B2 Stage Reset FHE
=
=

=
MAMoz JESH £ QlaL|C}

9.11.2.5 Calibration Auto

0| 7|52 Sequence ZE7} 2otz HEfO|A T SEISHH Calibration Auto 7| S0 On &EfY M= 1
Cycle °| Sequence 7| 2t=& [{OIC} Stage HP 4lA 2| Stage Reset(Stage FF =H)2 XJFHo=Z

o O
ST

9.11.2.6 Stage Status

Sequence ZEOA 2530t Y +=E =I5t Stage 9| Yo EE OB E =g = UASHLCH o E
=01, Sequence Mode & Mono4Frame 2= H7dot Z% FIH2t0|AM 4 Tl A4S = S5|{0F SHX|TH
HIH 4 MEfOAME Sequence 7t BXIE|Of 4 &Ho %E“é*% gl5gt = gI&LICE O] % Stage Control

12

H 39| Stage Status L}2t0[E gt2 221510 Vieworks XY CH2|™ = DX QS0 MES| FHAL.
x 0]

e *F ZEZ JHH2t JEfE TTHY = ASHCL

Stage = TT=HQ 592z 40
Stage 2| A5 Bl A MMl FE

CAUTION | QizsLich. ozt #2 Al S2of

_?_F
2
u
=
L]
2
a0
@
o
Ok
ol
N
o
J
S
T
ol
1o
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Stage Reset 3 Stage Status ## XML Lf2t0|E = ChSar 2& L CH

XML Parameters Value Description

StageReset - Stage Reset =&

Off | Sequence 1cycle & % Stage Reset +=&3}X| %S

StageControl | CalibrationAuto — —
On Sequence 1 cycle 2t2 Z Stage Reset A5 &

StageStatus - Stage 2F TE &0l

Table 9.18 XML Parameters related to Stage Reset and Stage Status

9.11.2.7 Stage Position
Stage Position FH 2 ALE5I0 Stage & HP UOM X R Y& HHOZ Stage E 0|5 =+

A& LICt. Stage Position 22 XML Ii2t0|EH& CHS b Z& L Ct,

XML Parameters Value Description
Stage Position X - X WO Z Stage 0[S (0~ 12,000 nm)
StageControl —
Stage Position Y - Y & WO Z Stage 0[S (0~ 12,000 nm)

Table 9.19 XML Parameters related to Stage Position
9.11.2.8 Stage Index Display

=1 A
NP 510 25 0| H HRM FHQUX| =olg = UFLICE O|E S0, Sequence Mode £
Mono4Frame S 2 Aot 42 A K| J& [HO| Grey Level 2 0, & HM F49| (0,0)
ZtE 2| Grey Level 2 1 A

Grey Level 2 2, U H® F42| (0,0) ZE2| Grey
Level & 3 0| & L|C}.

Stage Index Display 2t XML Iit2t0|EH & CHEab &L Ch

10
—
o
o o
_— N
bt

XML Parameters Description
. Off Sequence ZEO|M FA&Z =52 [ff Index Display X

StageControl | StagelndexDisplay ——
On Sequence ZEOM FAZ =52 [ff Index Display 278

Table 9.20 XML Parameter related to Stage Index Display
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9.12 Digital 1/0 Control

Ftoigtel HEE Y/EY X

= o=
Digital I/0 Control #& XML Lt2t0|EH+& ChSat Z&L(Ct

rr
il
02
rot
H
[n
Hu
>

o

_(')l-
4>
30
o>
i
Inl

XML Parameters Value Description
Jlmjate] HES QEY T 4H HE FHo=
LineSelector Line1
MERBHL| T,
FALSE Line 8 A= HIHNE[X] %S
Linelnverter -
TRUE Line 28 A3z HHH
Off Line =& oA
ExposureActive | Sifll =& A|ZHS EAZ =3
FrameActive o T2 Q9 readout 7t HAZR =9
- _ UserOutput0 UserOutputValue &7 {0l 2lsf A =8
DigitallOControl | LineSource —
TimerOActive AFEXF 2 Timer 28 MSE BAZ £
Strobe A= (0K Zo| L& Al%SHH
Strobe Aot A K| 9| 0| TEEH HHE
HAag =3
FALSE BitS Low 2 AH
UserOutputValue
TRUE Bit £ High2 &H
OlO|AZMZHE CHQ|Z Debounce AlZH AH
DebounceTime 0~ 1,000,000
(Default: 0.5 ps)

Table 9.21 XML Parameters related to Digital I/O Control

.

Line Source & User Output0 22 A™SIH Ar2X AN Zt

mjo

=8 U2z AEY &+ ASLICL

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

User Output Value |—

Figure 9.16 User Output
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7t 2H= Exposure Active =2 A3 E Xﬂ%@ |Ef. ExposureActive Mze O Ja'ﬂf 7FO| i% *l?_fol
|7to 5

AMEEE 455t =8 A

ITI @]
X
©
o
w
[y
)
>
Q
2
r>=
fot
i
e
izt
Of
2
|.|—

E0| AH| x'%ﬁEIEXI, 9HHIEf7f

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

Signal

Figure 9.17 Exposure Active Signal
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9.12.1 Strobe
Line Source € Strobe £ H-SIH 7t0|2t= Strobe 22 E WEYH = USL|CH
QUHIM O 2 Strobe M= &

L™

gjAlel EB|HE AEY

o

[ |
PHo 2 7tHEls =& WEE Jds= 52 &
Tl=X, FtHEtot oM 20| o E=X ZHold = US|
NP-60 =

™ no M
|-II

0%

<
5
=
X
N
=
Iu
rir
o
)
o
o
=t
my!
rlo
@
5]
(ox
(0]
> |
fot
i
=
O
ot
-
inl
@
3
O
(0]
r=
fot
rir
=]
Pal
o
A
1o
H—
Ih
mjo

Exposure Time

External

Trigger Signal :
[ e e e |
| |
| |
| |
| |
I Strobe !
| |
| |
| |
.L | | | | J

Strobe

Figure 9.18 Strobe Signal

Page 67 of 88 D-19-771



VIBWOrkKs VNP-604MX-M/C 6 H

9.12.2 Debounce

VNP-604MX ZtH|2t2| Debounce 7|62 AIESIH Fa3H 23 Mzt Fa% ¢ Mz

of 2y Mz gt FtHztof] 3582 & USLICH Debounce Tim 0
|

=
MZO| %A High EE& Low 9%

—_

ok me do
o J% o

(=]
=l A" B A|™ ALO|Of= Debounce Time ZHE9Q| X[ A|ZtO| 2hAistL|C},
Debounce Time 2 A7 stH ofeff J&1f 20| 7 ZHECH 22 High % Low dZ& R8s M2
THEHSEO] R AE LI

Arrived Input Signals

N I I Il
Debounce | [ . [
Debounce Time
Applied Valid Signals
Delay Delay

Figure 9.19 Debounce

Debounce Time Zt2 XML Lt2t0|E = ChSaf Z2&LU Lt

XML Parameters Description

O0|AZMZAE THR[2 Debounce AlZt
478 (Default: 0.5 ps)

Table 9.22 XML Parameter related to Debounce Time

DigitallOControl | Debounce Time 0-1,000,000 ps
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9.13 Timer Control

Line Source £ TimerOActive 2 A5t H FIH 2= Timer & AI2SI0 £ MSE WHEH = Q&LICEH
VNP-604MX ZtH2t= Frame Active, Exposure Active O|HI E| Strobe == 28 E
2N MBE2 AEY = JELLCL

= =]

Timer 23 XML If2t0|H &= ChSat 25 L0

XML Parameters Value Description
Timer Trigger Activation & Rising/Falling
TimerDuration 0 ~ 60,000,000 us | Edge £ A3t 4% Timer &8 439
F718 %
_ Timer 28 M3 E FHs17| Mo 8¢
TimerDelay 0 ~ 60,000,000 pus
XA AlZE X1
TimerReset - Timer & ZX7|2t5t 0 CHA| Al
Off Timer 28 A= SiA|
X =E AZHES Timer 23 M5O AA
ExposureActive
M2 AR
_ ot T2 29| readout +ZHE Timer =
) . FrameActive N N
TimerTriggerSource MSO| AA AMTZE AR
CounterAnd — —
QE EZ|A MZSE Timer 28 AT oA
TimerControl Line0
MS2 AR
Strobe ASE Timer 28 AM59| AA
Strobe
MSE2 AR
MEist E2|A ABO| AL XIS Timer
RisingEdge N N
£ Mz EZHE HS5IEE X|HE
MEioh EB|A M=ol 5t O|X|E Timer
FallingEdge N N
, , o =3 MS ERAR AHESEE XY
TimerTriggerActivation
MENSH ER[7H AZTt High 712+ f
LevelHigh N L
Timer 28 M37l FRSIEE X
MEist EB[7 A7t Low 772t O Timer
LevelLow S

=8 M2t RROIEE X|E
d

Table 9.23 XML Parameters related to Timer Control
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O € =01, Timer Trigger Source & Exposure Active 2 &7 3}11, Timer Trigger Activation & Level High 2
A3t 220l= O3t 20| Timer 7t Z&2 L Cf

1. Timer Trigger Source LIZ0|HZ Ao AA MBI ZZE|H Timer = 252 AIRELICL
2. Timer Delay Li2t0|H=Z A XA A[ZHO] A% E = O

3

XA AlZHO| BtEE|H A AMZ Ol High 7ZH2HE Timer A2 7t &L T

Exposure | |
Timer
Delay I |
Timer Signal

Timer Trigger Source event occurs

* Timer Trigger Activation is set to Level High.

Figure 9.20 Timer Signal
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9.14 Cooling Control

Jtiizte] HBM0f WOl FAE|0l 9Um, FHu2t LYKol Thermoelectric Peltier 7 B&HE[0] MA 228
g 4 ALch 3 Peltier O 5 022 HFT & AN, 2 UHO| WA Peltier 7t
A
=

A
=
L|Ct. Cooling Control 2t XML Ift2t0|EH& CHSab Z2&L(C

(o]}
A

XML Parameters Value Description
PeltierOperationMode ILtZt0/EE On 22
TargetTemperature -10°C ~ 80°C o
Mot B2 Peltier 25 2%
Off Fan && oiA
FanOperationMode
On Fan && 473
CoolingControl — —
FanSpeed - S{X| Fan RPM 29I
Off Thermoelectric Peltier 25 H X
PeltierOperationMode o Target Temperature Li2t0[E 0| H-st 2
n
O| 40 =E3H Thermoelectric Peltier Zt&

Table 9.24 XML Parameters related to Cooling Control
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9.15 Temperature Monitor

7toztol= R 225 ZLESHY| ot M HOo| WL A0A HAZtezE 2EE olg £
ASLICH ZtH2t e 2= 23 XML D0 H e Chaar 24 Lo
XML Parameters Value Description
Sensor 22 5 YK E 4 MME 43
DeviceTemperatureSelector
DeviceControl Mainboard | 2= =X 2X|& o EE2 MA™
DeviceTemperature - MM CIRIZ 2% HA|

Table 9.25 XML Parameters related to Device Temperature

9.16 Status LED

Ftoigt = o= ZiHEte] & SEE E2F7] flet LED 7t ASLICH LED 2| SEiet 10 s Fdt=
FtH2r Bl ChEdt &L

+  Steady Red: Zioiet =7\ ot .
+  Slow Flashing Red: CXPLink 2 ¢t =,
e Fast Flashing Orange: CXP Link 22l ¢

«  Steady Green: CXP Link HZE.

*  Fast Flashing Green: g oy & 4.
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9.17 Test Pattern

7toztel HAEQ s FE Q5| o o MMERYH Le J4 o[ CHAl LROo|A g3t
HAE IjHE SHSEE LICE HIAE I{EH2 25 M 7tX|7t Aen, 22t 7t2 So R
240] C}E O|0|X|(Grey Horizontal Ramp), CHZt Wt 2 £f0| CHE 0|O|X[(Grey Diagonal Ramp), 12|11
iz ke = gfo| Ch21n Z%|0|= 0O|0|X|(Grey Diagonal Ramp Moving) &4 L|C}.

HAE DiE 23 XML ot2t0|He ot2ar 25 Lot

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

ImageFormatControl | TestPattern

GreyDiagonalRampMoving | Grey Diagonal Ramp Moving 22 474

MMO|A HB3t= Test Pattern 22
M
= O

SensorSpecific

Table 9.26 XML Parameters related to Test Pattern

Figure 9.21 Grey Horizontal Ramp
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Figure 9.22 Grey Diagonal Ramp

Figure 9.23 Grey Diagonal Ramp Moving

7to2tel s =of M2tM E3 = Test Pattern 2| 0| HEIX| 22 FA0| CHEH

CAUTION =g F Ao
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9.18 Reverse X

Arol Jteh x|
g

| 52 JIE22 Bd9 #RE FEc 7Is¥YUL of 7|52 FiHEtel RE AS
EoM HE 7t X

or o=

23 XML Lj2t0jH e ohEnt 25 L L

XML Parameters Description

FALSE ReverseX 7|5 S|

ImageFormatControl | ReverseX
TRUE dgel z2E FESLIL

Table 9.27 XML Parameter related to Reverse X

Figure 9.24 {2 g4

Figure 9.25 Reverse X ¥4

Page 75 of 88 D-19-771



VIBWOrkKs VNP-604MX-M/C 6 H

9.19 Device User ID

30

Ftojtoll AtEXL ol HEE 16byte THA| YHE =
Ch=2ah 254

Ed

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

XML Parameters Description

DeviceControl DeviceUserlD AFEX ol ME A (16byte)

Table 9.28 XML Parameter related to Device User ID

9.20 Device Reset

FtHEIE S2|H O ZE Reset8t0] MRS ZICH ZL|CH Reset 2 +3SIH 7IHZtF CXP Frame Grabber
Ato|o| AZALS BN E|EE CHA| HZABHOF TLIC} Device Reset 23 XML It2t0|E = CH2ab Z&L|CH

XML Parameters Description

DeviceControl DeviceReset E2|H Reset &=

Table 9.29 XML Parameter related to Device Reset

9.21 Field Upgrade

to2te ZEOAM FIHZIE 231SHK| X1 CoaXPress EHO|AE E3| Firmware 2F FPGA 2 &
A0l ESt= 7|52 MS3ELICH XM HE Y2 Appendix B E HESHUAIL.
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9.22 User Set Control

ARt Ftoet 82 Zto2t LHR Q| Flash @0 MESHALE CHA| 22{2 &= JUSUCH MY 92 F
HE X5t Load BHE Ml 7HE K| LICH User Set Control 2 XML Lt2t0|H = Chgat Z&LCt
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
UserSefLoad ] User Set Selector OA MEHSE ALBX} AHS

7t 2t0)| Load

User Set Selector 0 A{ MEASE FAH0| HI{<Q|

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

Table 9.30 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] HES 2R AL FHHEEE resetofH FHO2te] Y FHOA 2E
ROZLICH XY S| oiXf 273 US reset D 20 ALESHHE 27 US AEA SY T StLOf

MEBoF gLt

Volatile Memory Non-volatile Memory
(RAM) (Flash)
User Set Load
—
User Set Save User Set 2

Work Space User Set Default

Default

Factory Default Settings

User Set Load

Figure 9.26 User Set Control
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9.23 Sequencer Control

VNP-604MX Z}0[2}0j| A K| 3= Sequencer Control 2 &3l ‘Sequencer Set'2t1l dt= A= CtE It2t0|H
Y g2 dSE gA 250 M8 = AGLLCH A4S 5T M, 5tLtC| Sequencer Set & X 8%t
Ct2 CHE Sequencer Set & MY LICE O|F Sdf &S &Sst= S Hole Y &5 R0 W2
8 = ASELCH O W, ZHO| HHHH Y 25 o] HFEHL|CH

User Set Control 7|52 AFE3I0 H7$H Sequencer Set & ZHH|2te| H|Z|HAH HZzZ[0f MEE

AL 22® FIHEHE ZCH AL reset o8 20| User Set Default 27 £f0l| [IH2tA Sequencer Set £
Ar28t = UAELICH ZF Sequencer Set = 0 2E 31 7HX|Q] MOl B2 =olgt 4 QU %[Cf 32 72|
Ct2 Sequencer Set & X| g = USLICH

VNP-604MX 7HH[2tO A= Flat Field 27 HIO|E 2t Sequencer Set 0ff &g == USLICEL.

Sequencer Control 2t XML If2t0|EH &= CHEOF Z2& L Ch

XML Parameters Value Description

Off | Sequencer 3HiX

SequencerMode
On | Sequencer &3

Off | Sequencer 7+ ZE 3}X|

SequencerConfigurationMode
On | Sequencer 7+ ZE M7

SequencerControl | SequencerSetSelector 0~31 | 4%8< Sequencer Set 4 EH
, S| ES5h= Sequencer Set 2| MOl HZ
SequencerSetActive - B
HA| (0~31)
SequencerSetCount 1~32 | 8% Sequencer Set 2| 7{==
SequencerReset - Sequencer Set 0 THA 2 =

Table 9.31 XML Parameters related to Sequencer Control

Sequencer Set & H23}2{H Trigger Mode IlZ0/E{S On 22 MAd|{OF &fL|Ct.
CAUTION

Page 79 of 88 D-19-771



VIBWOrkKs VNP-604MX-M/C 6 H

Use Case - Flat Field 2 O|O|E| 47 & Sequencer Set2 H&

OlE S0i,LCD d2 AAISIZ| I White, Green, Red X Blue TA0| XX %tz 4 7HO| Flat Field 27

HOIEE Ct23t 20| MZ CtE Sequencer Set 2 M8 4= U&LCH

1. Sequencer Mode LIZIO|HE Off 2 AEgLICL.

2. Sequencer Configuration Mode I2{0/E{E On 22 M7TtL|Ct

3. Sequencer Set Selector LIZI0/E{E 0 22 H7d5l 1, Flat Field Data Selector II2t0|HE 0 22
A™etL|Ct. O3 CHS, Sequencer Set Selector LIZIO[E{E 1,2, 3 22 MEHSD Flat Field Data
Selector Lt20|HE 1,2,3 22 ZtZh MYTiL(Ct,

4. Sequencer Set Count L{20/E{E 4 2 HYgrL|C}

5. Sequencer Configuration Mode IZ|0/E{S Off 2 A%t LIS Sequencer Mode I}Z}0|E{E On 22

28t

Camera in idle mode ]

Sequencer Mode = On & S Mode = Off
Exposure Start Trigger \Jencer ode
Use Case - Sequencer ==

! ) Exposure Start Trigger
Sequencer Sequencer Set 0 Sequencer Set 1
Reset applied to Camera applied to Camera
Sequencer Reset .
5 A A =
= 5 >
= 4 S =
(4
5 3 Ze, 5
» 8 s, %
e S o o
2 g e 2
4 3 4
) VY w
Sequencer Set 3 Sequencer Set 2
applied to Camera applied to Camera
Exposure Start Trigger \

Figure 9.27 Sequencer Diagram (Use Case)
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o A3t Sequencer Set & X 5t2{H User Set Control 7|52 AHE35t0] 7tO2tQ|
H2lgd HZ2|of MYSHUAIL. XiMeH &2 9.22 User Set Control 2
EXGHAA 2.,

e Sequencer & +¥st= St YK EtT Sequencer Reset LtZ0|E{E AHEHSIH

Sequencer Set 0 THAZ ZOFZFL|CL,
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10 M= 3% o] =l 3 =%

HMZOl ol &S ofH of2f Mes HHol A7 HHELICH

o 3HO| OFRAE HO|X| YS B2
= 7ol HZO| M= EI =2 §*°._|3H;MI2.
A

o
gl
10
k
il
je)
>
i}
HU
ie)
_{
<
Rl
r|r
fot
ro
ot
>
=
to

= QF EE|71 28 22 F2, EZA7 MUz YHE =X 2elotAlR.

F20f UEX| TSR
o HMZXO| AHO| B WEX| HOIHYAIR

. Yol OEA L2 B2
o AT} OS] QUK SOISAALQ.
o = AIZIO| HES | HOIGHIAIL,
o ZaIE B Y

= Gain @0 HF A 85N U

o Software E2|# °.=lE—1 2780] MCHz = A=A =oAL,

s CXPin E2|H BEQ| Z2 CXP Frame Grabber 0| ] E2|H MHH™H0| HLHZ EZ|A=X|
o QIE EZ|H REQOl 2 AHO|E AZAO| MIHE Z|AE=X| =QISHMUAIL.

o SOl =X S
= Coax 0|2 HZO| MUZ Z/A=X| 2RASFHA2.
= HFHO| T2 E CXP Frame Grabber Off ZHO2t7F M2 HZE O U=, 27F0[ HMCH=
AR 2ot AIL.

=
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Appendix A Defective Pixel Map Download

-

2183 Defective Pixel Map HIO|E{E X3l CcSV I (*.csv)E MESHLILCE

= =3 =

RER g2 Ade s HEZ0AM SRS Hel 2eY '—I':f g Al HEEE A2 Hait
A
=

—
E=lsg
[ ) — o =X
o W EE B ARSIE 2j0e FHoz Halgur
SHO ATk = 7F A T A S
o 2 e 4B IE 3 2 AE deoz AN
Il A [e] A L Oqls
o Mol 28 =M FatetLct
D_-j d49 e P defect data.csy - HI2Z
s mEias o DYE BEE A0 2N =2
e |z comment line,
B in w2 1n S EPRI 5| -- coment line,
1 =43 == H.Y
ALY o [ 2 2 o[ [ O 2[R 2011,3
— L Z S8
D13 (s £ 699,8
268,18
A B < D 1112,18
1 : comment line 1713,12
2 -- coment line 688,16
3]- H ¥
4 2011 3
5 178 7
6 52 g
7 699 8
8 268 10
9 1112 10
10 1713 12
11 608 16
12
13 I

2. Vieworks Imaging Solution 7.X & X3t = Configure HES 2 2/510] ofgfjet 22 &2 BEAIRLICE
d

o
Defect {2 MEHSI T File Path Ol A CHR22E% csv IS MEHSI D Download HES ZEIghL|C.

=

Device Maintenance

Defect | FFC Script

Defect File Information

1. File Path @

D:Yt151M-defect.csv

2. File Size
1E1E

1. Camera Defect:

2. Download Defect:

Camera Defect Download

Download ] [ Upload to PC
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3. LI2ZE7I 2REW MY W¥S AL MT 80| TR = S R0 225X HES

FO[SHY Al 2.

Device Maintenance

Defect | Frc

Defect File Information

1. File Path E]

D:Yt151M-defect.csv

2. File Size
1E1E

1. Camera Defect:

2. Download Defect:

-—

Camera Defect Download

Download Upload to PC

4. CI2RE7 2A=REH OK HES 28510 =2 = HsUCO
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VIEWOrkKks

OIﬁL_l |:|-.

Appendix B Field Upgrade
A2 HAYOIEY + YU

S oXML It E ¢ 2!
28al5t0f otefet £ &
XML 12{0|E

CtE EXtol| ek ZHH 2] MCU, FPGA
Halist = Configure HES
=4

1. Vieworks Imaging Solution 7.X &
Ist S MCU, FPGA E&

PKG 2 MEHSID, File Path H

Download HHES £ &/gtL|Ct

2.

Device Maintenance

[t | seript |

PKG File Information

1. File Path E

2. File Size

1. Camera PKG:

2. Download PKG:

Camera PKG Download

PKG | Dafect [Frc [ LuT

D-19-771
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Appendix C Sequence R EY Position 2™

1 PixelOf| CHet H|E ZF

Mono4Frame Mono9Frame Mono2FrameH Mono2FrameV Bayer4dFrame @ Bayer16Frame

Order
Y X X Y
1 0 0 0 0 0 0 0 0 0 0 0 0
2 1/2 0 1/3 0 1/2 0 0 12 1 0 1 0
3 0 112 2/3 0 - - - - 0 1 0 1
4 112 112 0 1/3 - - - - 1 1 1 1
5 - - 1/3 1/3 - - - - - - 12 0
6 - - 2/3 1/3 - - - - - - 3/2 0
7 - - 0 2/3 - - - - - - 1/2 1
8 - - 1/3 2/3 - - - - - - 3/2 1
9 - - 2/3 2/3 - - - - - - 0 1/2
10 - - - - - - - - - - 1 1/2
11 - - - - - - - - - - 0 3/2
12 - - - - - - - - - - 1 3/2
13 - - - - - - - - - - 1/2 1/2
14 - - - - - - - - - - 32 1/2
15 - - - - - - - - - - 12 3/2
16 - - - - - - - - - - 3/2 3/2
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