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4 HE Y

Package Components

VNP-200MX with DIN 1.0/2.3 type connectors

>
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High Speed 50 Megapixel CMOS Image Sensor

Nano Stage Pixel Shifting Mechanism
Extended Resolution up to 427 MP at 3 fps (9 Shot Mode)

¢ Thermoelectric Peltier Cooling — about 10 degrees below ambient temperature
e Minimizing the number of hot pixels with TEC

e Electronic Exposure Time Control (Global Shutter)

e OQOutput Pixel Format: 8 / 10/ 12 bit

e  Strobe Output

e Qutput Channel: CXP6 X 1ch, CXP6 X 2ch, CXP6 X 4ch

e CoaXPress Interface up to 30.9 fps at 25 Gbps using 4 coax cables (4ch)
*  Gain/Black Level Control

*  Test Pattern

e Temperature Monitor

e Field Upgrade

* Image Correction (DSNU and PRNU correction)

* Flat Field Correction

*  Defective Pixel Correction

*  VNP-200MX Feature Bar

cxr B2 |
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5.2

Specifications

VNP-200MX 7}MEte| AFQtS Cheat Z+& Lt

Specifications

Active Image (H x V)

VNP-200MX-M/C 30
7920 x 6004

Sensor Type AMS CMOSIS CMV 50000
Pixel Size 46 pym x 4.6 pm
Sensor Size 36.43 mm x 27.62 mm (Diagonal: 45.72 mm, Optical Format: 35 mm)
Mono Mono 8, Mono 10, Mono 12
Output Format
Color BG Bayer 8, BG Bayer 10, BG Bayer 12
Camera Interface CoaXPress
Electronic Shutter Global Shutter
47.5 MP 1CH: 7.7 fps 2CH: 15.5 fps 4CH: 30.9 fps
Max. Frame Rate
190 MP 1CH: 2 fps 2CH: 3.9 fps 4CH: 7.7 fps
@ 25 Gbps
427 MP 1CH: 1 fps 2CH: 1.7 fps 4CH: 3.4 fps
Dynamic Range 64 dB
Exposure Time (1 ys step) 1 ps ~60s

Partial Scan (Max. Speed)

3968 fps at 4 Lines

Black Level (1 LSB step)

0 ~ 256 LSB at 12 bit (1 LSB step)

Video Gain

1x ~30x

Exposure Mode

Free Run, Timed, Trigger Width

External Trigger

3.3V ~24.0V, 10 mA, Logical Level Input
Optically isolated, CoaXPress Control Port

Software Trigger Asynchronous, Programmable via Camera API

Shift Range 0~7.5 um, 1 nm step

Shift Resolution 0.001 pm

Shift Control Sequence Mode (mono4, mono9, mono2H, mono2V, bayer4, bayer16)
AP| SDK Vieworks Imaging Solution 7.X

Lens Mount F-mount

Table 5.1 VNP-200MX 7|2} AF(AIZ)
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Specifications

VNP-200MX-M/C 30

Cooling Method

Thermoelectric Peltier Cooling

Cooling Performance

10°C below ambient temperature / Standard cooling with a fan

External

10 ~24V DC, Typ. 26.0 W

Power

PoCXP

Not supported

Environmental

Operating: -5°C ~ 40°C, Storage: -40°C ~ 70°C

Mechanical

90 x 90 x 191 mm 1,920 g (with F-mount)

Table 5.2 VNP-200MX A}Q¥
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5.3 Camera Block Diagram

----------------------------

VDS Image Data: [ \—v—{ Strobe ]

: Image Processing .

: s — (Ccoax |_: (7 cxee

SPI Control ; Control Logic . . Diivet : g
: )

: . (Dcoax)_: _(cks
: x Driver . Channel 2
. - L g N ¢ ;o\ Drver j : | Char y
| PZT Driver }*——: . : (I N
: Micro Controller ~ f~—— Coax __[ ~CXP6
melﬁer Driven)< Driver : Channel 3
: - : ™

LOBN TR | R Coax : CXP6
Driver : Channel 4

e o i

Figure 5.1 VNP-200MX Block Diagram

stote] B E HEZD GO|E M2l siLto] FPGA & LHOjAl O|20{ZLICt FPGA Lj£E 3A Softcore
SEfO| 32 H|E RISC OIO|AZZZMAQt ZZMA & ZHEE ZXOZ O|20{K Y&LICH
O[22 2 M M= CoaXPress QIE|HO|AE S5t AFBAIZREH FHES ©i 0[F MUt
Z2Md & AES 2% 2 CMOS dAMoA HEE Fd HOEHE X2[5t0] CoaXPress QIEHO]A2

S LHT, AJZHof DiZish E2|7 Qaiat AERH S3o| HESS HESHLICL 0] 4Hof, FPGA 9/R0js
00|22 AEEZQ 2&5S 9ot FlashoF 4 XM E fIe =2 Q) HI{& DDR3 O] FAtE|0 AF L.
J2|30 Lpe0]E EHR| XY Stage & THEES}7| Q|8 PZT Driver 7} M8%|0f @11, Thermoelectric Peltier

Cooling 3|2E 7AEE|7| |8l Peltier Driver 7t M 2L|0{ Q& L|LCt.
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54 Sensor Information

Ce d2f== VNP-200MX Zui 9l Za| 7020 Ci3t Quantum Efficiency EA48 20| FL|C}.
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Figure 5.2 VNP-200MX Quantum Efficiency
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5.5 Mechanical Specification
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Figure 5.3 Mechanical Dimensions for VNP-200MX F-mount with DIN 1.0/2.3-type Connectors
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AFE25HY 7t 2F2F CXP Frame
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2. Coax #0|29 o+& ES 7IM|2tel CXP FH4YE CH10| 1 CIE & PC 2| CXP Frame Grabber
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VNP-200MX 7}0{|2h= PoCXP(Power over CoaXPress)E X|I&}X| Q&L|CH.
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6.4 Vieworks Imaging Solution 4X]

%| Al Vieworks Imaging Solution € http://www.vieworks.com }| M CIR2EES 5= QU&L|LCH
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7 Camera Interface

7.1

VNP-200MX 7} 2t 2|

Z&urh

e (@ Status LED:

- @6 MY ¥ HYE:
« @4T HEE HYE:

e (@ CoaXPress 7{4H:

General Description

%17 Mt MEAEA| LED 7} 9

[0
=

Me EAl X HE BE EA

7ioet @
o= Eg|A

HIC|2 HolH H& &

8l Strobe ==

7t 2t Mo

b

0 0 A A

TITTETETEITIT

SE— BEE — awe — aun — an — aup — |

N\

Figure 7.1 VNP-200MX with DIN 1.0/2.3-type Connectors
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7.2 CoaXPress 7{4lE{

3 AM 07 L|Z(Plug and Play)0| Z&tz|0f 7t02H0jA{ CXP Frame
X|gt = QU&LICE FHH 22t CXP Frame Grabber AHO|o] HZAL S=

CoaXPress ZIEEZ0= K=
Grabber 20| AZAE2 ™HatsHA 2l
70| & (coaxial cable)2 AtEStL, A O[S Z|C{ 6.25Gbps 2 HO|HE M&Y &= UFLICH

|0 ruHJ

0y om

7.2.1 CoaXPress DIN H4lE{ (75 Q 1.0/2.3 DIN Receptacle)

CHl CH2 CH3 CH4

Figure 7.2 CoaXPress DIN 1.0/2.3-type Connectors

VNP-200MX Z}0|2t2| CoaXPress {4l E|= CoaXPress B2 20 HUYEHO tHEY +M42 C+2 ®S}

Z& Lt
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 7{4lE{ Tl M
S= 0|2 (EE= ‘coax HO|E'0|2tn &) AR50 CXP Frame Grabber 2} 70 2tE
A M HZ X0 F2lsioF LCt. Ftm2te] CXP FH4Ef CH1 1t CXP Frame
SRUTION Grabber CH1 € 2HI27| ¢ZsIX| oW FiHzte| EA0| HLHZE =L K| LAHLE

PC ot 7to2tel S40| X2 +-E|X| FaLCh
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7.3 H
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olad Cix}

H - L

A U™ ChXt= Hirose 6 & 74 E(part # HR10A-7R-6PB)0|H, & HiX| & dE CtSat &&L Tt

Figure 7.3 @l = Cix} & HiX| =

Pin Number Signal Type Description
1,2,3 +12V DC Input DC Power Input
4,5,6 DC Ground Input DC Ground

Table7.2 ZF@l 3 cixjo| = 3 A

M@ Z2|1& Hirose 6 T Z2{d(part # HR10A-7P-6S)2 AR3}7L} &
Ael, HY &5 A= 12VDC+10% HY =30 3A Oy HF =8HE 7HA

o
HE OHEH A8S FHLILCK MEA &FRALE O

|I°|'
I'"I
mjn
=
OH
Ot
A
iQ
Ojo

Ml o Al FolArg

. Fiojate] M HiM A Mof Fjjatel @2 Mo X Y= AL oI =0
QS SFUAIQ. Fhuat 240 00 € % YUsLct

C=0 |- siojzto] MY WY YR SISm0l HYS SJoHR Ftuj2tel L 2=
a4E & s
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I
74 HEE /&Y Cixt
HAEE Q/EZ3 CHXte= Hirose 4 Tl 7{4 E{(part # HR10A-7R-4S)0|H{, Q& EZ|H Als YHI} AEZEH
=8 ZEE FAHE0 JAELCEH H HiX] X P2 Chaar Z2& L

Figure 7.4 ZHEE /&= Xt T HiX| T

Pin Number Description

1 Trigger Input + Input -

2 Trigger Input - Input -

3 DC Ground - DC Ground

3.3 VTTL Output
4 Strobe Out Output
Output Resistance: 47Q

Table 7.3 EE Q/=% cixjo| = 3A

M| 0| El(mating) 7{4E{= Hirose 4 &l
AL

Z 2| (part # HR10A-7P-4P) =

E=Z=0
S o —

o AHEE ABY &

=2 T
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7.5 Trigger Input Circuit

Bl E2[A d= Y =|2& '—fEfLHI‘- gLt gE E2

22 T™EEL|C} Debounce 7|5 F&35H0] ZHH 2F0i| A
28 Mzo| 22 X|g
As L Lt
User Side Camera Side

E
>
fot
> r
Hl
Hn

R'ﬂ' ol 24

| =
= gL 2F EgA ’L'EBI Y2 ofgfol =kt HO| M2 E S5 +

+3.3V ~ +24V
o

MMBF4393LT1G
Trigger_In+ 1 2

+
w
w
<

P AANA—O
R
reS

Trigger_In-

IR38 A A A 180/1608
D S
™

i

> TRIGGER_INPUT

©0 00|

HR1DA-7R:4SB

Your GND

HCPL-0601

Figure 7.5 Trigger Input Schematic

7.6 Strobe Output Circuit

Strobe =3 AMS= 33V = fEO| TTL Driver IC & E8jA == A
Exposure Signal(shutter)1} =7|%|0{ &2 =l L|C}H9.15 Digital IO Control (t=

)-

3.3V

0V

>

o EA F2 7io2te)

47 Q
STROBE_SIGNAL >O STROBE_OUT

TTL Driver (

>> TRIGGER_IN +

v &

@
©)

o)

Figure 7.6 Strobe Output Schematic

> TRIGGER_IN -

HR10A-7R-4SB
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8 Acquisition Control

Of HOIME Y4 LSS FojSts O R ST 22 ¥R o) XM HEE MBI
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Acquisition Mode I}2}0|E{= Acquisition Start 3 2i0| At HiHo| ZI™ A Ol
FlH|2H= Continuous Tt X| @iE}L|Ct.

Acquisition Mode IiZ}0|E{E Continuous £ H7SIH oF FO| S
Y2 DHRE|X| %&L|CH Acquisition Start FHS M3stE st of st & o)
Acquisition Start 3% 2 Acquisition Stop HHZ A7 MK AL QX E L Lt Acquisition Stop
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08

gk= O X| 12, VNP-200MX
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Exposure Start E2|#

Exposure Start E2|H A2 & FtH2t0| S5otH 7t 2t= Exposure Start E2/7 E/5 L[f7] YEfZ S|
= 138 Mdstn =82S readout BfL|CHFigure 8.1). 7t 27} Ct2 Exposure Start E2|H A
Ot= MEW7} Z|™H ZtH2t= Exposure Start E2/7 25 [ff7] AE/E =0t L|CE O AEHO|A
MZ& Exposure Start EZ|7 AMSE 7020 325tH ZIH2H= CF2 ==& A|EHeL|C

Exposure Start Trigger = C}21F 20| &= 74X RE2 MM £ Q&L|CH
Trigger Mode L}Z}0|E{E Off 2 H7YStH Jt02t= Z RS exposure start EZ|HE 7
ALEXE7L exposure start M2 E S5 ER7E YELICH FHHEH0AM 2d5= Moot HYE 2Sst=
L= framerate 2H8 HtEf0[EQ] AFOf| whatA ZFEE L L

Trigger Mode LZ}0|E{E On 2 A™SIH ALRX}7} 7}H 2H0f| exposure start EE2|H MSE ZZ8HA
FtH 2t =E aPEE AAMSHEE Sfof ettt E2[A M7t S5F MOtLt et =5 i8S
A|EFSELICE O HHHO 2 L= N1™0| XME [, 518 7F=%t XLl framerate EC} WHE =X 2
Z0|AM M), Fi0 27t Exposure

o
=E 3ot ol Més FAIELE

ot
e

i

nE

2ot &
E2|A M2 E SGdtH ¢ L CHEE 7t =0 framerate = O &
4 [A A

Start E2/7 2= 7] AEf7) ofd I EE

Acquisition Start Acquisition Stop
Command Command

Exposure Start |_| |_| |_|

Trigger Signal
Y \ Y
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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EZ|A M= 3&
%o M= “Eg[A M= 5370 CHsHA Of 7[5t RUE LTt Exposure start E2|H =& FHH 240
235t HHH0|= Software, CXPin = Lineln0(£3| Hardware 2t &) Al 74X|7F Q& L|CH

£ BN EE|AH MSE BZ%l2{H Trigger Source L}2}0|EE Software 2 A™8||0F BHL|LCt.
13 C}2 Trigger Software HH S AWSH M{OICt exposure start E2|7 A7) 7H02t0| 22 L|C}.
CXP Frame Grabber 2| CH1 & Ed8jA E2|H ASE ZZ5t2{H Trigger Source LIZt0/HE
CXPin 22 MMsjo} &L|Ct. 18 C+S CXP Frame Grabber ®|ZALO|A HE3l= API £ £823}0]
CoaXPress E2|H AT E exposure start E2|7 AMSZ N FIHE| 32 = UASLICH XM e L2
CXP Frame Grabber AtE MEAE FESIHUAIL.

Hardware £ S3|AM E2|H AMZE H555t2{H Trigger Source LtZ}0/E{E Lineln0 © 2 MXs|OF fL|LC}.

a8 o HEe 7| U= E 2o S25tH ZUE exposure start E2|7 LSS FHH 2H0) A
OIASHA & LCt

EE M Ao

Exposure start E2|AH 425 7IHE0| SSotF FtH2ts S 2SS ANgLO dd 25 EoM
TR 24 FYds 2Sote SO FHoEt dMol HAo) 5'<01| EEHE MY

70 2ke| Trigger Source £ Software 2 A5l Exposure Time L}Z}0/E{0f Q|8f 2t FAo| =
AlZto| AFE LTt o[ Exposure Time I}2t0|E{ = Timed = A7slj0F SfL|C}
7t 2+2| Trigger Source & CXPin == Lineln0 © 2 AXMSIH Timed 2 Trigger Width & 7X| H#Ho =2
Exposure Mode £ A% 4= QUEL|CH Timed 2 M7l H Exposure Time I}2}0|EOf| Qs 28 FAtQ|
L= AZHO| ZF |1, Trigger Width 2 M™H35IH AL2Xt7F CoaXPress tE+= Hardware 23 9|

& (rising) 1t St (falling)2 Z=ZTL0| et =& AlZho] ZFE LIC} Trigger Width 2 E= F0Ch CHE

o2
EE NS 482 I 8L
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8.2 Acquisition Start/Stop ™ 5! Acquisition Mode

Acquisition Start HH S AMASIH FiH2te A& T ES F=H|EL|CL. Acquisition Start B HE AW S| X|

Uon FHEte FAS FET & YU&LCH
o

Acquisition Stop HH S AMMEIH FIH o] HA EE 7|52 ZZTL|CL Acquisition Stop HHES

HHSE M2t o3 20| HSeL
o ZHHEtt Y E5 aPEE TSt UK Hel FA Ay 25 Vss SERYLIML
o FHHEE Y 25 IEE TSt oW T T Y =S WYS ARSL M Y =5
s SEYLIL

VNP-200MX 7} 2}0| M= Continuous st 7}X| BIH O 2 Acquisition Mode & AHE

28 = AsHO
Acquisition Start HH S AMAS & 2St= 02 exposure start E2|7{ AMSE £AT 4= Q&L|CH

FtHI2t 7} Exposure Start E2/74 2= 7] AEO| M exposure start EE|H AT E
g2 &S5t TESLLICE 7H02t= Acquisition Stop HHS HAY M77IX| A LKA AHE
2| S3L|Ct Acquisition Stop HHS AHASIH O 0|4 FAS 25T £ Q&L CH
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8.3 Exposure Start E2| 7

Trigger Selector LI2t0|E{ S AFESH0] ALY EZ|H fRES MEE £ AL, VNP-200MX ZHH EL0f M=
Exposure Start EC|HOt A3 &= QL& LICH Exposure Start EE2|HE QA 2ES A|ZSHE [

A& & LTt Exposure Start E2|H= FHH2t LR 0|AM H-H5tAHLE Trigger Source £ Software, CXPin =
Lineln0 © 2 M350 QLA 228 £=& AULL|CH Exposure Start E2|H ASE 7t 2t 22 5HH
FtHete =& argS AlEFEL L

=
—

8.3.1 Trigger Mode
Exposure Start E2|7{et 2H#E 7t St mt2t0|E = Trigger Mode L}2t0|E{ L|C}. Trigger Mode
Oi2l0jE & Off = On o2 MHE 4= 9

8.3.1.1 Trigger Mode = Off

Trigger Mode LIZ}O/HE Off 2 A-SIH Qo D= Exposure Start E2|H A E 702t LHEN A
A5t ME0l AL& A= 7HO2H0| Exposure Start E2|H L2 E S5 Ea7t UL

Trigger Mode £ Off 2 A7t = Acquisition Start H2 S AlSHSIH 710 2t= A5 S 2 Exposure Start
Eg|H MSE MMdstL Lt 70 2= Acquisition Stop HEE2 Al [M{7tX| AH%38|A Exposure Start
ERA M E gLk

Mot r_EO

=
0x o>

Free Run

Trigger Mode I}ZtO|HE Off 2 H7HSIH 702t LHFO|AM ERot 2E E2|A M2 E

MEgtL|CE O|et Z0| 7tH2tE HEstH AFEA7 EHast E2AHE FYSHK| YUote
i

AL SHE 2SYLCE Ol2e AL /S 23| “free run"0|2}

-0 2F0| A Exposure Start E2|H MTE MMSI= £ = Acquisition Frame Rate It20|E0f 2|3}
43E = AL

oX 72t BEOM HE Ttst ZOf framerate ECF M2 gtz HGSIH X|7d3t frame rate 2
Exposure Start E2|H AMSE MMHBHL|C}.
o X FtoEt 2-OAM HE Jtstt (O framerate HCF 2 g2 A FiOEts S 7tstt

X|CH frame rate 2 Exposure Start EZ|H MSE MMEotL|LC}.

Trigger Mode = Offd If == A|ZF X|0f
Trigger Mode Ii2}0|HE Off 2 MdHESIH 2+

2ol o5 ZFE UL AT 82 84 == A7F AHS HESHUAIR.
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8.3.1.2 Trigger Mode = On
Trigger Mode I2t0|HE On 22 AP AEX = Y 252 AESHHL & joict 74 2kof

Exposure Start E2|H MSE ZZdHOF BHL|C}. Trigger Source I}2t0|H

rir

Exposure Start E2|H AMZ
oat2 o AA AlZB(source signal)E X| ™ EHL|Ct.

St Trigger Source L2}0/E{= CtS4aF &L Ct
e Software: AI2X} E{O| A Trigger Software HHS AlslsI0 70210 exposure start E2| A

74

[}

= = -1
M E &

238 7ts

Sk A 0|¢|_| |:|._

= = T MHe
e CXPin: CXP Frame Grabber 2] CH1 IH'é*; E351 7IH 20| Exposure Start E2|7H AT E 33
2 QIEL|CH XM L 82 CXP Frame Grabber AF2 AHAME X X3IAAIQ
e Lineln0: 220N WHE M7 M2 (2F| StEQO E& External E2|A A=t HE FHH 2t
AEE Q=3 Cixto| FUSI0] FtH 20 Exposure Start E2|H A2 2T 4
AU&L|CEH RbMSH L2 7.5 Trigger Input Circuit & ZHRSHAUA| 2.

Trigger Source It2t0|EE M™ESH = Trigger Activation If2t0|H = MM 0F atL|C}.

M Jts3t Trigger Activation Ot2t0/EH = Ct24F &L C}

¢ Rising Edge: 77| MZ 9| A% OfX|(rising edge)E Exposure Start EE|HE 2SS E K| ™HetL|LC}.
S

o -1 O
e Falling Edge: 77| A= 9| &1 o X|(falling edge)E Exposure Start E2|HZ 2SSl & X|™TtL|C}.

Trigger Mode =On¢! [ L% A|ZF X0
Trigger Mode LI2tO0/E{E On S 2 M3l Trigger Source L}2t0|EE Software 2 AHst A 28 At
S50 et leE A[ZH2 Exposure Time It2tO[E{O] AF 2ol ol 2 &Lt
Trigger Mode LI2}O0/E{E On S 2 M3l Trigger Source L}2t0|EE CXPin EE&= Lineln0 22 A3l
AL 2t AMO| O == A|ZH2 Exposure Time TFRtO|E{O) O[3 HOjE|7Lt Q8 E2|H M2

X

A5t Mofg & ASLICH

-—

ES
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8.3.2 Software E2|7{ A3 AI25}7|

Trigger Mode IL}Z}0|E{E On 22 A™3S}0 Trigger Source LtZ}0/E{E Software 2 HHTH 4L
7t 2toff &2ZEQI0 E2[7 LlZ(exposure start)E Sa3l0F F& 2= 7hof| 2t 7t

— AN I-
FUSHH =ES

S A|EFSH 2 QAL
Exposure Start EZ/7 &= 7] AEf0| Q= B FHHZI0A AZEQ0 EEZ|A AT E
A|&FSEA EIL|CH Figure 8.2 0| ME AZEQO E2|H AM0f 25t A =
FHHEtolM 2T EQI0] EB[A M E A OHg &S AIZISHH 7i0|2t= Exposure Start E2|H 25
th7] SENE SHMSt2 22 exposure start E2|H 4130 Bh3e = QUSLICE FIH2H0|A CHAl 22
exposure start E2|7{ A0 B8 4= A E|H FIHZtE XSS =2 exposure start EZ|H 25 O 7|
SEi2 E[ZOtZLICh

-|-

Bsg LhepLICh

—_

ATEQO EE|H AMSE A FAS 2 ES2{H Exposure Mode I}2f0|EH = Timed 2 A3l 0f

U 2t B9 =F AlZh2 Exposure Time L2t0|E0f| o3 ZFE LTt

II

Software E2|H =2 oS 25T M, CoaXPress o £ = QI5|| Trigger
Latency 7} 2hdigtL|Ct Heol S7|3t7F ERot 220|= External E2|H M E
AFESHYAIR.

Software Trigger Signal Software Trigger Signal
Received Received

o I S N

Acquisition : | : |
" Exposure " Exposure
(duration determined by the

Exposure Time parameter)

Figure 8.2 Software E2|7 Mz 2 g4t 2 ES}7|
AZEQ0 E2AH MUZE ALESIY F4Z2 2SSHH AEXZE 7HH 20| AZEQI0 E2[A M2 E
Seote YlE0f [matA framerate 7t Z7F € L|Ct O, SAX Zto2t A7EHON & st Z[Cf frame
rate% XSl £ 2 EE|A MSE 3g%IH o ELCHSE 753t % 0f framerate = O] & ZEO0A
= AlS

FIMHI2F7} Exposure Start E2/7 25 Lf7] AEf7F OF'Y [ £=AlStE AT EQIO EE|A
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8.3.3 CoaXPress E2|7{ AME AI25}7|

Trigger Mode IO}Z}0/EHE On o2 M}
CoaXPress E2|H 4l (Exposure Start)E
Mz = 7t 2te| Exposure Start E2|7H A
HYME HEZSHAIL.

CoaXPress AT 9| A& OfX|(rising edge) == ot Of|X|(falling edge)S A SIE EF|HZE AT £
AL LICE. Trigger Activation II2HO|E{O|M && O|X| = St OX|E E2|H=E LXK MEigLCt
M2t} Exposure Start E2/7 ZIE Of7] AEf0| QU= AR A= EE|AH7F EHEELAH T O|(transition)Et
OjObCH QA BSS AIRHSHLICE

ZIH 20| Al CoaXPress EE|H AMZE £AMSt = =S A|ZISIH Exposure Start £E2/7 215 [ff7] MEE
S M|t A|22 Exposure Start E2|7{ A S0 = SSLICE ZIH 2 M CHA] Aj2-& Exposure
Start E2|7 A0 22 4= QA M FINEH= XIS 2 Z Exposure Start E2/7 25 L[] AEI=

E| =0k LT,

70 2}7} CoaXPress AT O] KO0 28l Z=St= AL20|= CoaXPress E2|H AMZO| F=7|0| 28|

Ct2 1 20| frame rate 7} A ElL|C}.

Trigger Source It2t0|EE CXPin 22 M3 A2 ZHH 20|
fof A& 258 AIEtE = UEL|CH CoaXPress E2|7

=0
dotg $EELICH XiMsH L2 CXP Frame Grabber ALE

fll

il
a0
<3

k=

r

1
CoaXPress signal period in seconds

= Frame Rate

O|& E0{,50ms(0.05X) =7|2| CoaXPress EE|H AMSZ FIHEIE ZZ6lH frame rate = 20 fps I L|LC}.
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8.3.4 External E2|7{ M AF25}7|

—

Trigger Mode Li2t0|EE On @2 M5l Trigger Source Lt2t0|EE Lineln0 S22 AXSH AL 7HEE
Ql/=d CiXt 1 ¥ To| FUR|= QLM MASE M7 A7 70 2}2] Exposure Start E2|H A

H =
Sgrg +ALICL o] SEo| £ MBS YWNMOZ sogo] £al Msatng
ol Mo 4% OfX|(rsing edge) £ St OfX|(fallng edge)S FY S 2|2 ALY £ ABLICE

&
Trigger Activation I2t0|E0|M && O|X| = 5t& OXE EE2HE HAYLX| MEdSLIC

Ft0|2t7t Exposure Start E2/7] Z5 7] 0| U= B Filote E2|AH7F HESIA T O|(transition) gk
morct o 2SS AZLCH

FtH 2O 2IF EB|A MZE Aot & &5 A|ZSIH Exposure Start E2/7 £15 Ljf7] YEfE
SIMStD Al22 Exposure Start E Al o S LICh ZHH2t0 A CHA] {22 Exposure
Start E2|H M=o H3E 5 UA =W FtHEHE XAS22 Exposure Start E2/7 25 L[f7] 462

Z| =0k LT,

it 2ot F M=ol Mojof osh HEsts dR0= AF E2|AH M=ol F7|0f osf ChZ1t 20| frame
rate 7t 278 & L|C}

= Frame Rate

External signal period in seconds

o€ 50,50 ms(0.05 X) F7|9| 2 EZ|H M E FIHEIE 2S5IH frame rate = 20 fps QI L|LC}.
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8.34.1 Exposure Mode

QEOAM MME E2|H AZ(CoaXPress tE= External)

2 Trigger Width &= 71X| Q¥9o| =& BEE AT = Q&L|CH

i
0Q
el
fot
din
[m

2|HZ AEdts 0= Timed

Timed & O C

Timed ZEE MEASIH Z} Ay 250| = A|ZHO| Exposure Time IEt0|E0]| ol ZFE LT &5

O Xl(rising edge) E2|HZ 2FSIH 2 EZ|A 37 452 M == AlZH0] AIZtE|2 f% Ofl Xl (falling
edge) E2[HZ 2FSIH 2 E2|A Mzt otdd I =& A|ZHO| A|ZHE LT FIQUFGSS% SES

0| X|(rising edge) EEZ|HE A%t Timed == R EE LIEFHL|C}

External Trigger Signal Period

[ 4

" Exposure " Exposure
(duration determined by the

Exposure Time parameter)

Figure 8.3 Timed Exposure Mode

O &0| Tl 5L [If {22 exposure start E2|HE 3ZStH ofjT E2|H Mz FAIELICH

This rising edge trigger signal

s will be ignored.

¥

External Trigger Signal —|_I—I_I_

] Exposure
(duration determined by the
Exposure Time parameter)

Figure 8.4 Trigger Overlapped with Timed Exposure Mode
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Trigger Width =& 2 C

Trigger Width == ZEES St 2 A =59l & F7tE 9F Eg|A 4= (CoaXPress E=
External)2 ZF HoOjg &= USLICEH &5 0K (rising edge) EZ|HE MESIH Q8 E2|H ABII Az
M X8 AESID, £ J7te MBS S . &tZ O X|(falling edge) E2|HE
HEotH QI E2|A Mzt stde If &2 A|’5.3F' E —_r”_% *._§7f &g WX ALE Lo
Figure 8.5 = At& 0f X|(rising edge) E2|HZ2 MHH 3 QEZ LIEfHL|CE.

1_.|.

Trigger Width ==2 JAOIC}H CHE &

A

Mz

oy Jm

L Cf

IO

—
=
«Q
«Q
[1]
=
=
o
~-*
=
ﬂH)f

External Trigger Signal Period

|~ ~|
External Trigger Signal —I !—I_
L—-—
Exposure

(duration determined by the
External Trigger Signal Width)

Figure 8.5 Trigger Width Exposure Mode
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8.4 rrE AZFAH

O] 20|M= Exposure Time H2t0|HE AFSI0] =& AlZtS O{EA =Bot=%] 2FeLICH

7tH2tE Ctaar 42 SAe 2 AsY o= Exposure Time HZt0|HE H7ESY & A|ZtE X[FsHOF
e ct.

¢ Trigger Mode £ Off 2 A7

¢ Trigger Mode = On, Trigger Source = Software Z H7H(0| Z< Exposure Mode = Timed £
MBof BLICt)

e Trigger Mode = On, Trigger Source = CXPin EE= Lineln0, Exposure Mode = Timed £ A7

Exposure Time Li2t0|E = 5{& 7tso X|AgtECH BA A7SIH OF €L Ch Exposure Time If2t0|E =
OO ZMZAE(us) THHRIZE =& AlZhS 2L CH 7iHEte] &8 7tstt Z|& Y =& A|7H2

—

Ch=ah 254 e

Camera Model ~ Number of Channels XA TE A l Ao == AZH
1 Channel 1 us 60,000,000 ps
VNP-200MX 2 Channels 1 us 60,000,000 ps
4 Channels 1 us 60,000,000 ps

t: Exposure Mode £ Trigger Width 2 MHsI A2 L& A7t E2|A AMzQo| Zof o8 A™EE D

Z| o Meot2 st

Table 8.1 XA 9 X|Cf =& A|ZF A™ 2t
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8.5 Exposure2} Readout Overlap

= 7 ZtX| CHE nHgol =g Lok A Bm abg2 o|0jX| dMeol Hds
ez HgE 2teotE MMM i S readout dt= & BN 1S TdeL(Ch
t t

A VNP-200MX Zl0E2l= 7|2& o2 = 1™ 1} readou

0%
E
e}
i
Ok
=l

+ ‘overlapped’ =& ZEZ AFTtL|LCL
Trigger Mode I}Z{0/EHE On 2= AESIH 7t02t= O™ S0 Cigt 4lA H[O|HE readout 5t= ¢t
MEE GA Cist ==& A|ZFgtL|LCt. Figure 8.6 0 A= Trigger Source IZ}0|EE Lineln0 S £,

Exposure Mode I}Z2}0/E = Trigger Width 2 A5t 42 E LiEMEHL|CE

Acquisition Start
Command
External |
Trigger Signal
Frame Acguisition N
Exposuro SRS

Frame Acquisition N+1

Exposura
rame Acquisition N+2
Frame Acquisition N+3
osure
Time

Figure 8.6 Overlapped Exposure and Readout

L

7tH2tel ==t readout 1 H 2| overlap {2 = HH = AP0 HACH, ZiH2tel 2s dHHof et
overlap O]E 7} AN EL|C}. “Frame Period”S SfLIO| HA0| O3t == A|Z X|HEH CI2 I

2
H

=E AE XEMRS #Hez oY % t3a ZEL

e  Overlapped: Frame Period < Exposure Time + Readout Time
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Guidelines for Overlapped Exposure
Ft0|2te| =1} readout IHH 2 overlap L E
c Ol Yo =0 Y 3 W MER I

A =
e O|™ M| readout S AZ 87| MWK SR FAO =0

Ftoi2tel =E1} readout UPYO| overlap £ 2| EZ|A MUSE AN FdS 2SOt E FHHEE
ZtE5e M, Exposure Time Li2t0|Ef 47Dt EHO|Y SAIS AFESIO] A Yof Ofet 318 7tset =& A%

AEE ALtsioF gLt
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8.6 Electronic Shutter £t=

_—

VNP-200MX Z}M2H= T Xt MEf(electronic shutter)E Z&tst AA MAME ARRSILICH MAMO| AlREl=
it MEH= 228 % 2 F 7HX| BF7F A4, UNP-200MX Ftofets 22YH MHE Tast AME
Atg gL Cf

8.6.1 Global Shutter
Exposure start EE2|HE Z22Y ME7I A= FHH2H0| 225HH Figure 8.7 1uf 20| MAM9O| 2= Z2Fol0 M
EES AMAEUCLL O =5 ¥ 280 == A0 ELEALE Trigger Width == ZEE AM&3dt=

B0 exposure start E2|H M7t L& AZHS SEY WIHA] AN ZE 2tlofAM AL ELICH
EE2 Mol BE BtRloN S22, A T OO|E readout 2HS A|ZFLICE O] readout 1M 2
2tol CHe[2 THE|D 2E T4 HO|HE readout 2 WH77FA| A% E L CH

=2 MEHQ| 7tE 2 §F2 449 g2 25 M, Mol BE THO| SAM &2 AZSHL
sA| =52 ZEDCHs HYULICH Ol S 2530t 49 MM YoM S #2717t 4F 7ot
g2 O =1, ol 28 A0l 2N 42 ST I Y44 = As EHE Zae =
A& L Ch

7t 2= G4l & A[ZtO] AJESIH AS5tD & A|7H0| ELIH ZE5t= Exposure Active =3
MNZE NIt

o d

External
Trigger Signal

Line 1
Line 2

c C
S =
@ @
=W

Y

Exposure Time Readout Time

= Line Exposure
I =Lline Readout

Figure 8.7 Global Shutter
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8.7 o|2 7}=s3t %X Frame Rate

dutd oz FHO 2o S8 7tset Z|Of framerate = CEat 22 Of2f 220 2fsf H/$HE LTt

ZHoEto N 255 S4E AFEA ARHE HESHs Alzh A& AZH2 Ftoeto] 2 E Y=o

ofsff AF&E LICt.

s O|O[X| MAMO|M C|O|E{E readout ot Ct3 FtH2te| 2| HEHE ™&ESH= AlZh O A[ZhH2 HAQ|
Height &7 2ol olsf ZFE LT &2 =07t 2™ MAO|A readout St= A|ZHO| T X7
L F&2 =0| 4782 Image Format Control 'HZ3=0{| A Height 27 {0 o[af ZEELICt

o Yo O =2 AIZL OiR U LE AITES ARESHE =F 25" = e Y 7 E0sUCL

=

8.7.1 5|2 753t %I Frame Rate Z7}8}7|
Zthzte] s H-HoA HE 7tsst X[Cf framerate 2Lt O WE S22 FA4Z HdoqdH X[C{ frame
rate Of @2 O|X|&= Lt QAE dtLt O]y ZHStD {7t F7HM =X =QlghL|Ct

* FtHEINM FYE TSESts A2 framerate & Hotols S2% 224 YLICH ROl 7|5& AFESHY

Y TS ANs EE & UASHCEHOI= 28 Z[Cf frame rate & F7HE LICH).

1 =
A|ZHO| Z[CH framerate & Hote = UAFLICH 71 =& A|ZHO|L} &2 F7[2| ROIE AHES|
L= A2 A M-St XLl frame rate 7}

S S0t =elghL L.
olg 22 RS ARBSIALE A= X2|7HE oM O 2 e ot

o

o o
2l | 8% &2
Z| o £ o E MAMS|of &

i
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9 Camera Features

9.1

Image Region of Interest

Image ROI(Region of Interest) 7|52 £ AF2A= QA9 MY 99 & TR Z o= HO|HE =gt
o2 G9ES XFY = USLICHL ALEAl= A YoM 2f 9ttt B2 & I 1 EYS ROIE
ANEHo2N, MY S =5 Mot sUst 22 &S HIOt WE £E2 S 5+ USLICH O|,
Height & A MMESIH 5|8 7tst %Ol frame rate 7} S7}HX| 2t Width 2™H2 frame rate 0 &2
O X|X| &&L|CH ROI = ofzf JDE oMt 0| MM H(array)Q| 2F ALt 22 AF(0, 0022 FXSHY
AE gL
WidthMax
e
Offset X Width
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VNP-200MX-M/C 30

ROI MH3} BEE XML L2t0jes Ch3at 2Lt

I_LI_

XML Parameters Value ‘ Description

SensorWidth? - MAo S8 =
SensorHeight? - Aol §7 =0
WidthMax - oxf BEOM = Jtso ZH) =
HeightMax - ST MHOM S JHse AT £0|

ImageFormatControl
Width® - Ftotel iy 29 =
Height® - Zto2tel Sixf 2 =0|
OffsetX ¢ - Image ROI @} & 1to| =T Offset
OffsetY ¢ - Image ROI @ & 1to| £=Z! Offset

O] #o| 2 & Ij2to|H& pixel THEY
a: AMBAL7L HEE = gl U
b: ROI 9| 37|E HTst= ALEAL DiF
c:ROI 9| 2IF QK& MHl=

Table 9.1 XML parameters related to ROI

A2 Xt= Image Format Control HZFE9| Width 2 Height ILi2t0|HE A7™MSIH ROl A7|E HZ
AFLICH 32|30 Offset X 2t OffsetY gf= 2E35I0 ROIC| AY fIXE HEY = UASLC

o, Width + Offset X 72 Width Max Zf=LC} Zf0fOf Sl11 Height + Offset Y Zf2 Helght Max
AH&Xt= ROI

Ztotof erL|Ct. ZtHi2tel Width 2F Height £ 7|2Xo=2 XM/ 2 MHAAMEY Ue=

37|12 HAY Hd™s 5 Offset 22 AHMs|or etLct.

«  VNP-200MX o] Z<S Width m2}0|E|= 16 O Hj<2 AX3{OF 3}, Height I}2}0|E =

2788H0F BfLL.

VNP-200MX Z}HZ}Oj Al A& 7Hs3H &|4A ROIWidth 3! Height = CH2Op Z&L|Ch.

Camera Model Minimum Width Settings

1S

=

A
o= T

UL

49| iz

Minimum Height Settings

VNP-200MX 384

Table 9.2 Minimum ROI Width and Height Settings
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VNP-200MX 2 O0jA Vertical ROI o] 30| M2 %[0 =|Q &&= ofg) EQF Zr&LCt.

ROI Size (H x V) 1 Channel 2 Channels 4 Channels
7920 x 100 402 fps 747 fps 1307 fps
7920 x 1000 45 fps 91 fps 179 fps
7920 x 2000 23 fps 46 fps 91 fps
7920 x 3000 15 fps 30 fps 61 fps
7920 x 4000 11 fps 23 fps 46 fps
7920 x 5000 9 fps 18 fps 37 fps
7920 x 6004 7 fps 15 fps 30 fps

Table 9.3 VNP-200MX ROl 37|0f M2 Z|Cj =Y £

VNP-200MX 0j| M Sequence Mode €& Mono4Frame(Bayer4Frame) EE= Mono9Frame S 2 Aot A2

Vertical ROI ©| Hi3}0| 2 A|Cf = &&= ot} mF Z&Lch

ROI Size (H x V) Sequence Mode ‘ 2 Channels 4 Channels

Mono4Frame 186.7 fps 326.7 fps
7920 x 100

Mono9Frame 83 fps 145.2 fps

Mono4Frame 22.7 fps 44.7 fps
7920 x 1000

Mono9Frame 10 fps 19.8 fps

Mono4Frame 11.5 fps 22.7 fps
7920 x 2000

Mono9Frame 5.4 fps 10.1 fps

Mono4Frame 7.5 fps 15.2 fps
7920 x 3000

Mono9Frame 3.3 fps 6.7 fps

Mono4Frame 5.7 fps 11.5 fps
7920 x 4000

Mono9Frame 2.5fps 5.1 fps

Mono4Frame 4.5 fps 9.2 fps
7920 x 5000

Mono9Frame 2 fps 4.1 fps

Mono4Frame 3.7 fps 7.5 fps
7920 x 6004

Mono9Frame 1.6 fps 3.3 fps

Table 9.4 Sequence Mode % Vertical ROl 3 7|0 [}E F|C| =& =T
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9.2 Binning

Binning 2 QIS HA2| &= HolilM otLtel HEz WEHSZMN HE 2 S7HA7|L, jdes

.Binning 7|5 #t& XML It2j0|E &= Cr2ar 25U Ct

N

>
>
N
rir
fot
_h—_l
i
A
>
-
_lTl_

XML Parameters Value Description
. . Sum Binning Vertical Mode 0f MZ2tM X522
BinningHorizontalMode
Average HA
BinningHorizontal X1, X2, X4 | Binning Vertical 0| [I2}M At 2 BHEF

Binning Vertical A7 Zt0t2 Ol sH

Sum LMol g CsjAl sttol M groz
ImageFormatControl
R
BinningVerticalMode
Binning Vertical 4% Zfot2 QIF st
Average | TMo| ZtS G T+, M3 LM £2
Lbs M StLtel Zd ﬂISE LH & R LT}
BinningVertical X1, X2, X4 | X distoz [ DAl
Table 9.5 XML Parameters related to Binning
0|& £0{,2 x 2binning & AT ZA2 7I0z2te] s|AM =7t 1/4 2 E0{EH E L L} Binning Mode &

S
Sum O 2 MAESIH M2 JI2 Y NZ A7|7F 12 2 =AL| X8, 8f7|7t 4 8] S 7tgtL|Ct. Binning
Mode £ Average 2 AMstH A2 Jt2 Y MZE IA7|7F 12 2 ZAE X2 7|2 G4t 8F7| X}o|7t
PELCH XML T2t0jE & X 23 7ts ZH sia= ¢t2 LIEtL = Width Max 5! Height Max =
binning M0 2} Atz 2 FHO|EEL|CE EESH Width, Height, Offset X 5! Offset Y LiOf2|E =
binning A0 2t AAECZ YUHO|EL|D, Width 3! Height Ii2t0|EE S SA| 7t02te| M EE

olgh = USLICH

ot
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VNP-200MX ZIH| 20| A binning 7| & A &3}2{H, Binning Vertical Mode 5! Binning Vertical It2}0/EHE
M™ES|OF BrL|Ct. O] Zr0 [h2tA Binning Horizontal Mode S! Binning Horizontal L}Z}0/E{= XSO =2

ZHO|EELICE 278 7ts¢t binning Hi2t0jH & Ofzf d@w Z&L(Cf

2 X 2 Binning

4 X 4 Binning

Figure 9.2 2 x 2 5§l 4 X 4 Binning

Z2f 7tH2t= Binning 7|sE K| #HSHA| & LCH
CAUTION
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9.3 CXP Link Configuration

VNP-200MX 7}02}= CoaXPress QIE{H|O|AS AFRSI0] 0|2t} AFR A} ZHEE 0| AX|E CXP Frame
Grabber & AZAS{OF gL|C}. CoaXPress QIHL|O|A= ChEd| coax #HO0|=22 AHESIO] 7t02tet CXP
Frame Grabber & AHZA%l10, #0|2% %L} 6.25 Gbps £ HO|HE FM&T 4= JASL|CH VNP-200MX
Jholate siLto| Master HIZ0| AT 374 HE UEE YIS THE 4 ULLICH CoaXPress HEO|
2t A= 213 EFX|(Plug and Play) HHLUZES X[ 2817] 120 7IH 20| A CXP Frame Grabber 22|

o
AEE ot ZAY = AU

& CH1 coax .'. "' Master Connection & CH1
> 4 M " N
CH2 coax : -
Camera : : CXP
O_ft"?______f_o_a_x_ .':____:-. ___________________ _()Frame Grabber
CH4 coax ' Extension Connection
‘\Link

Figure 9.3 CXP Link Configuration

7t 2t2} CXP Frame Grabber AtO|Q| Link 7t £#t2 XML LtZ2t0|E = Transport Layer Control S}2|9]

CoaXPress HZ=0| Q1 Cjent ZH&L|Ct.

XML Parameters Description

CXP6_X1 | A m2t0jg gt
CxpLinkConfigurationPreferredSwitch | CXP6_X2 | A mtzt0jE /S CXP6 X2 2 AH
CXP6_X4 | A mi2Zl0O|H Zf2 CXP6 X4 2 MH
Fto 2t B Al Z}OH2FR}F Host(Frame
CxpLinkConfigurationPreferred” Read Only | Grabber)Qto| 213 A0 A2 bit

rate I A Jx=E EA

CXP6_X12 MH

mjo [mjo |mjo

CoaXPress

FI0|2t2} Host AFO|Q| bit rate 3 A

CXP6_X1 iae "
JHa2 UFEHoZ ME
CXPLinkConfiguration cxpPe x2 | T ° =
ex) CXP6_X4: CXP6 £ & (6.25 Gbps)Z
CXP6_X4

AHEdt= 4712 HZE 4

Table 9.6 XML Parameter related to CXP Link Configuration
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94 Pixel Format

FIHEts e ROz UM HO|E{E 12 bit ThQ|2 A 2|StL|C}. Pixel Format I}2}0|E{E AR 3}0]
FIH M M&dH= QA [O|E{Q| pixel format(8 bit, 10 bit TE= 12 bit)S ZETH & UL L|Ct FHH 2H0|A
8bit i 10bit 2 ARSI 2 ASD, Y= GIO|E0M 22t 519 4bit £ 2bits BT LI

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 -"-E-"-E
R R T T T T S
8bitOutput | D7 D6 | D5 [ D4 (D3 |D2|D1|DO| & i i
Figure 9.4 Pixel Format
Pixel Format 2t& XML Ij2}0|H= Ch2aF 25 L C}
XML Parameters Description

ImageFormatControl PixelFormat | X|& 753t pixel format A7

Table 9.7 XML Parameter related to Pixel Format

e 9 o M7} X|Q5H= Pixel Format & CHEap 24 L|Ct.

Mono Sensor Color Sensor

* Mono 8 * Mono 8
*  Mono 10 e Mono 10
*  Mono 12 *  Mono 12
e BayerBG 8

e BayerBG 10
e BayerBG 12

Table 9.8 Pixel Format Values
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Data ROl A1EH

VNP-200MX-M/C 30
m| Al

ChEah 5L
!

]
=
=

o

—

—

|

=

o

Description
HO|E ROI 2} 0|O/X| ROI 9]

e 2 Zo] ZFE U

Ske)3

X
o

=

XML Izt E
M

o ZtH et X|
ROI A&t X|®o| X Xt&
ROI A&t X|®9o| Y Zt&

ROI =

3

—

o

Balance White Auto O] A

ROI Width

H|0|E| ROI(Region of Interest)
Z4
=
0

ROI #=0|

Lo
t= B8F0=

WidthMax

.
o

Alof ALE

Value

=

ROI Offset X

=

WhiteBalanceAuto

SOorEEa
goooooa0
BOooooo
mOOODOO
B0DoO0ODOO0
#0O0oooo
=000D0O0O
poooooo
#Doooono

og

Image ROI

Table 9.9 XML Parameters related to Data ROI

Balance White Auto 7|
gLt Hoje ROl 282 4

Offset X

—
—

RoiSelector

RoiOffsetX

RoiOffsetY

RoiWidth

RoiHeight
G| O &

Data ROI (Zi2{ 7}H|2})

XML Parameters

DataRoiControl

0|0 X|(Image) ROI & 0|O|E{ ROI

Zo FtH koM XSSt
AHESte] mefolE s

VIEWOrkKks

9.5

Oooooo0OoDOoOoDooOoOd
OooooDoooDoooDoon0y
OooopoOoODoOOoDOODO
OoooDoDOoOoDOoOOoODOO0ODO
oooopoooDoooooonon
OooopoOoODoOOoDOODO
oooopooooooooncy
oooooDoopDoDoooono
ODoooDo0OoOD0OOoDOoODQg

CEEEIEIENE] EENEIE R =
2000000000000 00
=QO0Ooooan
=o0oooo
=0O0oDo0g =
snooooopoopoopoopooooooooDoo0T
uUDnUDDUDnnAnnnnnnUUDRUDDUDDUq
©000000000000000D000000000000(
WH__H__H__H__H_DDDDDD_DDDDDD_H__H__H__H__H__H__U_H__H__U_U-
—ooooog
spoOooo0
=000000
=000000 nﬂnnnnnuuuuﬂuunuunu.
~OD0O0D0OoE ODOOoDO00poocooOoo0Dooog
w0 00000 poopoopooooooooooood
0000000 =]
=000D000o O
=000 0000 [m]
~O000000|0 =}
~oDooooaoo O |
= 00000n =] |
S e O ) oW | aD (-2 |
I
b _ _
A39s40 WbieH !
1 |
A1eSHO0 10Y WwbieH [0y
xeppubiey

D-18-203
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9.6 White Balance (Z2{ 7}H|2})

Zo 2o M= FHHEI M HEe Sl e #HULAE =FY 5+ A= white balance 7|55 AMEY
= QUEL|CE VNP-200MX ZtOH2t0f| A At& = white balance 7|52 Red 3 Blue 2| Z L (intensity)E
jgxo=z xMS 4+ YL|Ch Balance Ratio LI2I0|E{S AL3[0} 2 MAto| ZEE MHY 4
Ql&L|C}. Balance Ratio Zt2 1.0 2E 4.0 7tX| % 7}5%tL|C}. Balance Ratio IiZ}0|EE 1.0 22
MHESH 42 S| MAo| Z &= white balance H|FH LIS 22 EH &S EHX| Q& L|Ct Balance Ratio
oEt0jHE 1.0 2o 2 ez 28t siE My Zk& Balance Ratio 20| HIHsiA S7HefL|Ct.
O£ =0, Balance Ratio L}2t0|E{E 1.5 2 ZF5IH, sig Mool 2= 50% S7HELIC.

White Balance & XML Lj2t0|E &= CHEat 245 L C

A

XML Parameters Value Description
_ Red Red Z/Al0|| Balance Ratio 7} =&
BalanceRatioSelector
AnalogControl Blue Blue Z/AMl0j Balance Ratio 7} M &
BalanceRatio 1.0x ~4.0x | MEHSE MAtO| H|€S Green 2 7|&C02 MH

Table 9.10 XML Parameters related to White Balance

9.6.1 Balance White Auto

Z2| 7} 2}0{| A= Balance White Auto 7|58 A% %= Q&LICt GreyWorld Y n2|S0| 2F &

ZIH 2 M =58t G40 White Balance & =& 3%tL|Ct. Balance White Auto 7| 5& #=33%}l7| M0 Data

ROl 49 MM5|of 2tL|Ct. Data ROI & M7 SIA| oM Balance White Auto 7|52 Image ROI L Q|

DM 00| E AFR3}0] White Balance & Z=ZX¢tL|LC}. Balance White Auto I}Z}0|E S Once 2 A™SIH

Green 2 7|&Z2 2 Red 4! Blue 2| Balance Ratio & ALCH&MQl Zte 2 XASI0] White Balance & St&L|LCt.
&

Balance White Auto =24 XML Ijzf0|H = CtSat

|I|> 0> _'_ c'i_l-

L|Ct.

XML Parameters Description
Off Balance White Auto 7| Off
AnalogControl | BalanceWhiteAuto
Once White Balance = 13| =3 & Off

Table 9.11 XML Parameters related to Balance White Auto
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9.7 Gain 5! Black Level

ofzfl 20|t Z0| Gain LiZt0|HE S7totH 7iH2t SE
[=;

=
MM 233t GEL =2 CGrey ¢S 7IHM Y =+ ASLICH

Grey Values 12 48 o8 52
4095 1023 255 —f------

(12bit) (10bit) (8bit)

Voo
Increasing the Gain values/

A o 0 e, P P O

o
N
o
8
-
o

Sensor Output Grey Level (%)

Figure 9.6 Gain A%

Black Level Li2|0|E{S ALESIO] FHH2IO M E&St= T 4tof 278 ¢S offset & FIHE =

A& LICt Gain 2 Black Level &7 #& XML Ij2t0|H &= Ci&at &L Ch

XML Parameters Value Description
AnalogGain 1x,2x, 4% Ot 21 gain ¢f A
DigitalGain 1.0x ~30.0x C|X|& gain ¢f AH
AnalogControl
BlackLevelSelector | DigitalAll DE X8 xf<E0of black level M &
BlackLevel 0 ~ 256 Black level g} A7

Table 9.12 XML Parameters related to Gain and Black Level
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9.8 Defective Pixel Correction

CMOS AiMof= Slof Xz BtE3HX| X5t= Defect Pixel O] ZXg 4 AFLICL Ol= 23 F&9

Zxle Moz o2 EXN0| ZQTtL|Ct. ZH FHH 20| AFREl CMOS M A Q| Defect Pixel MEL= =8

CHAIO| M ZtH2tof| S E L|CE ArE X7t Defect Pixel HEE F7t5te{= 42, ME2 Defect Pixel 2| XtH
WS ZHHEtof sHoF gLCh XiMeh 2E 2 Appendix A S FZESHYAIL.

Current Pixel
Figure 9.7 H 3% Defect Pixel 2] 2|%|

§ O 20| g2 B4 oF & Defect Pixel 21 Current Pixel O] QU2 [f, O T/dlo| HH 2 =%

= AMI0| Defect Pixel Q1X| OfHIX|of [}2} Of2f ESF 2+0| iali&lL|C}.

QI Defect Pixel(s) Current Pixel 2| 27 Z}

None (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 9.13 Defect Pixel 27 Z} A4

Defective Pixel Correction 7| sS X &83d}2{H MXA Defective Pixel Map 2 70| 2|0

CIRZ = 8jof L LC}. Defective Pixel Map CF2ZE HFH2 Appendix A 2 A XSIAAL.
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9.9 Flat Field Correction

o =
HHH2=z 88 @0 282 S €55 ot 7[sYULILL FlatField 23 7|55 Ztef=istEH Otz

Aap 20| LIEtE = ASLICH

Flat Field Correction & =1} Zr2 Q|8 A0 Qs JAto| H{AO| IE2X| U2 [ 0|2 EHSIY
o =

IC = IR / IF

Where,

IC: Level value of corrected image;
IR: Level value of original image;

IF: Level value of Flat Field data.

AlX AFR =AM CF2 X0 U2FA Flat Field H|O|E IF £ AMA3I = Flat Field Correction 7|52
SELICE
1. Flat Field Data Generate L}Z}0|EHE AliSHL|LCt.

Flat Field Data Generate LIZ|0|E & AsSt & oF &o| HAME =2ESIH =AE Flat Field HO|HE
A A SHL| T,

2. VNP-200MX Z}HZ2I0| M= AHMSH Flat Field H|O|HE XZSH7| H 0 Flat Field Data Selector
oietolHE Aot Mg fIXE M

—

eyet 4 Y&LICH

3. Flat Field Data Save I|Z}0/EE Alssl0f AMAMSH Flat Field H|O|EE H|g|eM 220 MZEHSHL|C
=AE| Flat Field HO|EH= 20| AFEE [, Figure 9.9 2 Z+0| Bilinear Interpolation S 2 2=l &=
Mg Lo

* FlatField GO|E{E A4As}7| M0 Defective Pixel Correction 7|58 HXY MXNSI=
A0 5L

* Flat Field Data Generate I}Z}0/EZ AlsHsl7| Mo CI2af 20| 7IH2IE M| of
EEi=s
o OffsetX, Y: 0

sl = Width, Height: IR

s Binning: X1

o B Ao FMES TIEYT & QLT E Acquisition Start HHES MUt S JIHEIE free-
run O 2 EEBI7{L}, EB|H AMSE Fto2to| 22sH0F gLt
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r Flat Field Calibration- - - - - === = == = == = = = = = = = = = = = = = = = =~ =~ "

]
=
]
|
g
=

|
|
|
I Scale Down
|
|
|

rFlatFledng- - - - - - - - - - - - - --- - -« - - - - - -
| |
| |
| |
I Memaory = Bilinear Interpolated Magnification I
| <IF> |
| |
| 1 |
| |
I J oo .
| <IR> IF <IC> |
[ [
| |

copied . . _ . Magnified Image
copied copied copied i Boundary

e l l
O—r :
copied .
'block of pixels N
' .
" biock of pixels |
e s scaled down data
copied
«

Magnified Image
Boundary

Figure 9.9 Bilinear Interpolated Magnification
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Flat Field Correction 2t& XML ItZ2t0|E{= Ct24F Z&L Ct.

XML Parameters Value Description

Flat Field CO|E{& XA L 272
dod=2 A—lx—|-<‘5|.|_| El'-
FlatFieldDataSelector 0~4 oTiE =oH

*  0: Factory default &

A
—
o 1-4 NER HY Y9

FlatFieldDataGenerate - Flat Field G|O|E 44

‘d-dct Flat Field G|O|EE H|2/Ed
Hz2|of Mgt
FlatFieldCorrection * FlatFieldDataGenerate 2 /4%t
FlatFieldDataSave - HO|H= 2|2 HEZ2|0] XEE 7|

2o 7to2te] MelS ALt A =
SiE CIOIHE Argdte{d H|2/Ed
o 2 2|0ff XMESHOoF ehLCt.

HIZl2d H=22/of MEEO A= Flat
FlatFieldDataload - Field HO|EE gy B2z
=2 FL Lt

Table 9.14 XML Parameters related to Flat Field Correction
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9.9.1 Flat Field Data Selector

Ol A HiQE 20| 2Xf 2d3tE FlatField HIO|H& izt 22 o220 M E0f AL, Of
HolE= Ztoete| MAS ZCH AW &HELCH ZiH2te] MRS 2t H 20|z X 2Hdotz| ALt
4ot Flat Field HIO|HE AtE5t2{H 7to2tel HiZ(Ld mZ2[0] XMZEsH{oF LTt VNP-200MX 7t 2t
2 otEl FlatField GIO|HE MY = A= Ul 7Hel HIZ|Ed o222 Yt XZE ot FlatField HO|HE
= M HE22 @92 XNZ2¢EL|Cl. Flat Field Data Selector L}z2}0/HE

i
o
>
30
rir
il
ey
d
1o
[ne
o Aot
=
0>

et = QUFLICH VNP-200MX ZiOj2t= Eot THAOM 2 S0 7|2 Flat

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

Flat Field Data Load

Flat Field Data Save |

Flat Field Data Load

Flat Field Data N

Figure 9.10 Flat Field Data Selector

Flat Field CJ|O|E| X{Zs}7]

S 2493tEl FlatField GO|E{S 7402t Flash D222 X|HE 0| XMESHHY, Ot HAE

M2 AAIQ.

1. Flat Field Data Selector L}Z}0|HE AI235}0] SX| 2 SIE Flat Field HO|HE HES dHES
x| gL ct.

2. Flat Field Data Save L}Z2{0|EHE Al&sI0] 2Hd3t=l Flat Field HO|HE X| ™3t A0 XESHL|Ct

Flat Field H|O|E| £2{27]

Flat Field GIO|E{E Zim2to| H|Z|eN o220 MES ZL FiH2te] &4 FlatField G|OJE ¥goz

222 = UAFHCL

1. Flat Field Data Selector I}2}0|E{S At23}0 7tH2t2| &4 Flat Field HO|E ¥NUO=Z 222 Flat
Field HIO|E{ 7} MTE S92 XIGELICH

2. FlatField Data Load I}2t0|HES M¥sto] ME4SH Flat Field GIO|HE 24 FlatField GIO|H Fdo=

=2{FLCh
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9.10 Pixel Shifting

VNP-200MX 7}O2t0f = 2D-Stage & O|&3t0 Fof MM |XE X A Y= A2z =1 FRUSH
A

o
7| 50| Z&E|| UELICH Pixel Shifting © 2 =E35+ HAlo| O|H

Holg = U= 2| S i 4
Xyz gaoz Fo HME 0|33510] 250t 4 Fo| Y2 2 szt 37t o2 2 =
UCH= ZAQIL|CE OF2f 12!0jA 4 Shout Result Image 2 1 Shot Result Image £ H|mdstH s{A It S7tst
Ae &ogd = AU Y =2 AL HRHOM AZEQ0 ME|E AN sAHELCHL Y
S 9 ME 2ZEQO0 oot X[ & AMEH &2 MZAN = EHOIAO| 225HYAIR.

Imaging Sensor

= = = = : Pixel Shifting by 1/2 Pixel =~~~ ~

Pixel Arvay

s

Object being
Imaged

KA \ 4 Shot Result Image

. a

o
- HE

2N

o

1 Shot Result Image

,_--____-_--___________________-_--_-___---___-,
e e e e e e G e e G G e e e e e e P

Figure 9.11 Pixel Shifting &3 FAta} 7|2 A9 H|W

O ME2 2k, 54 % U0 UHSIEZ ALERe| Fo|7F HagL Lt
28 2k -5°C ~40°C Hel WM ALSHYAIL.
CAUTION |« Pixel Shifting 7|52 Trigger Mode IZ[0|E{E On 22 MAot ZL0l2 ZEHLCt.

r

o
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9.10.1 oA =7} 9 True Color H4t

Pixel Shifting O] Zt& = stLp= MAM7F DAE F102tQ} HIIHS I, 3 QAO| SHAIZZ 4 H| OfA
Zoke 4 QIChe HYUICH ol 1S YEHHOl £23 FAIL 9x Pixel Shifing 2 M8 23 JMS
HO{FLICH VNP-200MX ZtH|2te| A2 Pixel Shifting & ME3}X| A O M 7,920 X 6,004 (47.5 Megapixel)
SIME(RIZ)ZE NS = EGH, Pixel Shifting & XM 83FH 23,760 X 18,012 (427.9 Megapixel)

=)

o
HYE(QEZ)2 Y42 BT 4 ALITH

; S
1 ShotiMono'at 300% 9 Shot Mon@tat 100%
Figure 9.12 Standard (left) vs. 9 Shot Pixel Shifting (right)
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Pixel Shifting | £ CtE ZE2 True Color &2 252 = UChs= FEYLICE ofzf DoM<t 20|
Bayer interpolation 2 23t QAo ZAL M HZl Gl AT XSt7} 2MSHX| B Pixel Shifting 2 X%t
AL 0|24t M HE Q= True Color GAIS RS 4= U ML ESH SIHA|Z 4= USL|CH

Original Image (Bayer)

4 Shot Shifting Image

16 Shot Shifting Image

Figure 9.13 Standard Image Color vs. Pixel Shifting Image Color
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9.10.2 Sequence Mode

9.10.2.1 Pixel Shifting Sequence Mode T/

VNP-200MX Of| A M7 7}53t Sequence Mode = Ch2at ZH&L|LCH.

* 1.Mono 4 Frame (7|2 M Z S|&E 2H| =7})

* 2.Mono 9 Frame (7|2 M Z S|&E 3H| =7})

e 3.Mono 2 Frame H (7|2 SHAE 2 HY =7}

e 4.Mono 2 FrameV (M2 3{A T 2H] 7}

e 5. Bayer4 Frame (HN| Z3 ML, SIMNE ST S 2)

* 6.Bayer 16 Frame (TIX| Z2{ s{& =, 712 MZ &tz 28 F7t)

9.10.2.2 Sequence Mode?2| X%t

Sequence R E &= O|5g Stage X|E 0|0| Ho|ot ME{O|AM Trigger 4= 2HS O|23}0 Sequence &
E=5E £= QL L|CH Sequence 2| X7| Stage f|/X|= (0,0)0| C}2 Stage 2| 0|= 2|X|= Sequence
BCof U2t Ck20H 1 Cycle SZH0| &2 LM X592 (0, 0) Stage X2 EFE|L|Ct Sequence RE=
Software Trigger, 2|5 Trigger EE= CoaXPress Trigger 1210]| Q|sfA Bt S7|3}E|0] =R 7| 20| Free-
Run ZEQ AL Sequence RE= H|EME3}EL|ICt Sequence R EYH Position 7142 MEZ Appendix
CE HZSHYAIR.

XA Trigger 7| 482 CHS A2 ALHELCH

Frame Transfer Time EC} ‘=& A|Zt1} Stage O|& A|Zte| ©0| &= M
(Frame Transfer Time > Exposure Time + Stage Setup Time)

s Minimum Trigger Period = Frame Transfer Time

*  Frame Transfer Time 2L} =& A|Zt1f Stage O|F A|Zte| gfo| Z [f
(Frame Transfer Time < Exposure Time + Stage Setup Time)

s Minimum Trigger Period = Exposure Time + Stage Setup Time
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. Trigger Period

Exposure Start
Trigger Signal Frame Transter

r—

Stage Setup wem =
Time e %
25ms

Nlh Shot ; L

: Exposure — . Stage Position Shifting - : Readout

Figure 9.14 Sequence Mode Timing Diagram
Sequence Mode £t& XML mt2j0/E{ = Ct21t 25 L Ct

=

XML Parameters Value

Description

Off Sequence 7|5 Sl

Mono4Frame 4 shot Mono

Mono9Frame 9 shot Mono

StageControl | StageMode | Mono2FrameH I Histo 2 2 shot Mono
Al "Hisko 2 2 shot Mono

BayerdFrame | 4 shot Color (Color Camera Only)

Mono2FrameV

Bayer16Frame | 16 shot Color (Color Camera Only)

Table 9.15 XML Parameters related to Sequence Mode
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9.10.2.3 Multi Shot

Sequence T EO0fA{ Multi Shot 7|S5& E/d%}5tH Trigger 13 0|= F|2& Sequence A2 7t 2t

LHE Trigger O o|&f| AtECZ 234 II-|

UHE|= Trigger Mz = FA[EL|CH

Ct. LYE Trigger = Trigger Delay 717+ 3! Stage Setup A|ZHS
n2{sto] x| Mol Eto|YS AHAtSHo] UM ELICH OpX|2 H49| readout S 2tEg M77X| QI ZE=R

Multi Shot Enable: 1 trigger N snap W2

A
19 Trigger Y82 HAAHH sSequence’} AHHOZ 3,

Multi Shot Disable: 1 trigger 1 snap 4

9E Triggersl @4 wEol F/FHHE wihel onAE AssAW wwe =7

e,
o
1%

hins
i)

External Exposure Start

Trigger Signal :
e : Copy Duration

-
-
- H
Ll

lntefnal 'I'rigger n"léuunuiounuuu; ful"-uuﬂ

: : 3 :  Stage Reset
Exposure +Shifting === :

g ) | A | S | R

Figure 9.15 Sequence 4 shot 2. E0|A] Multi Shot Enable & I Timing Diagram

External Exposure Start

Trigger Signal :
i : Stage Reset

L e i i
Exposure +Shifting ===

FVAL _M | | ‘

Figure 9.16 Sequence 4 shot 2. E0|A] Multi Shot Disable & [ Timing Diagram
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Multi Shot 2+21 XML I}2}0|E= Che Db Z+&Lo).

XML Parameters Description

Off Multi Shot 7|5 SHiX|

StageControl | MultishotEnable
On Multi Shot 7|5 A

Table 9.16 XML Parameters related to Multi Shot
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9.10.2.4 Stage Reset
Stage Reset TS AMSIH Stage 7|35 At

= L|Ct. Stage 7[5t S22 A Stage S JEHO
et Lt 22 F 7H) 7lse s

¢ Sequence Mode =x7|3}

= Sequence Tt &9l 7l0Z}0|A| Stage Reset B2 AlSHsIH T
ZX|AlZ|12 Sequence MENE X7|2}S5t0] Trigger 2 7| ME
e  Stage Position Sensor Calibration
o Stage o| H| 5 M= 2&0 ot DIASH| M0 7t 2=o| Hatof met A e
FHO| HEE = UAFLILE 0] 7|52 Stage Ol YHE =AY O Stage o % 7ts2t H L

Lol g9l 58 Aol FHO| AR FHS =Tots 7S YL

FtEt7t 2X[E ggel 2=l 7|FFo| =2

[ |

Hatol et He FE MM el FE(zero
o 4

- o
position)0| Stage o 7= S HQIZ Ho{d £ UALICL 0| HS Stage Reset HHS
CAUTION | Apg3tol & B2 +8sl Y Stage £ HAMo2 T8Y £ gLt

9.10.2.5 Calibration Auto

0] 7|52 Sequence R E7} 23}El AE{O|A Dt SAHSIH Calibration Auto 7|50| On AEQ = 1
Cycle ©| Sequence 7| 2tZ = [{O}C} Stage ML MIA{O| Stage Reset(Stage YN N2 XEXMo=z
FAgtL|Ct.

9.10.2.6 Stage Status

Sequence REO|A =S50t F&b =5 2QI5t0] St 2E o = AFULL HE
=0{, Sequence Mode £ Mono4Frame & M7Hst AL FIH2I0|A 4 &9l FAaS =ES|0F K| Tt

=
H'H 4 EfOIlM= Sequence 7t SX|E|0 4 Fo| HHS =S5 £+ gi&LCH O 4% StageControl
HZ=O| StageStatus If2tO|E ZfS =QI5t0] Vieworks XY CH2|FE L= DAX|JAE 0| MES FHAIL.
sie @F ZEZ FtHEt HEfE ZEY = USLICHL

Stage = =&
Stage °| s HE
CAUTION

ALt 7tH et Fg Al A0
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Stage Reset 5! Stage Status 2t& XML Ij2t0|H &= Cr3of Z&L Tt

XML Parameters Value Description
StageReset - Stage Reset =2l
o Off Sequence 1 cycle 2tF Z Stage Reset =3 SIX| AUZ
StageControl | CalibrationAuto
On Sequence 1 cycle 2tF Z Stage Reset A5 +H
StageStatus - Stage 28 AL QI

Table 9.17 XML Parameters related to Stage Reset and Stage Status

9.10.2.7 Stage Position
Stage Position HZH S AI23l0] Stage 715 WP WHOA X H Y= HsFOZ Stage £ 0|l &
ALk

Stage Position 23 XML It2}0/H+= Cr21dF Z&L|Ct

XML Parameters Value ‘ Description
StagePositionX - X = d5k0 Z Stage 0|=(0 ~ 7,000 nm)
StageControl
StagePositionY - Y = Hi5FO 2 Stage 0|=(0 ~ 7,000 nm)

Table 9.18 XML Parameters related to Stage Position

9.10.2.8 Stage Index Display

FHO| Grey Level 2

= S i S
Mono4Frame C 2 H7ot 32 X B A9
1 0

ZtEO| Grey Level 2 1, A H® &9l (0,
t

DM SO LS HAO| T HR

z
£ £0, Sequence Mode £
0, & By F&2l (0,0)
Grey Level% 2, 4| B FAtol (0,0) XtEO| Grey

rE

Level & 30| ElLC

Description
Off Sequence REOAM FAMES =ESH [ Index Display siiA|
StageControl | StagelndexDisplay a °e= = pay
On Sequence B EO|AM FAE 2 ET [ Index Display A

Table 9.19 XML Parameters related to Stage Index Display
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9.11 Temperature Monitor

7tH2to= WR 255 ZUESH| gt A Eo| WEEN A0M dAZtez 2EE =olg £
AELCH 7t LHE 25 &3 XML o2t0|He ohgar 25U o
XML Parameters ’ Value Description
Sensor =2 5 fIXE ¢ MMz 2F
DeviceTemperatureSelector :
DeviceControl Mainboard | 2% =ZH Q|X|E M9 HEZ MM
DeviceTemperature - MM B2 25 HA|

Table 9.20 XML Parameter related to Device Temperature

9.12 Status LED

-

FtHEr = HO= ZtH2te] HE HEE Z2{F7| ?Iet LED 7t ASLICH LED o HEfet 10 siEst=
7tH2r &Ef= Chgdt 2L Ch

+  Steady Red: FtHat =715k ok E.
*  Slow Flashing Red: CXP Link & ©oF =l
¢ Fast Flashing Orange: CXP Link =9l =,

e  Steady Green: CXP Link A4 =l

e Fast Flashing Green: Al QO ®M& =4
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9.13 Test Pattern

d 2E =Qlstr] 2l S MMERH LRe & HOlH CHA LA M3t
HAE HEHES S35 8 48Y = UASULHL H2E TE2 25 M ZHX|7F Ao, 2442 7t2 Wate =
ZY0| C}E o|0O|X|(Grey Horizontal Ramp), [zt gsfo =2 Zro| CHE 0|0|X|(Grey Diagonal Ramp), Lzt
Histo =2 Zf0| Ct21 2Zl0|&= 0|0|X|(Grey Diagonal Ramp Moving) 2! L| C}.

Test Pattern 2t&1 XML Li2}0|E+= Ct210r Z&L T}

Ftoete] ddHel s o
=2
=/

XML Parameters Value Description
Off Test Pattern 7|5 ol X
GreyHorizontalRamp Grey Horizontal Ramp 2 A7

ImageFormatControl | TestPattern :
GreyDiagonalRamp Grey Diagonal Ramp 2 474

GreyDiagonalRampMoving | Grey Diagonal Ramp Moving 22 M

Table 9.21 XML Parameter related to Test Pattern

Figure 9.17 Grey Horizontal Ramp

Page 63 of 83 D-18-203



VIEWOrkKs VNP-200MX-M/C 30

Figure 9.18 Grey Diagonal Ramp

Figure 9.19 Grey Diagonal Ramp Moving

Ftoigtel sf& =0 et == Test Pattern Oof 0| HetX|E22 FHO| LA ¢

+ UBLITH

CAUTION | T
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9.14 Reverse X

ILCt o] 7|52 7tHEte] 2E &S

2
ot

Let
A
mjo
N
MM
o)
hu
1%
0z
1o
vl
Ho
i
an
i2a}
rir
N
or
o

Figure 9.20 {& g4

Figure 9.21 Reverse X g4t

Z2| 7} 2}0| A Pixel Format LIZ2}0/E{E Bayer 2 M3l Reverse X 7|52 AI2dtH

C=0 | za meo ¥y Aol WFF U
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9.15 Digital 10 Control

7th2tel HEE &
Digital IO Control £t&

T
o
ra
el
I

XML Parameters Value Description
tiztel HEZE /&3 TRt 4 H EHE2
LineSelector LineOut0 =t = =rEs f =
oz ML
FALSE Line 3 M3 HFEE[X| $S
Linelnverter
TRUE Line £3 Az BHH
Off Line =& 3l|x|
ExposureActive | SX| = A|ZUHS TAZ =9
FrameActive oF =229l readout LIS HAZ =
DigitallOControl | LineSource e Tds 2 ="
UserOutputValue It2t0jE M Zio| Q8] A
UserOutput
&3
TimerOActive AIAF M Timer 3 AMSE HAz &3
FALSE BitE Low 2 AN
UserOutputValue = ==
TRUE Bit £ High2 M7H
_ O0|AZMAE EHR 2 Debounce A|Zt
DebounceTime 0- 1,000,000 ps
A M (Default: 0.5 ps)

Line Source £ User Output 22 HXSIH AL Xt

Table 9.22 Digital 10 Control

MH It =8 MzE AT £ US|
User Output Value User Output Value
set to True set to False

User Output Value

Figure 9.22 User Output
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70| 2= Exposure Active =2 AMSE N &g L|Ct Exposure Active AT = CH2 210 20| == A|ZHO|

AEEH ASStD & A|7H0] ZEE|H SHASILICE O] MzE ZFefAI EEAR AEY 2 U,
£9| 7t02t E= #F 40| SH0|= 2E0AM 2 FESLCH YENo=z Fihels =& HES
Alst= St F2|0|H OF EL|C}H Exposure Active A& ZHESI0] £0| XN XME|=X], 7tH 27t
OIX S20|H ot £[=X| &olgt = UEL|CE

Exposure
Frame N

Exposure
Frame N+1

Exposure
] o n <]
B B | |
a a | n

Exposure Active
Signal

Figure 9.23 Exposure Active Signal
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9.15.1 Debounce
VNP-200MX 7}0|2}2| Debounce 7|52 AR3IH Qush Q3 AlSQ Bust 913 ASE 1RSI0
Mz 7t 2t 358 &= UELICH Debounce Time IiZt0|H= fRot 3 M2 THEkg
2 High L= Low §X| AlZhg XL C o, 2 ¥ M7t FtH2to| 328
| A& ALO|Of= Debounce Time BF292| X|H A|Zt0| ¢
Debounce Time If2}0|E{E MMS}H otz 1Z0|AMQt 20| N ZHELH X2 High I Low ASE 25t

M2 HEHSHY FAELC

2

- d
1 Mz 9|

>
o
kl
- T
1A
oo
[l

Arrived Input Signals
o= i = ==
Debounce M
Debounce Time
Applied Valid Signals
Delay Delay

Figure 9.24 Debounce

Debounce & XML Ij2j0|H = Crenf 24 L Ct

XML Parameters Description

00|32 M|7AE ttR|Z Debounce A|Zt

DigitallOControl | Debounce Time 0-1,000,000 pus
A M (Default: 0.5 ps)

Table 9.23 XML Parameter related to Debounce Time
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9.16 Counter and Timer Control

£ MSE Y2Y 4 ALLICH VNP-200MX 7tH|Et= Timer0 @ 2 X|MEl Timer &tLiTH X|st1, =
A|IZt O[HIED Timer o] AA AT 2 AT 2 QEL|CHL

Counter and Timer Control Zt# XML 20| &= Ctg3at 25U Ct

Digital IO Control 29| Line Source I}Z2}0/EE Timer0 Active 2 AMESIH 7t 2= Timer & ALE3510]
o

XML Parameters ’ Value l Description

TimerDuration 0 - 60,000,000 ps | Timer =3 AT 9|
=

TimerDelay 0 - 60,000,000 ps

=
TimerReset - Timer & Z=7|3}sl0 CHA| A&
Off Timer £ M3 off X

TimerTriggerSource L= A&
A A

Exposure

Falling Edge o
CounterAndTimerControl E

Rising Edge UINE=

TimerTriggerActivation
Low
A

S = |-
Level Low Aty O Timer &8 MZ 7t

Eist EE|7 AT} High
Level High 22+ I Timer &3 A7t

SEBEE X

Table 9.24 XML Parameters related to Counter and Timer Control
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0|2 =0{, Timer Trigger Activation 2 Level High 2 47
1. Timer Trigger Source(Exposure Ot 7}5)0| A M
AL

2. Timer Delay Of|A] A7&3t X9 A|ZH0] A|ZtEl
3. X[ A|ZHO] ThEE[H A

Timer Signal

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

Figure 9.25 Timer Signal

ot 4% Ht=1a 20| Timer

F 325 ™ Timer

=
—
=
—

— =
Mz O] High #7t8tF Timer A3 7

Exposure l I
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9.17 Cooling Control

Zto2t 2 Hol= Mol FAE|o UL, FiHet LR 0= Thermoelectric Peltier 7t Z&E|0f MM 225
Y = AGUC ™ 8l Peltier 2| 5 O|£E AT + U, 2= 2F0|| Wt Peltier 7} 2SR
Adg =& QJASLICE Cooling Control #& XML It20|HE= Chsat Z2& L CH
XML Parameters { Value 7 Description
FanOperationMode of Fen &S ShA
On Fan Zt3 A4
TargetTemperature -10°C~80°C | Peltier & %2tz 5}7| 2|t S H Sensor 2
CoolingControl | FanSpeed - X Fan RPM =29l
Off Thermoelectric Peltier XtZ 8| &|
PeltierOperationMode Target Temperature IIZt0/E{0| ™3 2
on O| M0 =E3H Thermoelectric Peltier 2t

Table 9.25 XML Parameters related to Cooling Control

9.18 Device User ID

it 2to] AHEXL Ho| "WEE 16byte 7HX| Y = UL L|CH Device User ID 2t XML It2t0|EH =

Ch=ar 254 e

XML Parameters Description

DeviceControl DeviceUserlD AHEX Hol HE Q& (16byte)

Table 9.26 XML Parameter related to Device User ID
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9.19 Device Reset

4 O
=2

Atole

tH2IE 22|H 2= Resetst0| MS ZICt ZAL|CH Reset 8 $dSIH Zt0 212} CXP Frame Grabber
of AZAZ s{HME|EE CtA| HAZSHOF L|Ct Device Reset 2+ XML If2t0|H& Ch2if 25 L C

XML Parameters Description

DeviceControl |DeviceReset

‘ =2|& Reset =¥

Table 9.27 XML Parameter related to Device Reset

9.20 User Set Control

MEAE ZHHE 2F8 S FtHEE Rl ROM SO MEstALE Al 212 + JASLILH M S92

JH2 X|YUstD Load YL M = X|BHLICH User Set Control 2+ XML mH2j0|E{= ChS Db 2t L|Ch

XML Parameters Value Description
Default 7t 2t A& Factory Default Settings 2 MEH
UserSetSelector | UserSet1 7t 2t ™8 S UserSet1 2 MEH
UserSet2 7tH 2t d™HE UserSet2 2 M EH
UserSetL oad ] User Set Selector OAl MEHSE AR} AH™E
7t 2+0| Load
UserSetControl :f;lrETG;SQI;CtZJZJM HeEre @0 wxel
UserSetSave -
e Ct Default @92 Factory Default Settings
Qoo 2 Load OF Jt=SHL|C}.
Default 70 2F Reset A| Factory Default Settings M &
UserSetDefault UserSet1 7l 2} Reset A| UserSet1 M &
UserSet2 7l 2} Reset A| UserSet2 Mg
Table 9.28 XML Parameters related to User Set Control
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Default Y0l MTE 7102 4% g2 siojetel MY FAOR 23S +& UKD 4T IS #Y
S& QUGLICH Ftoiete] HYS ZACH AL F0I2tE resetohRl Fhm|2tol Xhel FHoIA A
QOIZILICE XY PO X MY US reset 3 SO ALSSIAB B Zt2 ALK Y F otLof

&l oF 2fL|C.

et |

Volatile Memory | Non-volatile Memory I
(RAM) | (Flash) ,
>
User Set Load ' !
— |
User Set Savg User Set 2 |
l |
|

. Work Space | User Set Default

e |
Default
actory Default Settings

e e e e e e e e o oo

Figure 9.26 User Set Control

User Set Load :

9.21 Field Upgrade

FHH 2= ZEOAM ZIHH2IE 23l5HA| &1 CoaXPress QIE{L|O|AE £ Firmware 2F FGPA 2%l2
P 0| ESt= 7|52 MISELICEH AtMTH LHE2 Appendix B £ FESHYA|L.

ﬂllﬂl
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10 HIF S ol =l 3 =X

mjo

HZBO| 0|4 B2 okB of2f ARy
- 30l0| Ol AE ®O|X| %S HP

o 7oz AZo| MR SR HOISYAIL.

o Mg 330/ M2 O|ROKIEX| 2QISHAIR.

o 9% E2 Y3 BEY S, E2IHT} MR YELX SHolsHAlL.

Hdol =Al7| BHELICH

s}
1t}

. Qo ofEA U BS

o = oT

- ARTE U YR HOIGHIAIL.

o ZEPNE EE UAEKR 2RASHYA|
o

5 Gain gt0| H&7 HA 285 U

* ik S%0| olYst EAHE BR
o TE PE0| MUz EYA=X] 2Bty A

AN =

s FtHEOM HZ[7F LEALE B SHO &

- EB3A DUt MO SRER g AL
o Software E2|7H 3 MHMHO| XLHZE E|A=X| &OISHAA L.
s CXPin E2|H REQ9| A2 CXP Frame Grabber 0| A E2|7H A7HO0| HUZE Z[JY=X]

SHQIBHAA 2.
o 9% E3H RO FS Hol2 AZO| MR YUK TSI,

c SMO| E[X| @S M
o Coax # 0|2 AHZO| MUz =[A=K =2ISIHAL.
o PCO| %=l CXP Frame Grabber Of ZIH 271 MOi2 FZAL 0 J=X|, AH™HO| HUZ EUA=X]
ZHOISH Al 2.
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VIEWOrNrkKs

Klo

gl
Hio

~d
~
Klo
H
X X
HO | mir| @0 | mr
0| B1| 0| Bl
ofll | o
ol | ol
| T
& |4 y
00| 50| oll | N K s
Ho| ZU| oD Ko| | & =)
= M M H M EX]

or

Jo!

i

s

go
Ml

0o
=<

HFEHAIL.

F

ol

2 NajELch

gl dEiLE &0 Wl gdut FL2= FEE0 of2fel 1

i

I.

K0

FFol0f ofgt 1

o
XF

A&

Moo ofgt nFEA, d HE2l S)

D-18-203

Page 75 of 83



VIEWOrkKs VNP-200MX-M/C 30

Appendix A Defective Pixel Map Download

1. oMM ofel &Z 2l 3 Defective Pixel Map H|O|E{E 238t CSV LpQ(*.csv)2 MZEehL|CT
A

== [=]

2EZ 13e MY MYUS HEFHN AAUS o] BEYLICH I Al MBEE FAL O
A
=

== H = —d
.'r:‘r ."7,{77 - t B datoct ditip.cay - HIRE
= a | g wumbes o4 BUE BIE AN S EaTH)
[ 0 = coment line,
& & 2% 1 A -- coment line,
RS o SR B S | 2011,3 s
gny= - . 178,7
- s 52,8
13 - 5 6998
= 2 0 268,10
; — 112,
comment line 1713,12
coment line 608,16
699 ,
8 268 0
9 1112
;: &l8 L
5
13 I
2. Vieworks Imaging Solution 7.X & %t & Configure HHES 22/510] ofz{et &2 &2 EAIZL|CL
Defect §{S ME#SID File Path Of|A| CFR R E3 csv T}YS ME#SID Download H{ES Z2/3HL|C}.

r -
Device Maintenance @

mcu |Fega | Defect [FEC [ xmL | Seript |

Defect

Defect File Information

1. File Path

D:W50M_00 1. csv

2. File Size
C2FA

1. Camera Defect:

2. Download Defect:

0 %

Camera Defect Download

Download ] [ Upload to PC
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3. LI2ZEVl 2AREH MY W8S AMHYUCHL MT g0 T
Fo|H Al 2.

S ROl Z2|EX] HEE

=

rir

F ™Y
Device Maintenance ﬁ

mcu |Fega | Defect [FEC [ xmL | Seript |

Defect

Defect File Information

1. File Path E]

D:f50M_001.csv

2. File Size
C2FA

1. Camera Defect:

2. Download Defect:

| 9% |||

Camera Defect Download

Download Upload to PC

4. LCI2RE7 22EE OK HES 8010 &2 g5 ESUHCH
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Appendix B Field Upgrade

B.1 MCU

1.  Vieworks Imaging Solution 7.X & A3lst &

= < Configure HHES 2&510] of2fiet 22 H2 HAIZL|CH
2. MCU 842 MEiS}D, File Path H{ES 223t CFS MCU Y1305 T (*.mcu)S MESIT
Download HHES Z&|3tL|LC}.

y
Device Maintenance @

MCU |FpGA | Defect |FFC [ xmL [ seript |

MCU
MCU File Information

1. File Path
D:f50MX_1_1 9_REL.mcu
2. File Size
44440

1. Camera MCU:

2. Download MCLI:

0%
Camera MCU Download

3. MCU Y10l meof L22E7t TAE[D ot EHo

—

A

& Argro| EA|EUCH

r y
Device Maintenance @

MCU |FpGA | Defect |FFC [ xmL [ seript |

MCU
MCU File Information

1. File Path E]

D:f50MX_1_1 9_REL.mcu
2. File Size
44440

1. Camera MCU:

2. Download MCLI:

0% |
Camera MCU Download

[w]
[
F

"
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4. BE IP7H0| 2tE|M Ftoztel MRS ZCH FLICH DeviceVersion LtZt0[E gt HO0{A HT

mjo

DeviceVersion M116FR00OTP
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B.2 FPGA

1. Vieworks Imaging Solution 7.X & A3l

2. FPGA 2 MEHSI, File Path HE

Download HE S

MCU @ zolE updat

o - o " o
ot = Configure HEZ S &5t otefiet #2
= =8¢t & FPGA 120l mbe(*.fpga)=
EE
- 1
Device Maintenance l&]
MCcU | FPGA |Defect | FFC [ xmL | seript |
FPGA
FPGA File Information
1. File Path
D:i50MX_0_0_8_0112.fpga
2. File Size
661EFC
1. Camera FPGA:
2. Download FPGA:
0% |
Camera FPGA Download
L

SgetLct.

7

Device Maintenance

MCU | FPGA | Defect | FFC

| xmL | seript |

FPGA File Information

1. File Path E]

D:4f50MY_0_0_8_0112.fpga
2. File Size
661EFC

1. Camera FPGA:

2. Download FPGA:

Camera FPGA Download

Download

FPGA
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B.3 XML

1. Vieworks Imaging Solution 7.X & Aldist = Configure HHES S 2510 Offjet 242 &S HA|EL|CL
2. XML BHE MEHSID, File Path HES 283t O[S XML 18 0| O (*.vxf) & MEISID Download
HES B
[ Device Maintenance =)
|mcu | Frea | Defect [FFC | XML | seript |
XML & XML URL
XML File Information
1. File Path
D 50max-0,1. 3. vxf
2. File Size
424
1. Camera XML URL:
2. Download XML URL:
[ J 0% |
Camera XML Download
3. Olx9| 12 MCU g0l it gL Ch.

-

-
Device Maintenance M

|mcu | Frea | Defect [FFC | XML | seript |

XML & %ML URL

XML File Information

1. File Path E]

D 50mx-0. 1. 3. vxf
2. File Size
424

1. Camera XML URL:

2. Download XML URL:
Local: 50mx-0. 1. 3.vxf; IFEQ0000; 4E24

. 100 % |

Camera XML Download

Download
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Appendix C Sequence B E'H Position A 2

1 Pixelof Cjst H|E Zt

1 0 0 0 0 0 0 0 0 0 0 0 0
2 1/2 0 1/3 0 1/2 0 0 1/2 1 0 1 0
3 0 1/2 2/3 0 - - - - 0 1 0 1
4 1/2 1/2 0 1/3 - - - - 1 1 1 1
5 - - 1/3 1/3 - - - - - - 1/2 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
1" - - - - - - - - - - 0 3/2
12 - - - - - - - - - - 1 32
13 - - - - - - - - - - 1/2 1/2
14 - - - - - - - - - - 3/2 1/2
15 - - - - - - - - - - 1/2 32
16 - - - - - - - - - - 3/2 32
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