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4 HE 7Y

Package Components

VN-200MX with DIN 1.0/2.3 type connectors

Tilt ¥

™8 M5 Set Screw (F-Mount ZHH|22F H|3)

Tt ==& M5 Set ScrewE AE%H] it =R 5 UK, S5t Al 2F0| XA
zHDEz =¥E 4

7t glgtct

2
CAUTION |+ HE=ofsiA ZE0| IR A0 MEA Es

rE

oA off 2of3 FHAL.
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5 HEF 4

5.1 Ha

VN-200MX Z}H 2= A SHZO|A LS = VN AIZ|=0f| A2 F7tEl XA E CMOS Pixel Shifting
7t 22 CoaXPress CIE{L{0|AE XjEIMSL|Ct. VN-200MX ZIH 2= 50MP SjA =0 A Z|C{ 30fps 9
oYY &2 E 1SS FSL| L Vieworks o] AR 0| k| = Pixel Shifting 7| &2 X830 50MP 0| A Z|C{
427TMP 7ItX| S =8 2T = ASLICH VN-200MX & ALESHH 4 9 278 7440 Al ot4of SHYES
=SS 3Mps 2 £z 2S5 4 USFLCH CoaXPress QBT O|AE AFESHO] LS| coax #O| &t
A= Z(Cf 6.25GCbps 2| £ 2 HO|HE ©&Y £ A1, Y 72| #HO|=2S ArEdIEH (T 25 Gbps 2
L2 HOHE &Y o AFUCLh Ot 20| 1% A D= X[J|5H0| FPD, PCB 3! HHE |
AAREZE OfL[2} CHE T2l 3D ooy A CiX|Eatof| Mg ot

—

e A

Jp

Nano Stage Pixel Shifting Mechanism

High Speed 50 Megapixel CMOS Image Sensor
Extended Resolution up to 427 MP at 3 fps (9 Shot Mode)

*  Electronic Exposure Time Control (Global Shutter)

*  Output Pixel Format: 8 /10/ 12 bit

*  Strobe Output

*  Output Channel: CXP6 X 1ch, CXP6 X 2ch, CXP6 X 4ch
*  CoaXPress Interface up to 30.9 fps at 25 Gbps using 4 coax cables (4ch)
*  Power over CoaXPress (POCXP)

* Gain/Black Level Control

* Test Pattern

*  Temperature Monitor

*  Field Upgrade

* Image Correction (DSNU and PRNU correction)

* Flat Field Correction

» Defective Pixel Correction

*  VN-200MX Feature Bar

cxr EIE
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5.2 Specifications
VN-200MX Z}0 22| At¥e Ct21F Z& L}
Specifications ‘ VN-200MX-30
Active Image (H x V) 7920 x 6004
Sensor Type AMS CMOSIS CMV 50000
Pixel Size 4.6 uym x 4.6 um
Optical Size (Diagonal) 35 mm (45.72 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 ACH: 7.7 fps
@ 25 Gbps
427 MP 1CH: 1 fps 2CH: 1.7 fps 4ACH: 3.4 fps
Dynamic Range 64 dB
Exposure Time (1 ys step) 1pus ~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

x1 ~ x30

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 pum, 1 nm step
Shift Resolution 0.001 pm
Shift Control Sequence Mode (mono4, mono9, mono2H, mono2V, bayer4, bayer16)
API SDK Vieworks Imaging Solution 7.X
Lens Mount F-mount
External 10 ~24V DC, Typ. 14.0 W
Power
PoCXP 24V DC, Minimum of two PoCXP cables required

Environmental

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

Mechanical

80 x 80 x 150 mm 1,100 g (with F-mount)

Table 5.1 VN-200MX FHH|2} ApQE

Page 10 of 82

D-18-147



VIEWOIrks VN-200MX-30
5.3 Camera Block Diagram
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CMOS Image Processing e .
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Sensor | op| control P T ;1 |GoaxE Ll
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— 3 Py g
i\ J oL TR :
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PZT Driver |~ Micro Controller  |=—— Coax : CXP6
] E - Driver . Channel 3
: \. J o : g
. y Y e ¢ N
O I R L Coax ; CXP6
: Driver : Channel 4 |
EEEPROMJ [ Flash ] [SRAMJ

Figure 5.1 VN-200MX Block Diagram
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54 Sensor Information

ChS J2jIis VN-200MX St O 24| 7402t0| CHSH Quantum Efficiency EM4S H0{SL|C}.

70
QE

e QE_mono
60
50
_ 40
=
L
g
30
20
10
0

350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100

wavelength [nm]

Figure 5.2 VN-200MX Quantum Efficiency
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VIEWOrKSs
5.5 Mechanical Specification
Che =02 22lojg Thelol FtH2t X|+5 Liepd Lot

i

#58.0

80.0°9!
72.0

=/

4R4 4-M5TAP DP15

60.0

Camera Mounting Screw Holes

150

Glass
5.0 Image Plane
_19.0
o VIEWOrks
4
| ]
5
— Q

_ 46.5 (Optical FB)

47.42(Mechanical FB) 8-M5TAP DP 4.5

Camera Mounting Screw Holes

Figure 5.3 Mechanical Dimensions for VN-200MX F-mount with DIN 1.0/2.3-type Connectors

Page 13 of 82

D-18-147



VIBWOrks VN-200MX-30

6 JiHzt A8 SE

e MEE AFRXIQ| PC 0] CoaXPress Frame Grabber(0|3} ‘CXP Frame Grabber )@t 2 A I E |07}

AX|Z|0f ATt 7P LTt S, otz EXt= 4 742| coax ?1I0| 2 AL8%tY Fiof|2tet CXP Frame
Grabber AIO|Q| HAE FMESICIT 7PEHTHLCEH AFA|SH LH2E CXP Frame Grabber A2 AEHAME

AESHAAIL.
CtE AXtol| et AFEAL PC O ZHH2E AL T

1. Ztoztet e S5 ZR7F Z2|20f A=K, PC ol HRO0| AN A=K 25t AIL.
o MY Ie YXE MESIH ZiHEto] HEE Sedtds 8% 2 HAHE TASAIL.

o PoCXP(Power over CoaXPress) X|® Frame Grabber & AI23510] 7IH 20 MS S5t
Z42 3¢ CHE FYSUAR.

2. MY B3 NS AZE B2
a. Coax # 0|29 o+& &2 ZIH2te| CXP HHYE CH10| £1 CIE 22 PC 9| CXP Frame

Grabber CH1 O ZdstL|Ct. O3 CHE, Ct2 M| 7He| coax HO|EE AFESI0 ZIH2Fe| CXP
FH4lH CH2, CH3, CH4 2F CXP Frame Grabber CH2, CH3, CH4 & ztZt o AstL|Ct.

b. ¥ OfHEHE 7to2tel 6-pin T2 YU EFAOf HZSLCH

c. M9 O{HE/ol Zg0E FM7| ZME Z&L|Ct

F_Q

3. PoCXP X|& Frame Grabber £ Al2%l= 4%
a. Coax 70|22 &% E2 7tH2te] CXP HHYEH CH1 0| X1 CHE 82
Grabber CH1 Off @ZZL|Ct. O3 Chg, CHE Ml 7i2] coax #HO|=2& AMESHY FtH2t2] CXP
FHUlE{ CH2, CH3, CH4 2} CXP Frame Grabber CH2, CH3,CH4 £ ztzt o
b. CH1 % CH2 X{E2 BEA| AHZAGOF FtH2t| MRS S5 = U

>
Ind
o

4. 2= AHO[S0| Mthz HZE|RA=X =HelefL|Cf.

Power over CoaXPress AF2 Al FEO|AlSt

e Coax 7|0|2 SILIEF AFRSI0 ZHH| 22} CXP Frame Grabber & A Z3st2{H 7| 219
CXP U4 E{ CH1 1} CXP Frame Grabber CH1 2 Q1Zsjjof gtL|Ct. o[y, 7mi|ztof
HHE Sa%t2H M S5 SXE AEsioF U

CAUTION o pPoCXP X|2 Frame Grabber 2 AL23t0| 7tH2to] MAS Z2st2{H FtH2t U CXP

Frame Grabber ©] CH1 3! CH2 £ HIEA| Ao TFL|Ct.
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AR 28 HXes ULz NI, 18 Xl o= 7iH2tE 0¥ -+ ASLCH

—

6.3  FHCiH FHY SEO Cigh Fo A
o EZGI Al Tit DHO| EO| Q7| IR0 L2 =FO| R 9HLICH
« S0l ZHO| B FLols MEA £& BOIHO| 2ol FUAIL.

6.4 Vieworks Imaging Solution 4X]

AL

Z| Al Vieworks Imaging Solution 2 http://www.vieworks.com Of| ] CtR2Z2E% 5= USL|LCH

AZEQOf EX| £ SHEQO EXE TABHOF LT
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7 Camera Interface

7.1 General Description

VN-200MX Zttfj2te] = HE0= 3572 HZ Mut HEEA| LED 7t el 49| 7|52 CiZat

Z5Hch

e (D Status LED: HE HAl & 235 TE FHA|
+ @6T MY Y HYE: Foizt Me YB(PoCXP S AFBSHA| %2 ZP)
s @4H HEE HYH: e Eg|A 4= = I Strobe &F

a

& % 7io2t K of

* (@ CoaXPress 7{4lH: H|C|2 G0l

r

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

CoaXPress TE2EEZ0|= Atz &3 AM 0FHL|ES(Plug and Play)0| Z&tL|0{ ZtH2F0|A CXP Frame
Grabber 20| AZAS F&SHH ZX|g = UASLICL FHHE2tRL CXP Frame Grabber ALO|o| AZAZ2 S5
# 0|2 (coaxial cable)2 A2dt, HO|E2E #%|CH 6.25Gbps 2 H|O|E{E& MM&T = Q&L|ICH PoCXP X|&l
o s
=

= O =
CXP Frame Grabber £ AtE3t= 89 &= #0l22 Sdf 7tHt0 HE 388 =& UsLILH

7.2.1 CoaXPress DIN HHYE| (75 Q 1.0/2.3 DIN Receptacle)

CHl CH2 CH3 CH4

Figure 7.2 CoaXPress DIN 1.0/2.3-type Connectors

VN-200MX 7Z}0|2}2] CoaXPress Y E+= CoaXPress B2 M2 FHUYEO xE #+MHE CIES B}
Z& Lk

Channel Max. Bit Rate per Coax Type PoCXP Compliant
CH1 6.25 Ghps Master Connection Yes
CH2 6.25 Ghps Extension Connection Yes
CH3 6.25 Gbps Extension Connection No
CH4 6.25 Gbps Extension Connection No

Table 7.1 CoaXPress Z{4E| &l

S= A O|2(EE= ‘coax A O|E'0|2tn E)S ARSI CXP Frame Grabber 2} 7t 2tE

o1ZiS M A4 QX0 Z=O|s{oF BHL|C}. 9rn1|ar9| CXP 7{4E CH1 I} CXP Frame
Grabber CH1 & ZHIEA X U™ FtO2te] FAO0| MUZE SHE|X| AL

CAUTION
PC 2t 7ti2te] S4l0] X2 = ¢6H5|x| oF&L|ch,
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VN-200MX-30
73 MY oY ¢hxt
Hel 23 Chxbe Hirose 6 Tl 74 Ef(part # HR10A-7R-6PB)O|0f, B HiX| 9 P42 Ch2at Z&LicH
(1)1(6)
(2)(5)
(3)(4)
Figure 7.3 @ = Cixp = HijX| =
Pin Number Signal Type Description
1,2,3 +12Vv DC Input DC Power Input
4,5,6 DC Ground Input DC Ground
Table 7.2 MY UH Tixpol & /g
M@l Z2{0+& Hirose 6 T Z2{d(part # HRI0A-7P-6S)2 ALE3|7{Lt S8tEle EEE 083810 4T £
o, Me B3 T 12VDC+10% HY EHo| 2A 0|4 HE 22 JXE KC A5S st
U OfHES AES FHYHOCK M=AF ®RELE OHEHE HMSSHA| #3).
HY AP A FolArg
o FrHi2te] M Hid HZ Tof Frd2tel ¥ FRO0| HM U= AS 2ol 20
LS HFdAR. 7HHEr 242 Rl E = ASLCt
= |- ioietel ME MY 9 WS xqle Mee S Fujatel U 2=t
=dE = UASLILCH
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74  HEE Q&Y tixt

HEE Q=3 CiX= Hirose 4 T 74l E{(part # HR10A-7R-4S)0|H, Q& E2|H A& Qg AEZH

= =
=8 ZEZ F45Of JASHCh H HX R 42 e Z5UCh

Figure 7.4 EE /&3 CIXt T HiX| =

Pin Number Signal Type Description
1 Trigger Input + Input -
2 Trigger Input - Input -
3 DC Ground - DC Ground

3.3V TTL Output
4 Strobe Out Output

Output Resistance: 47Q

Table 7.3 HEE U/&™Y THXte| & 34

M O| El(mating) {4 E{= Hirose 4 Tl 2| 1(part # HR10A-7P-4P) = SZ9| HUHE AtEY %

Ug L.
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7.5 Trigger Input Circuit

ofgf 1Ee 4W FUE|o EaA MBS 9 8|22 LE|D YsLh YE E2j7 MSE BE
22 Mg FHelofN QA Jhst A4 E2A E2 1us0/0 YHE =2
MBI 1ps ERCHES A FHRlfN E2A ASE RARH E 5 EB 2
A

< LICE Q& E2|A M=o YH
= == e o A AL
ofgfo 22=ef Z0| M2E 358 = USHLCH
User Side Camera Side
+3.3V
o)
+3.3V ~ +24V i
Q 1K
D
. MMBF4393LT1G
o\o @ Trigger_In+ 1 2 IR38 A A A 180/1608 ]
& | _magerin D J—gL s >> TRIGGER_INPUT
i N K
o™
+Ots ¥:
H@ e HCPL-0601
HR1DA-7R:4SB
Your GND

Figure 7.5 Trigger Input Schematic

7.6 Strobe Output Circuit

Strobe =3 Al 33V =2 ol TTLDriver IC 2 E8iA S3HEH M5O A Z2 Fin2}o

Exposure Signal(shutter)1t 57| %0 == £/ L|CH9.15 Digital 10 Control &),

—C 4

47 Q
STROBE_SIGNAL |\>O STROBE_OUT @ @\ >> TRIGGER_IN +
&,

TTL Driver ( ©) ) »> TRIGGER_IN -

:; é HR10A-7R-4SB

Figure 7.6 Strobe Output Schematic
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8 Acquisition Control

of HoINE Y4 HSS Mofots O WA LT 22 ¥Rl el XM HEE NI
. gy S EaA Wy
.k AT HF

*  Frame rate |0
o Fioi2} 7o mE %|Cf frame rate H3}

I ==S HMOost= o 2t 2% M 7H] 24+ g 25U
e Acquisition Start/Stop @& Sl Acquisition Mode ItZ}0|E

*  Exposure start(.=E A|E) EE|A

. == A2 HOf

O ol 230 Ltes Zfge Loz 253 ot o s ongut

Acquisition Start/Stop H& 9! Acquisition Mode
Acquisition Start HZHS MHlSH FI0Zt= G4 25 Z=H|EL L} Acquisition Start HHE AlSHELX|
HoM 7iHEls ddE s &+ USLITh

Acquisition Mode LIZ}0|E = Acquisition Start H&o| &t5 Ht&#H0| ™A QO HgS O|X| 0, VN-200MX

Ft2H= Continuous Bt X|g&tL|C}.

Acquisition Mode I}2t0/E{E Continuous 2 AYSIH ot Zo| FAEZ 2 EDH 20| Acquisition Start
Y BHREX| UHLICH Acquisition Start BHS AR Asts B P2 BST & s

Acquisition Start H2-2 Acquisition Stop HHE AMSI7| MUK AL S KX|EL|Ct Acquisition Stop
I

L=}
g 2do5H FtHet= Acquisition Start ES M2 2A5H7| FIA| dds 258 + flsHCth
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Exposure Start E2|A
Exposure Start E2|H AMSE 7020 323tH 70 2= Exposure Start E2/7 215 [f7] MEE SIA|
S = N1ds Mdstn oy S readout L CHFigure 8.1). 7t 27t Ct2 Exposure Start E2|A
2ot= Y JEf7F W Fi02t= Exposure Start £2/7/ 25 L[ff7] HEf= T|SOtLL|CE O HE{OIAM
MZ& Exposure Start E2|H A2 E Ft0|2t0f S35t 7t02t= CHE &S AlEfeL
Exposure Start Trigger = Ct21} 20| £ 71X EEZ MFYE 4 Q&L |Ch
Trigger Mode LIZt0|EHE Off 2 AHSIH 7t 2= E L3 exposure start EE|HE WEHAM & 7
AHEXL7) exposure start M2 E S5 et YELCHL FHHE0M 2d5ts M2t AdE 2S5t=
£E = framerate 2t Hr2f0|Ho| 470 w2t AFE LT
d™SHH AFEXL7F 710|210 exposure start EE|H MBS E S F30HA]
Fetuch E2[A M=7t 358 WMoD Jthete =5 HEE
{ot gtHo 2 L= H0| XYE M, 38 7=t X0} framerate EC} 2 &£E 2
Eg|A U2 E S5otH o EHLCHEHE

Start £2/7 3= j7] A7t otd 0 E2|H Al

b

r=
fot
- rok

x
o
0=
Rl
]
Hu

A|ZFSELICE. O] 2{StH

—_

Acquisition Start Acquisition Stop
Command Command

Exposure Start |_| |_| |_|

Trigger Signal

- mmy
- mmn
- 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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EZA M=z 35
o] HojM= “EL|A M= S50 CHSiA Of 7|5t USLICH Exposure start E2|H A2 E 70 2t0f
Sool= Y0 = Software, CXPin EE= Lineln0O(235| Hardware 2t11 &) M| 7tX|7F /JESL|C

t

£ ZZdl2{™ Trigger Source LZ}0|E{E Software 2 X0} &tL|Ct.
3 Ct2 Trigger Software HHE Aldigl [{OICH exposure start EE|AH AMS 7 7t 2t0| &35 E LTt
CXP Frame Grabber 2| CH1 42 EsiA EE|H AMSE ZZ38t2 D Trigger Source J.LfEf | HE
CXPin 2 MHsl{of gL|Ct. O C}Z CXP Frame Grabber K| ZALOA X S5t= API & 2-&310]
CoaxPress EZ2|H AlZE exposure start EB[H MZEA FiH2H0| 352 = ASLICH Xf*lﬁ._ &2
CXP Frame Grabber A2 MHME EXSIAUAI.
Hardware & S3|M E2|H AMSE Z355I2{H Trigger Source LiZ}0/E{E Lineln0 22 AX3|0f &FL|C}.
O3 Ch2 HAESE ®M7| MSE FiH2HY 3251 2=l exposure start E2|7H AT E FHH 2HO| M

oIAM5HA &L et

OI'J

EE M A0

Exposure start E2|H 42 & FIHE0| S0t tHEts S 2SS AMEgLO Y &
Tatt 4= Jgs 2Ssts S FHH2t HAel HA0| 8o =E s AL

7t 2tQ| Trigger Source £ Software 2 A7 SIH Exposure Time L}Z2tO/E 0| o8l 2 GAo| &
AlZt0] AM™EIL|C} O|f Exposure Time L2t0|E= Timed 2 &S0 StL|C}.

7t 2+Q| Trigger Source & CXPin EE&= Lineln0 @2 MH™SIH Timed 2F Trigger Width & 71X BfHo =2
Exposure Mode & AM™3t 4= QU&L|CH Timed 2 A7H3SIH Exposure Time Lt2F0|EHO| 2|8 28 HAt9|
L= A|Zto] AM™E| 1, Trigger Width 2 A™SIH AF2X}7} CoaXPress = Hardware 23 9|

& (rising)t St (falling)2 Z=ZeH0f Wat == A[ZHO| ZFELICH Trigger Width 2E= F0OtCt CHE

= A7t M8 0 R8ULICH
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VN-200MX-30

8.2 Acquisition Start/Stop ™= 9! Acquisition Mode

Acquisition Start FE S HASIH JtHts Y EAS5S &

BoW et FHE 25 + YUsLCH

Acquisition Stop FE=S 2ASHH FIHEte| B =5 s

2SI JtH2te ChEa 20| HSEL bt

o FHHEE Y &S EE st UX| HoTH A

o ZHHEE BY 25 EE st ol Tl T
s SEYLL

VN-200MX Z}H 2F0| A= Continuous ot 7tX| BIH O 2 Acquisition Mode

Acquisition Start HHES Mt S sl= 02

— 0O

FdAe sE8 T M&SL|CE 0 2t= Acquisition Stop &
el SLIL} Acquisition Stop BES 2ASIEH § Ol I

exposure start E2|A
702} 7t Exposure Start E2/7 25 Lff7] AEH0IM exposure start E 2|7

o

r=
fot

24
o

>

£
o>

=3
o=

H|gtL|C}. Acquisition Start HH S AMHB}X|

ZSFLIC} Acquisition Stop HHE

Szt

Eotn M Y 25

43g & g

A 2 AZLCH

2 A% mjoich Fhets
H&SAM A2

Lot
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8.3 Exposure Start E2|AH

200MX FHH| 2t M=

Trigger Selector LtZIO|HE ALESI0] AHEY EE|AH RYS MEiE 4= QUL, UN-

Exposure Start E2|H0F Al2EH 4= Q& L|C}H Exposure Start EZ|H= GA 2E2 A|RHSH= [
—
= ce

AHE EIL|C} Exposure Start E2|HE= FH02} LHEO|A MASHHLE Trigger Source 2 Software, CXPin =
Lineln0 22 MM QBN 22T = QUSL|CH Exposure Start E2|7H AlSE 7tH2t0| 226HH
ot = DPHES A|RFSHL|CH.

8.3.1 Trigger Mode

Exposure Start E2|H2t SHE It Z Q3 Oi2t0|E= Trigger Mode Iftz2t0|E L|LC}. Trigger Mode
A O
ES

o
oi2l0)E&= Off = On 22 MNE

=

8.3.1.1 Trigger Mode = Off

Trigger Mode LiZ}O/E{E Off 2 MHSIH Z Q35 IE= Exposure Start EE2|7H AMSE M2} LHEO|A
d-G5t7] WEZ0| AHEXt= 7HO|2t0f| Exposure Start E2|A A2 E S5 ER7t glgL

Trigger Mode & Off 2 MH3St = Acquisition Start HEHS AlSSIH 0 2= XSS 2 Exposure Start

24
o
L|Ct. ZtH 2= Acquisition Stop HHES M MY77HK| A8 A Exposure Start

EB7 MzE MNY
Eg|A Mz E ddgtct
Free Run

Trigger Mode LtZI0|HE Off 2 MMHSIH FIH 2t LHEOAM Zest RE EZ|H AMTE
G LT O|eF ZO| FtHE2tE EESH AFEXI7 Hast EE(HE FYUSHA| otk

(]
A& o= 2SYLCE olget AL S-S 29| “free run”0|2f 1 BfLIL}.

=

70| 2+0| A| Exposure Start E2|H AT E MMS= &£ E = Acquisition Frame Rate It2t0|E 0| 2|3}

Z23E = AgUHCcth

o HX ZiH2t A™EAHM S8 7t X|C{ framerate ELC} X Zfo 2 MHSIH X|HSH frame rate 2
Exposure Start E2|H AMSE MMt CL
o SIX FtOEt MAEOM 3L It XL frame rate Ecr “uez HE5IH FHet= 5& tset

Trigger Mode = Offd f == A|ZF X|0f
Trigger Mode If2tO|HE Off 2 H7F5IH 2f & =250 st =& A|ZH2 Exposure Time I}2}0[H 2|
ol s Z™ELCH XtMeH LH8E 84

d

U
>
r
nx
o
njo
oo
2
Ot
>
>
to
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8.3.1.2 Trigger Mode = On

Trigger Mode I2tO|E|E On 22 H7HSIH ALEAt=s B4 2SS AlASi{D & WHOHCH 71 2tof
Exposure Start E2|H AMSE ZZdl0F &L C}. Trigger Source L}2t0|H
&2 & AA AlS(source signal)E K| ”EHL|C}

X 75t Trigger Source T}EtO|E{S Chdt Z&L|Ch

e Software: At2X} ZHAEEO|A Trigger Software EHE2 AMSIG 70 2t0f exposure start EZ| A

rir

Exposure Start E2|H A=

e

mx

AsE Zast 2 9aL|c)

ES
e CXPin: CXP Frame Grabber 9| CH1 XH'—*O S8 ZIH2H0| Exposure Start E2|H AT E 35
= UASLICH XtMBH L2 CXP Frame Grabber At MYME FRSHHA

* Lineln0: Q|EO0A MME N7 MZ(Z2F| SIEY O EE= External EE|H AMZ2ta ehHE 7HH 2+
EE /&Y CHXpof FYSH0l ZHH2to] Exposure Start EZ|H A2 E S5

U L|CE XFM|H LHEL 7.5 Trigger Input Circuit & EZSIAA| 2.

1

Trigger Source L}2}0|HE A™S = Trigger Activation It2t0|E = M™3|OF B L|LCt.
AN ISt Trigger Activation Lf2t0|E= CtS4F &L C}
* Rising Edge: 7F7| A39| 4% OfX|(rising edge)E Exposure Start EE|HZE 2SSt E X|™HetL|Ct

A}
* Falling Edge: T7| Az 9o| 812 0 X|(falling edge)E Exposure Start EE2|HZE ZESSIEE K| HetL|C}.

Trigger Mode =Ong! O L& A|ZF N0

Trigger Mode I}2}0|E{E On 2 MA3}D Trigger Source Lt2t0|E{ 2 Software 2 AXMsH AL Zt At
SIS0 thet ' A[ZH2 Exposure Time It2tO[E{O] 4F 20l ofs ZF&LICt

Trigger Mode L}Z}O/E{E On © 2 MAMSI1 Trigger Source LiZtO|E{E CXPin EE£= Lineln0 92 A
8% 2 Yo tist =& A|Zh2 Exposure Time L}2tO[EOf QI8 HMOZ[AHLE 2F E2|A =&

z=4sto] Mojg = ASHCH
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8.3.2 Software Eg2|H 43S AIE6}7]

Trigger Mode LtZ}0|EHE On 22 M5t Trigger Source IL}E} |E{E Software 2 A-3t 42

7t 2tol AZEQo] E2|H = (exposure star)E SZH0F G BES AlEE = USLICHL HHIEM
Exposure Start £2/7/ g5 0f7] &0 A= B HHE0AN 2ZEQQ EE2|A MZE 4U5HH ==
AZSHA ELICH Figure 8.2 0| M= 2ZEQ0] E2|AH 4=0f oot Ho 253 LtEFHL T

7t 2ZEQ0] EB[A M2 E Aot g &S AIZSHH 7t02

= Exposure Start E2|H &&
CH7| SEHE SHMStL 22 exposure start E2|7 M0 B3 4= ELICE FIHEOAM CHAl 22
exposure start E2|H 4130 gt3e = U & FiHat= XS 22 exposure start E2|H 25 Tf7|
HEIZ E[SOotZ U

AZEQO] EEH MBE AMRSIY YAS ¥ EBI2H Exposure Mode Ii20|E{= Timed 2 M 3}0f

gL 24 el =F AlZH2 Exposure Time Ifet0|E0f |3 ZFE LICH

Software EZ2|H AMSE2 FAE ZES [Mff, CoaXPress 2| EMHOZ QI8|| Trigger
Latency 7} EFMSHL|CE Hotst 57|37 2R3 A220= External EE|A AMSE

AHESHYAIR.

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 Eg|7H MSE2 Hit 2 E6}7|

SZEQO ECA M=E ALESHY YS 2SotH MERZ FHHEN 2ZEQO E2A MBS
saots H=0 WatA frame rate 74 ZFELICH O, A ZtH2r 2FOM 318 7Hse 2O frame
rate & =ot=s £E2 EZ|A M2 E S3oHH ¢ EHHSE “tset X framerate = 0] F E0|A
29). 7tH2t7t Exposure Start £2/7/ 25 L[ff7] &7t Ofg [f +=43t= 2ZEQO E2A M=

)
A gLt
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8.3.3 CoaXPress E2|H A3z AIE56}7|

Trigger Mode LIZ2}0/EE On ©2 M™SI1 Trigger Source Li2t0|EHE CXPin 2 MA™ESH AL ZiH| 20
CoaXPress E2|7 AlS(Exposure Start)E Z20f0F A S ES A|EE 4= QUEL|CH CoaXPress E2|A
AMS &= FH02te] Exposure Start E2|H AT ATS £AHTHLICE XIA|SH LI CXP Frame Grabber AR
HEUME AR

CoaXPress AT 9O| A& O X|(rising edge) EE= 1 Of X|(falling edge)
Q& L|CE Trigger Activation It2tO/E M ME X E=
F}02}7} Exposure Start E2/7 25 [f7] AE0| Y= B2
OjOtCH QA S5 S AJRHSHLICH

i
02
>
fot
_||n
m
L]
N
HU
m >
ol
et
-

S A|ZtSIH Exposure Start E2/7 /5 7] AEfS
o 5 QIEL|CH ZtH2HO| M CHA] M2 Exposure
XHE O Z Exposure Start E2/7 BI= [ff7] AEf=

FtH2to M CoaXPress E2|H AMZE #AlsH &
3iM|St 1 AfE2L Exposure Start E 2| H
Start E2|A 420 283 - UA =T Fio
Z|ZOtZL{ L.

7tof|2t7t CoaXPress M=o| HMO{0| 28l £Sdt= BP0 = CoaXPress E2|H M=o F=7|0f 2fsh

Cte ot Z0| frame rate 7} A& € L|C}.

Al
r=
fot
= =2
I—-U-

1
CoaXPress signal period in seconds

= Frame Rate

o€ =0{,50ms(0.05 =) 7|9 CoaXPress EZ|H MZE FIH2IE ZZSIH frame rate = 20 fps @ L|C}.
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8.3.4 External EB|H AMZ AIE96}7|

Trigger Mode ILi2}0/E{E On © &2 M3l Trigger Source Li2tO|E{E Lineln0 02 MHSH AL HEE

=8 T 1 Ho| Y= R0 ddet B M=ot 72| Exposure Start E2|7 M=

22 FAUSLICH o|H RE E2[A Mz E ™oz Qo] E2|A Mzetne gt
QIF M=ol d& Of|X|(rising edge) £= 5t& 0 X|(falling edge) & g5 EZHE MY = JUFLLCH

O A}

A
Trigger Activation Lf2t0[E{0M A& O|X| & ot OX|E E2|AHZE AESKX| MEbGtL|Ct
7t 2}7} Exposure Start E2/74 25 [f7] AE0| Y= AR 2=AMSt= EZ|H7} MAESIAH X O|(transition) &t
motct o 2SS AEgLCH
FtOIZIOM QIR E2[A MZE Aot & &S A|ZISHH Exposure Start £2/7/ &5 L[ff7] EfE
siASt) 22 Exposure Start E2| 420 B3 = UESLICH ZH2t0| M CHA| {22 Exposure
Start 2|74 M=o 828 4 A =Y FHate AHEOZ Exposure Start £2/7 5 [f7] YEfz
L SO0t LTt
Ztoetot f M=ol Xojof Qs HSst= dR0es 2F E2[A M=ol F7|of o8 Ct3ut 20| frame
rate 7} A7 EL[CH

1
External signal period in seconds

= Frame Rate

o€ =50{,50ms(0.05=x) F7|9| & EZ|H (M =E FIHZIE 2=5lH frame rate = 20 fps & L|LC}.
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8.34.1 Exposure Mode
QEHAM MME EF|H AS(CoaXPress EE= External)E 4l 2lE EE|AHZE ARSI 420+ Timed

A Trigger Width & 7HX| RYo & REE AF8E & UFLICH

Timed & B E
Timed ZEE MEHSIH ZF A4 2/59| tE A[ZH0| Exposure Time Ii2t0|E{0f Q|5 AFEL|CE &5
Of| X|(rising edge) E2|HE MA™EHSIH Q5 E2|H M} ALS I =& A|ZH0] AJREE| D, SHZ 0 X|(falling
edge) E2|Hz 2F5IH 2F E2|A M7t st Wl == A[ZHO] A|ZfELICE Figure 8.3 2 &5

O X|(rising edge) EZ|HEZE H™HSH Timed =& R EE LIEHL|CT

|rn J=

External Trigger Signal Period

[ 4

" Exposure " Exposure
(duration determined by the

Exposure Time parameter)

Figure 8.3 Timed Exposure Mode

Ol &0| 7Y FY Uf A|{Z2 exposure start EZ|HE SZoIH siY E2|H M= FAIELCL

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 =& R E

Trigger Width =& R EE MEHSIH 2t HA SIE9| & JA7tS |-‘?'- E | 7 AMZ(CoaXPress EE=
Externa)2 XE HO{gd = UAFLICL & OfX|(ising edge) EB|HZ S5 Q8 E2|A M7t &5
5

M =52 ARG, =& FH2 M7t ot WaHK| AL E Lo 54 o X|(falling edge) E2|HE

HE5HH Q8 E2|A M=t stde I & S

Figure 8.5 = A% 0| X|(rising edge) EE2|HZE MMl
__I.I.

Trigger Width == IMOICt CHE =

50, g U2 BV 45 WK ASE L
Trigger Width =& 2 EE LiEtHL|CE
e H8% 0 R8BI

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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84 LE M A

O] 20|M= Exposure Time Lt2t0|EE &30 =& AlZtE O{EA =Eot=X dHLICL

7tHELS ChEa 22 EAo 2 2E5g W{o= Exposure Time LiZt0[HE 50 =& AlZtS X|EsH0F

st ct.

* Trigger Mode & Off 2 M

* Trigger Mode = On, Trigger Source = Software 2 M (0] A2 Exposure Mode = Timed 2
A7EB0F LITt)

* Trigger Mode = On, Trigger Source = CXPin EE+&= Lineln0, Exposure Mode = Timed 2 AH

Exposure Time Hi2t0|E= 3| & 7t XA ECH HA 47ESHH ¢ EL|CL Exposure Time ItZt0|E =
OFO[AZMALE(us) CTHRIZE =& AZHS AEELICEH FtH2te| 518 7tsdt 4 8 AOf =& AlZH2

Chgat 5Lt

Camera Model ‘ Number of Channels XA E A|ZH ‘ X == AH_P*
1 Channel 1 us 60,000,000 ps

VN-200MX 2 Channels 1 us 60,000,000 ps
4 Channels 1 us 60,000,000 ps

t: Exposure Mode £ Trigger Width 2 AX3t 42 L= A2t E2|A Alsol Zof Qs Z™E|D

Z|t Mot2 gl LIt

Table 8.1 #|A Gl %x|Cf L= A|ZF AN Zt
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8.5 Exposure2}l Readout Overlap

T ZtX| CHE orgo| metE Lot A BR 1g2 O|0|X| Mol HdZ
43S

=
S 2=otHE WMOM HA S readoutot= & BAY IS Tl C

o o
o|g{st gAb =& 1P BASHA VN-200MX ZHH2t= 7| EMo2 = 1E 1} readout 1FH 9|
=X (overlap)2 & 5}= ‘overlapped’ == R EZ ZEZotL|CT

Trigger Mode IZIO/EE On 22 H7SIH 7tH2t= O™ FAo| CHet MA G|O|HE readout 5t= &©¢F
MEE A Ciet ==& A|ZFgtL| L. Figure 8.6 O M= Trigger Source I}2}0/E{E Lineln0 O,

Exposure Mode IZ2}0|E = Trigger Width 2 AMsH AL E LtEFHAL|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

ZtH2tel =&t readout 1Y Ol overlap ({F = HH = A0 A QCH, FtOEte| 2ts BHE O et
[e:]
o

A |
| et == AR X|HEH og o o

overlap OJE7} AME L|C} “Frame Period’E SfLIS| A0 b
= AME XEMKQ #tez Folg ER ChEn 25Ut
e  Overlapped: Frame Period < Exposure Time + Readout Time
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Guidelines for Overlapped Exposure
ZtH 2ol =1t readout IFH 2 overlap SIEE ZESI2 2 CI2 £ 71X Arg
4ol 0| Tl SY W M2 Yo == 5

. o|™ =1
9| readout 2 RtESH7| K| HX| FAl LFO0| 2t E|H oF FLICL

o]
L O
. OlX‘I %4

—

ZtH2tel ==t readout UHHO| overlap T|11 218 EZ|AH MSE AIESI0 FAas 2ESIEZE FIOEIE

o)=!
oH
>
mjo
>
o
Of
2
=
02
0x
=2
2
ro W
o
oo
N
or
rot
|.|—
ITh
>
it

Zt= 3t [, Exposure Time Lt2t0|E A 0b EfO|

AEE HAsfor BTt
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8.6 Electronic Shutter &=

VN-200MX 7tH|2H= FXF ME{(electronic shutter)E &St FAF MME AMRSIL|CE MAMO| AFRE|E FXA
ME|= 229 U 23 £ J1X| 27 D, VN-200MX FtHats 22 MES BAs MME

A& &L

8.6.1

Exposure start E2|HE

Global Shutter
224 ME7} A

=58 AR 0 £ THe MHS L3

ZEE Fioeto] Sa%tH Figure 8.7 1F 20| MMl BE 2QI0H| A
A|ZH0| ELFAHL} Trigger Width =& REE AI2S=

BR0= exposure start EB|AH 27t =& AlZtE FRY WX WMol Z& 2HI0M AL ELICH
EE2 MO B E2RI0M Z2E|LD, ZA| T O0|H readout 2HES A|ZfRLIC O] readout Y2
Btol Chel® FME|D RE T GO|EE readout T W7FX| A& EL|CH
224 MEQ J1E 2 SH2 Zzio gig HSE I, MMo RE IO Al =ES AlFD
SA0|l =2 SEoth= HYLLH O F S8l 250 4o M SN S #H7|7F o= Lot
Agg w53, o2 Q) £X0ls 2O YN ASY O YMT £ Y= EHE 2T £
A& LIt
FtHets Yl =F AIZHO] A[XSHH &5t E A|ZH0] ELIE Z=E5t= Exposure Active £
AMBZ HBBLCH
External |-|
Trigger Signal : : :
Line 1 £ E
Line 2 : W :
Line 3 : : B
Line 4 : [ |
Line 5 : u
[ ] H H u H
n : . :
n : = :
. : n :
LI : ] :
Line N-2 I
Line N-1 : E W
Line N : £ ]
e -t -
Exposure Time Readout Time
= Line Exposure
I =Lline Readout
Figure 8.7 Global Shutter
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8.7 |2 7}=3t X Frame Rate

B
rot

I
o

Zdetqo 2 FiH|2to|A 3 7tstt
FtHEto M 2l Set S

= 1 =

Z[CH frame rate &= C21 22 o8 Q40 2fsh |
t

AFHZ TES= Al HE A2 Fio2to) &

St
—_
O
2 AEX /t =

on
rmoo
flm}
12
JH
=2

ol ZFELICt.
« O|OX] MAMO|A CIOIHE readout ot CHZ ZHO2te] =2 HIH2 HESt= AlZh O] AlZt2 FY2
Height 27 2t0fl s 278 ELICH Fd2 =07t 22 MMM readout St A[ZHO| & HA

ZEL|CH F&ol &0 482 Image Format Control B30 A Height A7 zto| 2lsl Z7EE L|Ct.
o FHO| CHSE =E AIZE O 71 =F AZE2 AFESHH XE 25T £ U= F =7t EO{SLICH
8.7.1 5|2 7}53F X|C| Frame Rate Z7}8}7|
ZtHizte| Hxf M™YOM & 7tsTt X[CH framerate EC} O WE £ 2 Fo4S Hop{H Z|C frame
rate O Fek2 O|X|= OO RAE olLt O|4 ZHS L £7t S EX| SolgtL|ct
o FtH2toAN FHE MESt= AlZE2 framerate & Koot 5238 QA QLICHL ROl 7|5 23504

ull

UM R AIZHS =Y 24 QSLICHO|Z QIS [T frame rate &= Z7}EIL|CH).

L
=
ICt. ROI & Z0|A =M 7tH2t= O M2 HOoIHE &7 M=o

= X2 ROIZ AFEL
Alzto| Zastu|ct

- HAEO bE AZIOZ A0f A FAS HSIEE IS ML LI A7 frame
rate £ MSHSIA| RELICH ST, 71 == A|ZIO|Lt 2 37|9] ROIE ALR3HE HLOE w3
AlZHo| Z|Cf frame rate 2 H3HE 4 ULITCH 71 F AJZHO|L} X2 A7|0] ROIE AIRBIE A9
E AlZe B MESID A frame rate 7t SIHSHER] HOISILICE 0] AL Be =Z Alzto=
Ols) wre TS ABYILL AX Z2|JHE HOIM O B WS WOISY & YTE MHoF o £
A Lct

02 2 =& AMZUE ALESHH 518 7tstt 2O framerate & 5| MoHStA FLICt
g S0, =& AlS 1 =2 28518 Y o ¥& =S5ot= O 22 125 225
ME0 Zro2t= Zch 1220 o &2l ST =S5 + ASLIC
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9 Camera Features

9.1

Image Region of Interest

Image ROI(Region of Interest) 7|52 S8l AF2A= A0 M 99 = =W =F 8= HO|HE Zest
T4 P2 NFT & YELICH ASRE HH Fo|M YR FoRte WRR ¥ 0 1 Y42 ROIE
NEHo 2N, TN S92 25T et sUst 222 IS HrOt WE S22 S 5+ USLICH O|,
Height & 2tH M™HSIH 518 7=t %O frame rate 7} S75HX| 2L Width M™H 2 frame rate O S&2
O/X|X| R&LICH ROl otz J2lofMet 20| MM S(array)e| 2% &t 22 JFE(0,022 XSG
A E Lok
WidthMax
%
Offset X Width
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The camera will only readout and transmit

the pixel data in this area

Figure 9.1 Image Region of Interest
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ROI 2781} 22 El XML metd|H= Chgar 250 o

XML Parameters Value ‘ Description

SensorWidth? - MAMO| S8 =
SensorHeight? - MMl £5 =0|
WidthMax - ST AHOA B Jhse A
HeightMax - ST MMM B JhsT AL £0|

ImageFormatControl
Width® - Ftoatel Hxf 48 =
Height” - Ztoetel ol 4% =0l
OffsetX ¢ - Image ROI @} | 1}t9| =T Offset
OffsetY ¢ - Image ROI @} | 1}9| £=%] Offset

O Eo| ZE miatd|E & pixel TH

a: AR8AE HEY 5= fle U

b:ROI 9| A7|E H7E5t= AHEAL Ol
c:ROI 9| AF RIX[E 2HEot= ALEXA

Table 9.1 XML parameters related to ROI

—

A2 Xt= Image Format Control HZ3 9| Width 2 Height It2i0|EHE Mms}oq ROI A7|E& HZEY =%

A&L|CEH 2|1 Offset X @F Offset Y 7y AM™SI0 ROI S| A {XE AT 4= QUSLICH
o|f, Width + Offset X g2 Width Max {fELC} Zt0tOF &F10 Height + Offset Y Zf2 Height Max 4r=CLC}
Ztotop ghL|Ct. Ztm2tel width oF Height = 7|2& 2 X222 HFEE|Q JA2LDE AREXtE ROI

3712 WX M™L S Offset 22 MAsHof shL|Ct.
«  VN-200MX O] ZS Width H2}0|E= 16 ©| Hi&2 A0 &1, Height Ti2}0|E= 4 9| Hit =2
AEsor gL Ct.

VN-200MX F}HZH0IA] A& 7453 A|A ROIWidth 3! Height = Che1b 2+ LCh.

Camera Model Minimum Width Settings Minimum Height Settings

VN-200MX 384 4

Table 9.2 Minimum ROI Width and Height Settings
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VN-200MX B EO0|A Vertical ROI O] H3}o| 2 #|0f = &£-+= ofal EF Z&LCt

ROI Size (H x V) | 1 Channel 7 2 Channels 7 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 VN-200MX ROl 37|0] M2 *|0f =Y &

VN-200MX 0| A Sequence Mode £ Mono4Frame(Bayer4Frame) LE= Mono9Frame @ 2 Mot 42
Vertical ROI O] #310f M2 #|Cf Z|Q £ == ofgf EQF 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 11.5fps 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 2.5 fps 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 ps

Table 9.4 Sequence Mode % Vertical ROI A7|0f & %[ =YY £
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9.2 Binning

Binning 2 Q1% WMO| ZHS CiefA stio] B LYORN W 2 SINTID, s

H2A7lE 20t #ELILE Binning 7|5 23 XML Li2i0|E= Lt 25U Ch

XML Parameters Value Description
o _ Sum Binning Vertical Mode 0f| [t2tA &2
BinningHorizontalMode
Average H4
BinningHorizontal X1, X2, X4 | Binning Vertical Of [}2tM Afzo=2 HA
Binning Vertical A& ZtotE QI st
Sum Tl gte TN Lol Ty goz
ImageFormatControl
Li 2 gL c,
BinningVerticalMode
Binning Vertical A7 Zt2t3 I st
Average Dol ZtS O3 O+, H3t T &2
LM StLtel Hd gfoz L2 YLt
BinningVertical X1, X2, X4 | =% gisto 2 g oAl 4~
Table 9.5 XML Parameters related to Binning
Ol& 0,2 x 2binning 2 B™g 4L FIHEIe SHMET} 1/4 2 E0{=H = L|C} Binning Mode £

S
Sum OS2 MHSH ML Jt2 9 MZ 37|t 12 2 ZAL|X|Q, 87|74 4 HY S 7}EHLICH Binning
Mode & Average 2 M3} AL JIE B MZE A7|7F 12 2 =ALX|0F 7|2 A 87| XFO| 7}

Q& L|CH XML If2l0|E = x| =3 J7tsst A0 sjAE ZF2 LIEIL = Width Max 2 Height Max =
binning A™0f M2} AF 522 YHO|EE L|CE EESH Width, Height, Offset X 5! Offset Y IjtOf2|EH =
binning AH™0| a2} Xtz 2 |O|E|11, Width Sl Height I}2t0/HE E38) Sx| 7IH2te| SHAM S
gt 4 gLt

—= T

I'E
02
> yO

Jtot
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VN-200MX Z}H2FO|A binning 7| s& XM &3l2{H, Binning Vertical Mode 5! Binning Vertical L}iz2}0/EE
A™S||oF BL|Ct. O] Zrof h2kA| Binning Horizontal Mode 3! Binning Horizontal L}i2}0/E= XSO 2

YHOo|EE YL 28 7ts¢ binning LfEt0|E = of2f 11t 25 LIt

|
-

2 X 2 Binning

4 X 4 Binning

Figure 9.2 2 X 2 5! 4 X 4 Binning

Z2{ 7tH2t= Binning 7|s= X &S| e
CAUTION
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9.3 CXP Link Configuration

VN-200MX Z}0|2}= CoaXPress QIE{L|O|AE AFRSIY ZIH IR AFEAF AEEHO AX|=l CXP Frame
Grabber & 2 ZAd|0f BHL|Ct. CoaXPress QIE{ Lj|o|A AFE5H0 71|22} CXP

= EtE3| coax A O|E2

Frame Grabber & A%, #0|2% X|C§ 6.25 Gbhp HOIHE &3 4= Q&L CH VN-200MX
A
X

|-nJ|'ﬂJ

7to2t= StLte| Master A0 =[Cf 3742l =3 dIE 7Y = UASLICL CoaXPress EEO
M2t Abs 23 & X|(Plug and Play) HAH LSS F7| 20| ZtH2Fo A CXP Frame Grabber 29|

AZsS ot gRg = ASsHCH

S
2
]|
=

OI'

& CH1 coax .'. '-‘ Master Connection ) CH1
CH2 coax ! :-L
Comera [ SR A C o
o _<_:|_'|_3 _______ coax :, o _::. ___________________ < )Frame Grabber
A CH4 coax '- ,: Extension Connection
" Link

Figure 9.3 CXP Link Configuration

7tH|2t2} CXP Frame Grabber AtO|Q| Link 4 23 XML L}2t0|E = Transport Layer Control 52| 9]

CoaXPress HZ0| Q1 Ct2at Z+&L|Ct.

XML Parameters ‘ Value Description

\J
-

CXP6_X1 | A mtzto|H CXP6_ X1 2 MM

o
>

CxpLinkConfigurationPreferredSwitch | CXP6_X2 | A I}2}0|E CXP6 X2 2 MH

o
>

N EY
mo [mjo |mjo

CXP6_X4 | A m2}o| g CXP6_X4 2 MY

o
>

FiH2t EAM Al ZtH2ERF Host(Frame
CxpLinkConfigurationPreferred” Read Only | Grabber)2to| 213 FMO0| AtEE bit
rate & G JFE EA

CoaXPress

7} 2te} Host AtO|Q| bit rate 3 AHZA

CXP6_X1 = i o
N8 dHEezE A%
CXPLinkConfiguration CXP6_X2 i+ BH= =<
ex) CXP6_X4: CXP6 £ (6.25 Gbps)E
CXP6_X4

AHgstes 4712 HZ T4

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

FtHEte WeHez B HO|HE 12bit The[2 XN2|ghL|Ct. Pixel Format Lt2t0|EE AtE5}0]
FtH 2 A &0t o HIOIE 2l pixel format(8 bit, 10 bit L= 12 bit)yS 273 =+ UAFLICH ZHH2H0) A
8bit E£= 10bit & ArEStES 275IH, A= HOIHOAM 22t ot9| 4bit == 2bit = H Y LIC}

MSB LSB

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

) = =
ey = = =
g = =
g = =
g = = =
L]
L]
L]
L]
L]
L]
e

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

g = = =
g = = =
g = = =
g = = =
g = = =
L]
L]
L]
L]
-

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

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

Figure 9.4 Pixel Format

Pixel Format 23 XML I}2}0|H = Ch21f 2450 o)

XML Parameters Description

ImageFormatControl ‘ PixelFormat ‘ K& 7ts3t pixel format AN

Table 9.7 XML Parameter related to Pixel Format

el U B M7t X| 5= Pixel Format 2 Cr2aF 245 L C}

Mono Sensor Color Sensor

o Mono 8 . Mono 8
o Mono 10 o Mono 10
o Mono 12 o Mono 12

e BayerBG8
e BayerBG 10
e BayerBG 12

Table 9.8 Pixel Format Values
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Data ROI (Z2{ 7}H|2}

9.5

HO[HE

| Al
==

H|0|E{ ROI(Region of Interest) 2|

o
o =

Balance White Auto 7|
ZEZLCH HO|H ROI #E2 ¢

=
[

Zf FtHetolM KNSt
AHESHY meEt0lE gts

Ctgaf 25 LIt

=
[

XML m}2tolE

<
ot

Description

Value

XML Parameters

=r
Tl
)
x
8
[
a
ol
0o
=<
S
Om_u_mm_u_“m
.w.ﬂx._x._
< < | >
ICA- I A
£ o7|oT| ol
= = | RO RO
¥ TIK|IK
c - o J—
S mr| KO| KL o
S | <|<|Hr| M
O|0| 0|0
. |||l x
S
>
<
(O]
(8]
C
©
[4]
[a]
9
2
W | |
S |x8|z|.|=
[&] =
o |[3l1Bl=Elo
[<5) E | e | < [}
© |Q|Q|2|ZI
O | O]l o] O] O
¥ |glae|lc|x
o
=
[@]
@)
(@]
x
8
[
a

Table 9.9 XML Parameters related to Data ROI

I §|0|E{ ROI 2} 0|O]X] ROI 9

Aot

0|O0]X|(Image) ROI & G|O|E{ ROI

Jga 20| 2E gL

WidthMax

ROI Width

ROI Offset X

SOorEEa
gooooDoaojo
BOOooooofo
mOOODOOjo
B000DOaojo
#00oooojo
s=000D0O0jo
poooooolo
dDooooofo

o ajo

Image ROI

Oooooo0OoDOoOoDooOoOd
OooooDoooDoooDoon0y
OooopoOoODoOOoDOODO
OoooDoDOoOoDOoOOoODOO0ODO
oooopoooDoooooonon
OooopoOoODoOOoDOODO
oooopooooooooncy
oooooDoopDoDoooono
ODoooDo0OoOD0OOoDOoODQg
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E0OO0
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sf0o0
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Effective Data ROI

o % 0ojJE ROI

Figure 9.5
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9.6 White Balance (Z2{ ZHH|2})

Zel i 2o M= ZHHEo M HEe F4of He HHAE =HY 4 A= white balance 7|52 A&
2= QUELICE VN-200MX ZHH|2HO| A AF2El white balance 7|52 Red 3 Blue o Z & (intensity)&
lgxoz ZHE 4 ULL|Ch Balance Ratio L2}0|EIS AFRSI0] ZF MMl 2HE 2 MFE 4

| & L|C}. Balance Ratio 2/ 1.0 25 4.0 7}X| 4™ 7}=%L|C}. Balance Ratio I}IZf0|HE 1022
AR oiF Mol 2= &= white balance HFHLIZE2 25 E Fas X BTt Balance Ratio
[2I0IE|S Lo WD 2 o2 HHSD S| 4o =L Balance Ratio 30| HIZshA S7tetLICH
0| £ =0f, Balance Ratio I}2t0|E{S 1.5 2 2F5H, i Mo == 50% S7tetLCt.

White Balance 2t& XML It2}0|E{= Cr2at Z&L|Ct

Y|

nx 9
ox mpy

rot

=
at

XML Parameters Value Description
_ Red Red ZlAlof| Balance Ratio 7} X&
BalanceRatioSelector —
AnalogControl Blue Blue T/MlQ| Balance Ratio 4 M &
BalanceRatio x1.0~ x4.0 | MEHSH MAIO| HE2 Green2 7|FC 2 MXN

Table 9.10 XML Parameters related to White Balance

9.6.1 Balance White Auto

Zg| 70 20A= Balance White Auto 7|58 A% %= QUSL|LCt GreyWorld 02| S0f m2f Ay

FHH| 2O A =S A9 White Balance & = *E.H_Ilif Balance White Auto 7|52 $d3%}”7| 70| Data
oH

ROI G492 AMHel|of ¢L|Ct. DataROIE M | Balance White Auto 7| 52 Image ROI L}Q|
oM 0| E AF23I0 White Balance £ _7.53*5,:, L|C}. Balance White Auto I}2}0|E{E Once 2 MM sIH
Green 8 7|22 Red % Blue 2| Balanc MOHMEQl 4fo 2 ZXASI0 White Balance & S+ L|C}.

Balance White Auto Z+& XML O}2}0|H = C21} 25 L

D
P
=4
O
N

XML Parameters Value 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

ot DOt 20| Gain LiZI0|EE S7totH FHH 2t

MMM ==5t= ¢ELCH =2 Grey 442

Black Level T}2t0EE ALESHY FHH2to| M E&3t= i
UEL|Ct Gain 5! Black Level &7 & XML mf2t0|H= CHSF Z2&LICH

=

Grey Values
4095 1023 255 =
(12bit) (10bit) (8bit)

Gain 5! Black Level

FtHEtolM =

orct

g Suo 7[2717F St UL O|2 Iy
g = ASLC
6dB 0dB

Sensor Output Grey Level (%)

Figure 9.6 Gain &A%

T Zho) A UOHE offset 2 FHY 4

= HA —

XML Parameters Value Description
AnalogGain x1, x2, x4 Ot 21 gain ¢f AH
DigitalGain x1.0 ~ x30.0 C|X|& gain ¢f &A™
AnalogControl —
BlackLevelSelector | DigitalAll DE OX g x40 black level M &
BlackLevel 0~ 256 Black level £} A

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

CMOS MAoll= 20| HANOR HSsIX| 2ot Defect Pixel O] X2 4 AUBLICE Ol =2 Yyl
EUg Folx2|oE BYO| RS 2 FH0i2to| ALSE CMOS 4A{o| Defect Pixel it Z0}

CHA O A Ztoi2tofl Y= E LICH AR X7 Defect Pixel SEE F7I5t{= 42, MEZ2 Defect Pixel 2| Zt&
o2 Ztoetof YLsHor ThL|ch XiAITH B2 Appendix A £ EESIHMUA|L.

9.8.1 H7 ditd
Defect Pixel o] 27 gt2 Z2 2t@ &0 Q- 8 HA 2 7|8te = ALtE L CH
L3 | L2 | L1 R1 | R2 | R3
Current Pixel

Figure 9.7 HEX % Defect Pixel 2 %]

Q| dglar 20| 42 E™YoF & Defect Pixel @1 Current Pixel O] Q& [f, O] TlMio] B Y Zto =&

0| Defect Pixel 21X| OtIX|0f 2} of2f b Z0| o & L|Ct.

o1 Defect Pixel(s) Current Pixel | H¥ 7k
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 E%d Zt A4

Defective Pixel Correction 7|52 H&3}2{H MK Defective Pixel Map 2 7}H| 2}0f
CIR 2 E8}0F BtL|LCt. Defective Pixel Map CHR2ZE BHH2 Appendix A S KRS A Q.
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9.9 Flat Field Correction

Flat Field Correction & X1} Z+2 Q|82 stA0| o8 FAto| HHZO| IEX| A2 [ 0|2 E™SI0
MHHoz HiZE 40| 2dEs oS ¥ & St= 7|sYLCh FlatField 278 7|52 ISt Of2fQ

A1F 20| LIEE & ASL|CH

IC = IR / IF

Where,

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

IF: Level value of Flat Field data.

AX AR ZANM CHS EXHO| m2hAM Flat Field H|O|E IF & MM3SH = Flat Field Correction 7|52

A LT
1. Flat Field Data Generate It2}0|EH& A& SHL|Ct.
Flat Field Data Generate L}Z2}0|EE AldSH & o 29| JAME 2 ESIH =A= Flat Field HO|HE

M3t

2. VN-200MX Z}H|2}0|M= MMSE Flat Field G|O|EHE X Z&38H7| 0| Flat Field Data Selector
OZHOHE AFESHY MEE /XE MEle &= UASL|Ch

3. Flat Field Data Save L}Z}0/EHE Alslsto] M3t Flat Field HO|EHE H|F2d 220 MEELCE
=AL| Flat Field HO|H= 20| AR E M, Figure 9.9 2 Zt0| Bilinear Interpolation S 2 2=l =
Mg gL,

e FlatField HO|HE MM3}7| M0 Defective Pixel Correction 7|58 HA MESI=
20| E&LC

* Flat Field Data Generate I{2{0[E{E Al5t7| FO| Ch3at 20| FHH2tE 27 5HOF

ShL|C}.

o OffsetX, Y: 0
CAUTION s Width, Height: =loHat

@ Binning: x1

o OF Mol HME ZEY 5= JUEZE Acquisition Start HHE AMAMSH = FIHEHE free-

, E2|A M= E FHH2tof SgooF gfL|Ct.
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r Flat Field Calibraton- ---------- - - - - - - - - - - - - - - - - - - - — - "
| |
| |
| |
I Scale Down = Memory I
[ [
| |
| |
L e e e e e e e e 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- - - - - - - - - - - - - — - - - -
| |
| |
| |
I Memory = Bilinear Interpolated Magnification I
| <IF> |
| |
| Y |
[ [
| oo |
I <IR> IF <IC>
| |
| |
b e e e e e o e e e e e e e e e e e e mm mm mm mm mm e mm e o Em Em Em Em Em Em Em Em e e e e o = -

Figure 9.8 Flat Field C|O|E{e| M/Ma}l &

. Magnified Image

copied .
P copied copied copied ',o' Boundary

copied
block of pixels \

T

S RREEEE T >l

block of pixels '
O———1—» ° scaled down data

Magnified Image
Boundary

Figure 9.9 Bilinear Interpolated Magnification
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Flat Field Correction 2t& XML It2}0| B = Cr2af Z&L L

XML Parameters

FlatFieldCorrection

FlatFieldDataSelector 0~4

Value { Description

Flat Field G|O|E & X% L= 232
IS 2Lt

e 0: Factory default &<

-+ 1-4 ASX HY g

FlatFieldDataGenerate - Flat Field G|O|E M

FlatFieldDataSave

AMMSE Flat Field H|O|EHE H|g|&d
H22|of Mgt

e FlatFieldDataGenerate 2 M5}t

- HolHE 2igd o2z MEE 7
M=o ZtH2tel MAS ZUCt A =
SiE CIOHE Aot H|2&d
o 22|10 XMEsHoF ehLCt.

FlatFieldDatalLoad

HIZ2E H22[0] MZEOf A= Flat
- Field GO|HE 228 HZZ=

=o|FL/t

Table 9.14 XML Parameters related to Flat Field Correction
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9.9.1 Flat Field Data Selector
OFOIlA ATB HFQF ZHO| X TABIEl Flat Field HIO|E{= Fto2te] 3|2t m@2[of MEE 0] 91, O
HolHe Zioate] @S ZUCH AW &4t 7iozte] S ZUCh A Folz dxf ZMatz7ut
MASE Flat Field HO|E{E AF23t{ M F}0|2to| H|S|A o2 2|0 KEHSHOF SHL|CE VN-200MX F}0| 2H=
tEl Flat Field HOJEHE M&Y &= UAes Wl 7Hof H|2/HM o=z St K&t Flat Field HO|HE
e HEg 99E XZ2THL|LCL Flat Field Data Selector Lf2}0/EE

A
Aote F9E2 MY = UELICH VN-200MX FH02t= &35t CHA0IM 2F B0 7|2 Flat Field
Xt

o

Mo niet o
i
i 1 rm
30

>
oo ™ ox o
m ot mp
~
1o
o
ok Aot
n

4l
o

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

Flat Field Data 0

Flat Field Data 1
Flat Field Data ---

Flat Field Data N

Flat Field Data Load

Active Flat Field Data

Flat Field Data Save |

Flat Field Data Load

Figure 9.10 Flat Field Data Selector

Flat Field H|O|E| X %&t5}7|

HXf gd3tE FlatField HO|EE 72t Flash H22|o] X|HE FF0| HYoteH, s BAE

OEMAL.

1. Flat Field Data Selector I}Z}0|EHE AI23I0 ax| 2HA31=E Flat Field HO|HE M&EE A
K| ggL .

2. Flat Field Data Save I}2}0|E{ 2 Al3#5l0] SHAISIEl Flat Field HO|H 2 x| &3t Qoio| & AHSHL|C}.

19
mjo

Flat Field H|O|E{ E2{27]|

Flat Field HO[E1S Fhojatol b3|w A Bl@2|o] MESH A9 7tH2te] 24 Flat Field Hlo|E Yooz

=22 = USHCL

1. Flat Field Data Selector TI}2t0|EZ AF2310] 7}02to] 2HA Flat Field H|O|E ¥Hoz 222 Flat
Field GlOJE{7} M&E ®olg x|HLct

2. Flat Field Data Load I}2}0|E{S AlgHst0] ME4SH Flat Field GjO|E{S A Flat Field G|O|E Qo=

=o|SL
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9.10

X
<

o

Pixel Shifting

VN-200MX 7}0|2}0f= 2D-Stage S
Holg = Ues 71s50| ZEE[0f

0|83ty Ao MM (K|
& L|Ct. Pixel Shifting 2 2 2l

py=3

o2 ¢ WME 0|53t

=
s o s
HS 430 NS X3

A y= Loz w2 FUSH
o o o|F2 oraf JEoAet 20

=y ES
o o — = — o
QUCH= AL Ct of2f 22 0A 4 Shout Result Image 2t 1 Shot Result Image € H|WdtH SA =7t S7tst
A =olgd = AFUCH Y =2 ALBAH ARFHOM 2ZEQI0 ME|E AN +HEL D Y
TS fI ME 2ZEQO0f oheh X3 & AtMe &2 MZAL = EOIXO| 22|5HdAlL.
|m:g::|9£f:;°r : ----- Pixel Shifting by 1/2 Pixel = = = -‘| Acquired Images
1 1
Object bei : :
il T
| "l
: :
' :
1 1
1 1
: : B B 4 Shot Result Image
1 1
! : o Bl
: ' Bl c I8 .
! : H - Bl
1 1
: : e e c]
: :
1 1
1 1
1 1
1 1
: E 1 Shot Result Image
1
: :
. :
Figure 9.11 Pixel Shifting &2 dAtnl 7|2 Ao H|
c Ol HE2 2L, 34 % =0 At AHE RSl Fo|7 HastLct.
28 2% -5°C ~40°C #Hel oM ALESHUAIR.
CAUTION '« pixel Shifting 7|52 Trigger Mode L}2}0/EE On o2 MASH Z20|0t XS stL|Ct.
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9.10.1 oAt =7} 9 True Color g4t

Pixel Shifting 2| & = iLt= MAM7F DHE 702t H{ DS M, =3 FAo| SHAEZE 4Hf 0|4
7t = ACh= FYLCh otz D22 LEXQl &3 Fbt 9x Pixel Shiing & M 8% &3 FdS
HOEL|ICH. VN-200MX Zt02te| AL Pixel Shifting & X-&31X| Qo™ 7,920 X 6,004 (47.5 Megapixel)
SIME(RIFZE IS 255, Pixel Shifting & ME236FH 23,760 X 18,012 (427.9 Megapixel)

=)

OE
WY E(REE)E Y4S BSY & UsUCE

¢ > .
1 Shot'Mono'at 300% 9 Shot Mono'at 100%
Figure 9.12 Standard (left) vs. 9 Shot Pixel Shifting (right)
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Pixel Shifting ©| & Ct2 AHA

Bayer interpolation

~
x|
A2 ol A wH o

VN-200MX-30
2 True Color YA HSE 4 YT HYLICH oY TOIAet Z0)
S HEY YYO| P M W U HYE Hol7t LMSHK|S Pixel Shifting S X&'
& True Color Y4E P2 4+ YT Y= T3 SIAZ 4 ABLITH

)

Original Image (Bayer

4 Shot Shifting Imagé

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 /4

VN-200MX Q| M A7 7ts%t Sequence Mode = CHE1f Z&L|Ct
1. Mono 4 Frame (7}2 M2 SjAZ 2H] =7}
2. Mono 9 Frame (7I2 M Z S{AZ 38 =7}
3. Mono 2 Frame H (7t2 SiA L 2H| =7}
* 4.Mono2FrameV (M2 s{AT 28] =7}
5
6

. Bayer 4 Frame (HA| Z3 SiME, SIME ST S=2)

. Bayer 16 Frame (HN| Z2{| S, 72 ME S|A= 2H] &7}

9.10.2.2 Sequence Model| Z =%t

Sequence ZE &= 0|=% Stage {X|S 0|0] Ho|st AE|O|A Trigger A0S O|&3810] Sequence &
Az = USLICL Sequence 2| &7| Stage ?|X|= (0,0)0|0 CtZ Stage 2| 0|5 2|/X|= Sequence
DO M2l CtEEH 1Cycle S20| &AZE|H X529 E (0, 0) Stage QX2 2 EL|LCH Sequence ZE=
Software Trigger, 2|& Trigger E£= CoaXPress Trigger 2120 QsfA 2t S7|3}c|0 £ 7| UfE0]| Free-
Run 2EQ AL Sequence RE= H|2H4SIEIL|CL Sequence EEH Position 142 HEEl Appendix
CE HEJMIAIR.

XA Trigger 7| A™Ee L AloZ HAEIL|CE

Frame Transfer Time EC} =& A|Zt1d} Stage O] A|Zto| 0| F= M)
(Frame Transfer Time > Exposure Time + Stage Setup Time)

@ Minimum Trigger Period = Frame Transfer Time

e Frame Transfer Time 2C} L= A|Zt1} Stage O|Z A|Zte| §H0| 2 [j
(Frame Transfer Time < Exposure Time + Stage Setup Time)

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

Stage Setup wes =
Time -
2.5ms

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

Figure 9.14 Sequence Mode Timing Diagram

Sequence Mode 3 XML Ij2}0|E{&= ChSaf 25U Ct

XML Parameters Value Description

Off Sequence 7|5 S{A|

Mono4Frame 4 shot Mono

Mono9Frame 9 shot Mono

StageControl | StageMode | Mono2FrameH | =3 HISFO 2 2 shot Mono
Mono2FrameV | =%l Bt5EO 2 2 shot Mono

Bayer4dFrame | 4 shot Color (Color Camera Only)

Bayerl6Frame | 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 2 EO|AM Multi Shot 7|52 2d3I5IH Trigger 218 0|F F2+&= Sequence SZH2 7|2t
Lj 5 Trigger O 2lsf XtEs22 ¥ ELICE. LHS Trigger = Trigger Delay 72+ 5! Stage Setup A|ZHS
DSty x[Mo| Eto|YS ALtSto] 2 ELICE OFX|9 Aol readout S 2 U7X 2If ZE=Z
A= Trigger M= EA|E L L}

a

Multi Shot Enable: 1 trigger N snap W2

A
19 Trigger 48 S 2 HAH sequence’} AHHOE 33,

A

Multi Shot Disable: 1 trigger 1 snap w2

QHE Triggerel P mEel FVHEM wie olMAE HSsew wAe] EfA Peol
2

External Exposure Start
Trigger Signal

Copy Duration

Internal Trigger lllll?lllllll;‘llllllllll[ !lllllllllll

Exposure +Shifting = .
| e | R | R | R |

Figure 9.15 Sequence 4 shot B EO0|A Multi Shot Enable & IO} Timing Diagram

. Stage Reset

External Exposure Start
Trigger Signal
- Stage Reset

: : c V Vo
e |
Exposure +Shifting ==

Figure 9.16 Sequence 4 shot B EO0|A| Multi Shot Disable ¥ O Timing Diagram
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Multi Shot 2t&d XML I}2}0|E{= Cte2uf 25 L.

XML Parameters Description

Off Multi Shot 7|5 3iX|

On Multi Shot 7|5 AH™

StageControl | MultishotEnable

Table 9.16 XML Parameters related to Multi Shot
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9.10.2.4 Stage Reset

Stage Reset S HHASIT Stage Z7|otE S YLIC) Stage 27|35t X2 X Stage S HE{O]

= 5
et ChEat 22 F 7H 71se gt

* Sequence Mode Zx7|3}
s Sequence ZEF =O| FIOZ}0| M Stage Reset &
SX|A7|1 Sequence MEHE X7|3}5H0] Trigger 23 LCH7| MEHE ZF4gLICH
*  Stage Position Sensor Calibration

° Stage o| | 5 M= 20| orF RUHSH| HZ0f FtHEr 222 Bistof mat Mo

FHO| WYY & YELICL 0 7|52 Stage 0|5 FHS 4% f Stage O S5 753 Y9

Lo B¢l 58 Aol HO| RAIEESE S =Tt 7[s YL

Fhietot BXIE #1370 SELL 7| R0l 221N #atof M2t #el 5 Mol Y (zero
position)0| Stage ©| 75 S H9IS 0 & UBLICL 0| B Stage Reset FHS
CAUTION | A8 st0f 9 H3S S8R Stage 8 YYHOEZ IS & ABLIH

9.10.2.5 Calibration Auto

0] 7|52 Sequence T EJ} 2HM3tEl AME[O|A R SZHSHH Calibration Auto 7|50 On AMEfY

o
Cycle 2| Sequence 7} 22 = [jOiCt Stage HHQ| AlA{Q| Stage Reset(Stage X XTNH)S XFXHo=z

9.10.2.6 Stage Status

Sequence REO|A 2S5t o =5 =0l
=0, Sequence Mode € Mono4Frame 2 M3t AL 7t
HIE Y &Ei0M= Sequence 7} X &0

B 0| StageStatus I2}0|E ZtS =olst

5| S3fjof &}x| ot
4 sk = 9l&L|Ct 0] AL StageControl
I 0] Vieworks X|S CHE|A == DZHX|QUEN M| FAAQ.
Y 2LF ZEZ JtHEt YEHE TEY & UASH.

Stage & 7Z=HQ £E9o =z FH0| LA FHo2to] 5G 0|’é>F | S20] 7t & &

Stage 2| ZHE €9

= O
CAUTION | qigsLict. shoizt 313 Al 520 FolskiAL.
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Stage Reset 5! Stage Status 2t& XML Lt2t0|E&= Ct2at 25 L C.

XML Parameters { Value Description
StageReset - Stage Reset =2l
Off Sequence 1 cycle 2t ¥ Stage Reset =35} X| LS
StageControl | CalibrationAuto a y - g 1° -
On Sequence 1 cycle 2t2 Z Stage Reset A5 =W
StageStatus - Stage 25 ILE =0l
Table 9.17 XML Parameters related to Stage Reset and Stage Status
9.10.2.7 Stage Position
Stage Position HHE AF23}0 Stage & HY LA X & Y= BSOZ Stage & 0|5 =
A5 LICt.
Stage Position 2t21 XML It2}0/E = Cr24dF Z&L Ct
XML Parameters Value Description
StagePositionX - X = 2o 2 Stage 0|=(0~ 7,000 nm)
StageControl —
StagePositionY - Y = Hi5kO Z Stage 0|=(0 ~ 7,000 nm)
Table 9.18 XML Parameters related to Stage Position
9.10.2.8 Stage Index Display

DN HHsl0] EE
X

Mono4Frame © 2 AXstH

—

Ml

-
ot

® M

o
XtHE 9| Grey Level 2 1,
Level 2 30| ElL|C}
Stage Index Display 2t2 XML Ij2}0|E = CHSat

€5t

XML Parameters

rey Level 2 2, L &

(0, 0) XtHO| Grey Level &
£0{, Sequence Mode £
MR Feel (0,0)

=
FAO| (0,0) ZtHO| Grey

Description

Off

) Sequence ZEOAM FAMS ==Y O Index Display SfiA|
StageControl | StagelndexDisplay
On Sequence R EOA FAE 2 =% O Index Display A

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

FtHEt = WR 228 ZLESH| fiet HA EO| WEEON AN ATz 2=
AU Zid2t e 2= 28 XML Oi2tojH & ohZat 25 L

i
i
ro
I
»

XML Parameters Value Description
_ DeviceTemperatureSelector | Mainboard | 2= =X 2IX|E 0ol EEZ M
DeviceControl -
DeviceTemperature - MM B2 2% HA|

Table 9.20 XML Parameter related to Device Temperature

9.12 Status LED

Fto2r =Bol= ZHHEte] HE HEIE oiF7| fIeh LED 7t ASLICH LED o HEjet 10 siEst=
Fto2r &Ef= Chgdt &L

+  Steady Red: Ztoet =7(=t of =.
*  Slow Flashing Red: CXP Link & ©oF =l
*  Fast Flashing Orange: CXP Link 201 5¢l.

e  Steady Green: CXP Link A& =l

»  Fast Flashing Green: g Holg d& Y.
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9.13 Test Pattern

Ftogtel el Hs
o

HAE ES =35t

Zf0| C}Z2 0|0O|X|(Grey Horizontal Ramp), CjZ gsfo =2 Zro| CHE 0|0|X|(Grey Diagonal Ramp), CfZ

H

22 oI5| SIs Y MMEZEE Lot F4 HOE hA LIRAA Ya3
YT & YBUCH HAE HHS 25 A X7 o, 242 stz waoz

Histo 2 Zto| Ct21 2Zl0|&= 0|0|X|(Grey Diagonal Ramp Moving) & L|C}.

Test Pattern 2t XML Ij2}0|E &= ChSaf Z&L|C

XML Parameters Value Description
Off Test Pattern 7| = SHA|
GreyHorizontalRamp Grey Horizontal Ramp £ A7
ImageFormatControl | TestPattern -
GreyDiagonalRamp Grey Diagonal Ramp 2 &7
GreyDiagonalRampMoving | Grey Diagonal Ramp Moving 2 M7

Table 9.21 XML Parameter related to Test Pattern

Figure 9.17 Grey Horizontal Ramp
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Figure 9.18 Grey Diagonal Ramp

Figure 9.19 Grey Diagonal Ramp Moving

FIH2te] A= O M2} == Test Pattern 2] 0| X2 2 FAO| CI2H 2Y

A

ol |C
CAUTION [T ™= IEf-
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9.14 Reverse X
Fato| 7teh A xg 7|1F0R
oc =

|
oM H& 7tsELC)

o

LIt o] 7|52 7FtH2tel 2=

N ==
1o

Figure 9.20 22 Al

o

Figure 9.21 Reverse X g4t

Ao

Z4
CAUTION =0

70| 2t0f| Aq| Pixel Format L}{2}0/E{E Bayer 2 AMsI10 Reverse X 7|2 A2stH
ZHO HE 3o HEEL|CH
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9.15

FtHEtel HEE

Digital 10 Control

XML Parameters

DigitallOControl

Digital 10 Control

Value Description
ZtH2te] HEE YU/E™ CHRt 4 HE
LineSelector LineOut0 FelEkel = =Es f =
Yoz MEiBL|CE
FALSE Line 28 M3 HPHE[X| S
Linelnverter
TRUE Line 28 A5 dHH
Off Line =3 3|x|
ExposureActive | diXl = A|US HA=Z =H
_ FrameActive ot =7 9| readout YIS BAZ =
LineSource
UserOutputValue IfZ}0JE AN Ziof o8 A
UserOutput
=9
TimerOActive AR A Timer 28 MSE Az =3
FALSE BitE Low =z MM
UserOutputValue
TRUE Bit £ HighZ AN
_ OO|AZMHE Ct2|E Debounce A|7H
DebounceTime 0 - 1,000,000 ps

M (Default: 0.5 ps)

Line Source & User Output O 2 MM&IH ALEXF AN 7t

Table 9.22 Digital 10 Control

USs 29 Mz2 M8 3 JsUC
User Output Value User Output Value
set to True set to False

User Output Value J

Figure 9.22 User Output
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7t0| 2= Exposure Active &2 AMSE K58 L|Ct. Exposure Active M S = CH2 20 20| =& A|7H0]
A EH 4550 == AZH0] ZSREM S AlQ]

£3| Fi0at £ Y HA0] 2EO[E BHOA 1§ S8FLICH Aoz
Xshsl= o 2%l0 OF =lL|C}. Exposure Active AMSE ZHESI0] ==0| AXN MNAE|=X|, FHH 27}
(o]
or

=]
gleX| oIy 4 AsLch

ra

Exposure
Frame N

Exposure
Frame N+1

Exposure
[ | [ | [ | [ |
[ | [ | [ | [ |
1 | [ | [ |
Exposure Active
Signal

Figure 9.23 Exposure Active Signal
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9.15.1 Debounce

N-200MX Z}H|2t2| Debounce 7|52 ALEStH Fa3%t 24 LMz 253 ¢4 M E FESI0 /29
2y Mz0F FtH2tof] 32 = JASLICH Debounce Time Li2t0|HE 2ot Y8 M=2 Tobg 3
Mz O| XA High == Low |§X| A|ZHS X[GgtL|Ct olmf, f=3t ¥ M=7t Ft0f2to) SZE Al-Dt
2= A|™ AtO|0ofl= Debounce Time BHE9| X|H A[ZtO| 2hiBhL|C}.

Debounce Time LfZt0|HE H7F5IH otz O 0jMet 20| 4 ZtELCH 22 High & Low =2 F2%
Mz 2 TERSHe FA|E L L
Arrived Input Signals
N I I 0/
.-_-.
[ | | |
Debounce —
Debounce Time

Applied Valid Signals

Delay Delay
Figure 9.24 Debounce

Debounce & XML Ij2f0|E+= Ch20F &L CH

XML Parameters

Description

OfO| A2 MZAE Tt 2 Debounce A|Zt
M (Default: 0.5 ps)

DigitallOControl | Debounce Time 0 - 1,000,000 pus

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

Digital 10 Control #3=9| Line Source L}2t0/E{E Timer0 Active 2 HHtH 7tH2t= Timer & AHE5H0]
=8 M2 E YEE = ASLCEH VN-200MX 7t 2t= Timer0 22 X[ E Timer StLtPH X[ @51, =&
A|ZF O|HIED} Timer o] A& MZ 2 AFRY 2= UBHLICH

Counter and Timer Control 22 XML L}2t0|EH& ChSot 25U Ct

XML Parameters ‘ Value Description
TimerDuration 0 - 60,000,000 ys | Timer &2 Ao F7|& X|H
_ Timer £3 Al25 F243}7]
TimerDelay 0 - 60,000,000 ps N
o g XA AlZh X7
TimerReset - Timer & X7|3}8t10 CHA| A|EF
Off Timer &8 M3 S| K|
TimerTriggerSource L= AZEE Timer &3 AM$9|
Exposure
AN MTE AR
MEiS EB|A M9l 5t
Falling Edge O|X| S Timer &3 A3
CounterAndTimerControl EZ|HE &ESEE X|H
Mgt 2] Mol A%
Rising Edge OfX| & Timer 23 A3z

: : o EgAHZ XHFot=E X
TimerTriggerActivation

MEHSE Ea|7 AlS7} Low

=H
Level Low St M Timer &3 M3 It

7255 X|7F
MENSE EE|H AlS T} High
2+ I Timer &3 MS 7t

Level High -
FR2otEE X

Table 9.24 XML Parameters related to Counter and Timer Control
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0|E &0, Timer Trigger Activation & Level High 2 AX3st A2 Ct=21F 20| Timer

>
r=

fot
N
OH
il
m
rg

=

3

@

rir ir
o
ofn
mjo

1. Timer Trigger Source(Exposure Bt 7ts5)0|M MAESH &
A|ZFSHL| T}
2. Timer Delay O| A &St

X|¢ AlZto| AlZtEl = ptE L)
3. K| A|ZtO| BtEE|H AA A

M5Ol High 73 Timer M7t A&SEHL|Ct

Exposure | |
Timer
Delay I |
Timer Signal

Timer Trigger Source event occurs

* Timer Trigger Activation is set to Level High.

Figure 9.25 Timer Signal
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9.17 Cooling Control

Jtolat S0l Mol FAE0] A2 YHHLICL Wo| S 02S HBY 4 AUD, 2= UHY wt
WO| HSHES & & X

2

ot
4>
k1
0

XML Parameters Value ‘ Description
FanOperationMode I}Z2t0|HE
TargetTemperature -10°C~80°C | Temperature & Aot A2 Fan &=z
2
_ Off Fan 235 Sl|A|
CoolingControl o : -
FanOperationMode 2 =<
Target Temperature ILt2t0|E 0| MHSH
Temperature
2% O|M0| ZE3}B Fan &5
FanSpeed - 31X Fan RPM =9I

Table 9.25 XML Parameters related to Cooling Control

9.18 Device User ID

7t AFE AL Fo| ‘HEE 16byte 7tA| YHE 4= USLICE Device User ID 23 XML L}2t0[EH &

Chgaf 25Ut

XML Parameters Description

DeviceControl DeviceUserlD AFEXF ™Mol ME Ql=(16byte)

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

FIHEIE EC|M O 2 Resetst MAS ZICt ZLICt Reset 2 =dl5tH 710 22} CXP Frame Grabber
AO|o| HZAZS BlX|E|E2 CIA| HAB|OfF THL|Ct. Device Reset 2t&8 XML Lj2}0/H &= Ct=2aF 25U Ct

XML Parameters Description

DeviceControl DeviceReset E2|H Reset =

Table 9.27 XML Parameter related to Device Reset

9.20 User Set Control

AHEAtE ZtHEl 28-S FHHEt LIRS ROM FH0| MEotALE CHAl 22l = JUFHELL N 92
HE XISt Load A2 M 7HE K| 2ELIC User Set Control 23 XML It2j0|H = ChZar 25U

=
M

XML Parameters Value Description
Default 702} 7™ Factory Default Settings 2 MEH
UserSetSelector | UserSetl FIH 2} 8™ UserSetl 2 MEH
UserSet2 7to2t A™S UserSet2 2 MEH
UserSetLoad ] User Set Selector O|A] MEHSE AIE2X} AH™E

7tH2}0f Load
User Set Selector 0| A MEHSE A A XY Q|

UserSetControl -
UserSetSave - JtHllst 282 X
e Cf Default Y2 Factory Default Settings
Ao Z Load Bt 7}s¢rL|C}.
Default 702t Reset A| Factory Default Settings H&
UserSetDefault UserSetl 7l 2} Reset Al UserSetl ®&
UserSet2 7l 2} Reset Al UserSet2 &

Table 9.28 XML Parameters related to User Set Control
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Default F0| HZ=l FtH2t A Zf2 702 &Y dYo=z

= O BATT 11—

J-v-
e
02
18
=2
X
X g

== gLty ZtH2te] MRS UL HAAL 7HHIE}E reset 5t 7| 2}2
(o]

= x4
HA o
OfZLICE XY Yo oM 28 ¢S resetet 2O ALESHHE 2 US ALEA Y T BfLL0f
MEsoF L Ct

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

9.21 Field Upgrade

Ftol2ks ZEOA FtHEtE 28t 21 CoaXPress QIEI|0|AS S8l Firmware 2t FGPA Z &2

=
Y2 0|EstE 7|s= MSYUCH AtMg LHE2 Appendix B & FHZSHYA|IL.
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. 3jR0| OfRAUE =O|X US HP
> Aol AHO| MTjZ SR HolsHAlL.
> ¥ ZF0| MYE O|ROIXEX| HolshiAlL
- 9% E8lH ¥ BEY ¥R, £ MR YE|EX| Bl

Gl Xl_f Glass O ™

Axo| £Ho| B
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= = E(Exposure) A|Z¢0| XESH
m2|W7t e YLK ol

L0 H&F HAH 2850

o Gain {
Ae
My ¢Zo| MOZE EJA=X| =
7t 2t A 7| 7F LEAHLE HI-E A

FtHE SE0| O|dstn EAHE
=]

=]

Eg|A BEVt M2 SEEX| §
Software E2|7H ¢ HFHO| MU ZE Z/}=X]|
CXPin E2|H EEQ| AL CXP Frame Grabber 0 A
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[m

I_
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[m

2|71 RE9l 2 AHol2 ¥ZO| MU= =

S0l =X Hs

Coax #0]& HZO| MU=Z &A=
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SOIBHAIA| Q.

PC 0] Zt%t=l CXP Frame Grabber 0 7|27t M2 HZAZ U=X],
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Appendix A Defective Pixel Map Download

1. AAojAM otz 1% M H Defective Pixel Map H|O|HE %45t CSV m(*.csv)2 A ZetL|Ct.
I o o
92% Nye AN YL HIYOIM AL wol BEYULCH A Al HeHE FA2 3l
A
Z=L ot
o v EE R ARSE 2jole FMoz MU
o —_ — T >
o 4l +E IE 4 £ IE Yoz AgYL
o mMo| QB AL BRI
o) =) s P defect data.csy - HI2ZF
Y| sa  momaOE A D2E BIE AN 27 SSTH)
wn ¥ |: comment line,
B & #e 1Y |11 b -- coment line,
BAL 5 |2 el o] [ O 2] - 2011,3 He
ggsc © 23 [ 181
52,8
| D13 b S 699,8
= ST - [ 268,10
- - 1112,18
1 : comment line 1713,12
2 -- coment line 608,16
3 H Y
4 2011 3
5 178 7
6 52 8
7 699 8
8 268 10
9 1112 10
10 1713 12
11 608 16
12
13 I

2. Vieworks Imaging Solution 7.X £ A@aist = Configure HES ZE51¢ ofzliet &

o
Defect B2 MEHSIT File Path M CIRZES csv OIYE MEHSID Download HEE ZElghL|CT

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. H2REV 2=EHE MF aFgsS AMMEHOL M 80| TdE= S B0 225X $EF

FOlSH A 2.

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:

| a0% ]
Camera Defect Download
Download
A
4. CIREE7 2=EM OK HES 28510 =l &2 &L
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VN-200MX-30
Appendix B Field Upgrade
1. Vieworks Imaging Solution 7.X £ A5t & Configure HES 2510 Ot 22 &S EA|HLCH
2. MCU ®42 MEHS}T, File Path B{ES 2213 C}2 MCU 130|E mU(*.mcu)S MEAST
Download HE& Z2lstL|C}.
[ Device Maintenance =)
MCU  |FpgA | Defect |FFC [ xmL | seript |
MCU
MCU File Information
1. File Path
D:W50MX_1_1_9_REL.mcu
2. File Size
44440
1. Camera MCU:
2. Download MCLI:
0%
Camera MCU Download
3. MCU g0l meo| CtR=E7 FIlE| 1 SR T &=Ho] ®mA|E L CH
[ Device Maintenance =)
MCU  |FpgA | Defect |FFC [ xmL | seript |
MCU
MCU File Information
1. File Path E]
D:W50MX_1_1_9_REL.mcu
2. File Size
44440
1. Camera MCU:
2. Download MCLI:
30% |
Camera MCU Download
Download
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4. BE IpEO| 22EW Fjojatel MYUS ZTh HLICH DeviceVersion Tat0lE| S A0jA HES

|
[ HA = 21
gholgtL T},

DeviceVersion M116FR00OTP
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B.2 FPGA

2E510] ofzfet 2 H5 BEAIFULCH

1. Vieworks Imaging Solution 7.X £ AldiSt & Configure HES —
h HES 22U C1S FPGA Y120 TH(*foga)S Mehst

= O - S%
2. FPGA ®Z MEiSIL, File Pat

fd

Download HE& Z2lstL|C}.

=

7

~
Device Maintenance l&]

MCcU | FPGA |Defect | FFC [ xmL | seript |

FPGA

FPGA File Information

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

1. Camera FPGA:

2. Download FPGA:

0% |
Camera FPGA Download

O|z2| 1rg2 MCU IgolE g S LefL|Ch.

7

~
Device Maintenance l&]

MCcU | FPGA |Defect | FFC [ xmL | seript |

FPGA
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
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B.3 XML

-

£ 4t £ Configure HHES 2850 ot 22 &2 HEAIGLLCL
2. XML B#& MEHSI, File Path HES 223t Cf2 XML ¢180|E I (*.vxf)& MEHST Download

=
HES SELICL

1. Vieworks Imaging Solution 7.X

F R
Device Maintenance ﬁ

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

XML & %ML URL

XML File Information

1. File Path

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

1. Camera XML URL:

2. Download XML URL:

Camera XML Download

3. O[z9 ¥ MCU I ol= ngnt L

F R
Device Maintenance ﬁ

|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 EH Position XN

1 Pixelof| CHet HIE 2k

Order

Mono4Frame

Y

X

Mono9Frame

X

Y

ZF
HA

Mono2FrameH Mono2FrameV Bayer4Frame

X

Bayerl6Frame

Y

1 0 0 0 0 0 0 0 0 0 0 0

2 172 | 0 1/3 0 1/2 0 1/2 1 0 1 0

3 0 12 | 23 0 - - - 0 1 0 1

4 12 | 112 0 1/3 - - - 1 1 1 1

5 - - 13 | 13 - - - - - 172 0

6 - - 23 | 1/3 - - - - - 3/2 0

7 - - 0 2/3 - - - - - 1/2 1

8 - - 13 | 23 - - - - - 3/2 1

9 - - 213 | 2/3 - - - - - 0 1/2

10 - - - - - - - - - 1 1/2

11 - - - - - - - - - 0 3/2

12 - - - - - - - - - 1 3/2

13 - - - - - - - - - 1/2 1/2

14 - - - - - - - - - 3/2 1/2

15 - - - - - - - - - 1/2 3/2

16 - - - - - - - - - 3/2 3/2
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