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VP-65MX-311 7t0i|2t= &Y AN YSE VP Al2[=0| ME =7+ 65 H7tE A sf& =2 CoaXPress
7tH2t2 Gpixel 2| Z[4I CMOS F& MM 7|&(GMAX3265)2 *E}SLCE.
VP-65MX-31 1 7}0|2t= X|CH 31.6 fps O] £ =2 9344 x 7000 SHAIEZ O] HAt
7tM2t= |& ROFM 7 &1, AFHESt= TEC dZ 7|2 HEJSLICH
2EHCH O2F 15 =0 H2ZeL(Ct o|2fst 2 VP-65MX-31 | 7t 2=
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YA =F0| 7hsot0] FtHEte| =S TdE = UASLICH HZE 2 =dm Djg=E A&
7

o
65MX-311 Zt02t= FPD, PCB & Bt=X| HAAL 52| OfZ2|A0|Mof & gtetL|LCt.

F £%

* High Speed 65 Megapixel CMOS Image Sensor

e Thermoelectric Peltier Cooling — about 15 degrees below ambient temperature
e Minimizing the number of hot pixels with TEC

e Electronic Exposure Time Control (Global Shutter)

e Output Pixel Format: 8 /10 / 12 bit

¢ Line Output

* Defective Pixel Correction

e Output Channel: CXP6 x 1ch, CXP6 x 2ch, CXP6 x 4ch

e CoaXPress Interface up to 31.6 fps at 25 Gbps using 4 coax cables
e Gain/ Black Level Control

* Test Pattern

¢ Temperature Monitor

¢ Field Upgrade

e DSNU and PRNU Correction

*  Flat Field Correction

¢ GenlCam Compatible — XML based Control

¢ VP-65MX-31 | Feature Bar

1]
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5.2 Specification

VP-65MX-31 1 Z7t0|2te| AtY2 Chgut Z &L L},

Specifications ' VP-65MX-M/C 31|

Active Image (H x V) 9344 x 7000
Sensor Gpixel GMAX3265 — Normal Speed
Sensor Size (Diagonal) 29.9 mm x 22.4 mm (37.4 mm)
Pixel Size 3.2 um x 3.2 um
Interface CoaXPress
Electronic Shutter Global Shutter
4 CH: 31.6 fps @ 8 bit
Max. Frame Rate 4 CH: 27.3 fps @ 10 bit
4 CH: 24.1 fps @ 12 bit
4 CH: 31.6 fps @ 8 bit (2x2 Binning)
Pixel Data Format Mono Mono8 / Mono10 / Mono12
Color GB Bayer8/GB Bayer10/GB Bayer12
Exposure Time (1 ps step) 14 pys ~60s
Partial Scan (Max. Speed) 6349.2 fps at 4 Lines
Black Level Control 0 ~ 255 LSB at 12 bit
Gain Control 1x ~32x
Trigger Synchronization Free-Run, Hardware Trigger, Software Trigger or CXP
External Trigger 3.3V ~24.0V, 10 mA, Logical level input, Optically isolated
Software Trigger Asynchronous, Programmable via Camera API
Dynamic Range 66 dB @ 12 bit
Lens Mount F-mount
Cooling Method Thermoelectric Peltier Cooling
Cooling Performance 15°C below ambient temperature — Standard cooling with a fan
External 11~24VDC
Power
Dissipation Typ. 26.0 W
Temperature Operating: 0 ~ 40°C, Storage: -40°C ~ 70°C
Dimension / Weight 90mm x 90 mm x 145 mm, 1,500g (with F-mount)
APl SDK Vieworks Imaging Solution 7.X

Table 5.1 VP-65MX-311 AF2F
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5.3 Camera Block Diagram

‘ DDR3 \ 0
External Trigger]

S B -
: FPGA :
( \LVDS Image Data: [~ “4—[ Line Output ]
CMOS | ImageProcessing | © ...oooooiioon -
E and i ) -
Sensor SPI Control ; Control Logic = Goax : CAP6
] 9 k- Driver : Channel 1
M . s ———J ¢ K y,
[N J i e
Peltier ] s Coax : CXP6
: ~ o - Driver . Channel 2
—— 1 A :
: P
Peltier Driver (= Micro Controller  |~—— Coax CXPé
] . Driver . Channel 3
: P ——J 1 K J
- R .
LR I S - Coax : CXP6
Driver : Channel 4
. — " < J

EEPRO'@ [ iash ] T :

Figure 5.1 Camera Block Diagram

FtHEte] BE HEZD H0|E XE|= 8Lt FPGA & LHO|AM O|FO{ZILICt FPGA &= A Softcore
YEC| 32 H|E RISC OIO|AZZZMALQL Z2M4Y & HEE EX2E2 O[R0{H UFLICL
00|22 Z2 M M= CoaXPress QIHHO|AE S50 ALEXIZRE HH S 21 0| Nl
ZTEMY & HEE 2E2 CMOS MAMO|AM Y= Hat HO[HE X2[6t0] CoaXPress 2IEHHO|AR

LHE LR, AlZHO RI4s E2[A Y3 53 Mol HEES HYLICL O] 50, FPGA 2| 2[F0=

oo[3= HEEZS S ?let Flash 2f o XM2[E ¢/t DDR3 0| FHEY AFLICE d2[2
E
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54 AHEH

olo
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CtE Jd2f=Z& VP-65MX-311 Zf Sl S8 7i0y2tof CHet AHEH S5 E42 EHEL|C

Spectral response

70

60
9 >0 — Mono
w 40 —— Green
w
X 30 —— Blue
uo" 20 — Red

10

0 _—

300 500 700 900 1100

Wavelength (nm)
Figure 5.2 VP-65MX-M/C31 | Spectral Response
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5.5 Mechanical Specification

S LIEtELC

ChE =02 220/ THelef 7iH2l X|+5
- 145 _
46.5 (Optical FB)
4Z.49:l:0.2 (Mechanical FB)
. 90.0.0% _ 1142 _ .
I
i o =

Jiaseasninynontaanontutag ]

=
55.0

90.0-0.0%

W
Image Plane 8-M5 DP 7

12.8 )
= Camera Mounting Screw Holes

@ R CTRL @

Figure 5.3 VP-65MX-31 | F-mount Mechanical Dimension
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6 ZHHct HE Y

ChS A2 AM2Xt9| PC O CoaXPress Frame Grabber(O|S} ‘CXP Frame Grabber)2t 23 AZ E Q0| 7}
AXZ|0f ATt FPgeL| ot ot of2f EXt= 4 742 coax sv1|0|Eg AHE810] 7L 2Het CXP Frame
Grabber AFO|Q| HAAZ FEotCtn 7HEREL|CE AbMeh L2 CXP Frame Grabber AHE HEHME
KXSHAA 2.

Ct2 EAof ek ALEXF PC Off ZtH2HE A LICE

1. ZtOEIet Mol S5 K7L 22|50 JAEX], PC ol MAO0| HY JY=X| S2ISHHAIL.
2. Coax AO|29| otZ &2 Zi0z2te] CXP H4YE CH1 0| £ CHE £2 PC 2| CXP Frame Grabber

CH1 0 Z%L|Ct. O3 Ch2, CFE MI7HS| coax HIO|E22 AFESHY FHH2t] CcXP HYE CH2,
CH3, CH4 2} CXP Frame Grabber CH2, CH3, CH4 & ZtZ} AHAZAstL|Ct,

-4

rio

3. T Of¥HE 7io2tel M ¥ TRt HZR L.
4. TR OEHe 338 ™| EHEY =L

5. 2= OIS0 Mtz HZZJA=KX =R

VP-65MX-31 | 7tH|2t= PoCXP(Power over CoaXPress)S X|&S}X| & L|CH
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SEfO[7] M0 = =Fo| Er YSLIC

o
SOotA =7g0| Eatt FR0= M=A E= TONO| Z25HHAlIL.

«  ES Al Tt =F0| = A7 WEO w2 =Fo| Ee YSLIC
+ ESOI5HA =F0| East 0= MZA £ EHOIKO| 225t AlL

6.3 Vieworks Imaging Solution %]

Z|4l Vieworks Imaging Solution 2 http:/www.vieworks.com 0| A] Ct+REES = USL|CE

AZEQOf EX = St EXE TAs§or L Ct.
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7 Camera Interface

7.1 General Description

FtHEte| =B = 3FF2l HUES: B #Al LED 7t RA2H 449 7|52 thEar 254
m]

e (D Status LED: MY MEf H A& ZE HEA

e @6% A YH Cixp: 7ozt M3 2™

- Q4% HEE /=9 Ak 9 EZ2|H ¥ A Strobe =F

*+ (@ CoaXPress 7{4lH: HIC|2 HOoly F& X Zio 2t A of

........................................... @
__________________________ ________' ®
---------------------------- @.

CH4
CH3- - - - - @

CH2

CH1

Figure 7.1 VP-65MX-31 | with DIN 1.0/2.3-type Connectors
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7.2 CoaXPress 7{4lE]

CoaXPress Z2EZ0|= Ats 3 AM H7{L|F(Plug and Play)0| ZE3tZ|0f 720 A CXP Frame
Grabber 22| AZAZS HastH X 5= UASLICt 7tH 2t} CXP Frame Grabber ALO|2] HALS 5=
0| = (coaxial cable)& AtEdt, #O|=T Z|C{ 6.25Gbps 2 HIO|EHE &Y = USLICL

7.2.1  CoaXPress 714E{(75 Q DIN 1.0/2.3 Receptacle)

CH1 CH2 CH3 CH4

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

VP-65MX-31 1 7tH 22| CoaXPress H4YE = CoaXPress BE=S 20 HYUEHO| xid 7L H2 2 ®e
Zr& 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 F{4E{ Tl M

&= AOIS(E< ‘coax HO|E'0l2t1 &)S A-E5I0] CXP Frame Grabber 2t 7HH|2HS
AEY W AZ AX|Of FIB{oF ghLiCt. Fi2te]l CXP HHEl CH1 2t CXP Frame
Grabber CH1 & SHI27 HZSIX| o™ JtH2te] FH0| Mz SHEX| BAHLE

CAUTION e
PC ot 7tH|2te| S410| HXNoZE +TE|X| ASLICEH
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7.3 MY U X}

= d

Zto2te] M 23 THXH(Power Input Receptacle)= Hirose 6 & 714 E{(part # HR10A-7R-6PB)O| T, T H{X]|

=
A T892 o3 Z5Lh

(5)

(6)
(1)

(4)
(3)

Figure 7.3 T 3 CiXte| & HiX| =

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

Table 7.2 F¢ U= Txjo| &

Hirose 6 & H4YHO| AHZ L= HO]E(mating) H4YE+= Hirose 6 & =2 d(part #

HR10A-7P-6S) L= 53 2| AHUEHYL|CT

. 902 MY BF WAL 11-24V MY S0| 5A 04 ME F2 JHNE MY

o
OlRECl ALES FHELITX MZAt ®FELE OHEHE MSoHX| B3).

MY U A FUMY
A Hoj Froatel ¥y TR0l HM Us AS =loh =0

ol
HYS TASHUAIR. FtH2r &&o /AQlol & = UFLICE
ot
=

eI fIE =ty TS TS0t FtHEte W 2|27t
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\]
N
e
|m
MW

dEd

ZHEE /=3 CHXK(Control I/O Receptacle)= Hirose 4 & 7{ 4! E{(part # HR10A-7R-4S)0|0{, 2|& E 2|7
Mo Y8 AE2E =8 ZEZ YL ASUCH E BiX R F#42 o= 25U
Figure 7.4 ZEE ®4/E¥ TIXI & H{X| =
Pin Number | Signal { Type Description
1 Trigger Input+ Input 3.3V ~24.0V TTL input
2 Trigger Input- Input -
3 DC Ground - DC Ground
4 Line1 Output Output 33 VTTL output
Output resistance: 47 Q

Table7.3 ZE

i
e
i
o
>
1o
El
-4
X

Hirose 4 T U4 B0 HZE &= 0O|E(mating) 4 El= Hirose 4 & Z2{1(part # HR10A-
7P-4P) = &329| HYHYL|C
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7.5 Trigger Input Circuit

ofgf 22 4 T HHYEL| E2|7

AT R BIRE LED YELCH E21A 9 Azt mE

_I
MEELICt Debounce 7|s2 AFESHY ZIHEIOAM &

2 A Qs Ay Msz By
Uz Mol B2 XY 4 AUSLICL AR 21 MBo| YL oo 2ot Zo| NEE IFH 4

User Side Camera Side
+3.3V
o)
+3.3V ~ +24V
e 1K
. MMBF4393LT1G
o\o @ Trigger_In+ 1D ZS IR38 A A A 180/1608 ]
® Trigger_In- J‘gt >» TRIGGER_INPUT
_ N K‘
o
@ e *\a
H@ e HCPL-0601
HR1DA-7R:4SB
Your GND

Figure 7.5 Trigger Input Schematic

7.6 Strobe Output Circuit

AERBE 53 NS 33V 52 YU TTLDriver IC & SoIA SED Mo BA 22 sjujzto)

Exposure Signal(shutter)1t &7|%|0{ &3 & L|C}.

3.3V

0V

l\ 470 \
STROBE_SIGNAL I/>o N STROBE_OUT @ @ >> TRIGGER_IN +
TTL Driver ( O

3 @ ) >> TRIGGER_IN -
! [

HR10A-7R-4SB

Figure 7.6 Strobe Output Schematic
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8 Acquisition Control

o oM YA HSS HOBiE O LR 2Rt Ze F2O| ) AM FEE FIYLCH
. AN gs =l wy
. =EF A7 8F

e Frame rate A|0f
o ZtOo2t ™0 [E XCH frame rate 'H3}

8.1 e

of oM= &= &Sotes O 2ast 220 o5 ZHEsHA 23

g4 =ES Nojste o Zast Zast A 7HX| 4= ChEat Z&L
« Acquisition Start/Stop B 5! Acquisition Mode I}2}0|E

* Exposure start('c= Al%) E2[A

o LE At Mo

O ol 230 Les Zge LUHez 253 of ol dds Qnjgct.

Acquisition Start/Stop @& % Acquisition Mode
Acquisition Start FHS HASIH FtH2t= Y 252 FH|LICH Acquisition Start ZBHS A& 5K

ASHH 2
ol 7ihats dds 2S5 + YsHCh
f

M

Acquisition Mode I2}0|E{= Acquisition Start YZo| Zt& HHo| XXXl Yekg O|X| 1, VP-65MX-31
| 7tH2t= Continuous Pt X|TtL|Ct,
Acquisition Mode I|Zt0/E{E Continuous & &7}

HH2 R E|X| LELICEH Acquisition Start H2 AMIMSH T USt= Gt
X

r2
Ot
bal
10
0R
el
mjo
fot
n
rot
ot
=2
|.|-|

Acquisition Start
= S¢S d5g = JAFULL
Acquisition Start Y2 Acquisition Stop TS HASI7| WK AL FX|ELL Acquisition Stop

HHZ AWM FIH 2= Acquisition Start BES M2 AMSHI| MK HS A5 = QS LCH
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Exposure Start E2|7

Exposure Start E2|H M= E 7t02tol| SZotH 7tH2t= Exposure Start £E2/74 &5 7] YEfE SHASH
S xE NS Mstn T UL readout LI CH(Figure 8.1). 7HH[2H7F CHS Exposure Start E2|H AMSE
gotS Y AMENTF E|™ FtO|2h= Exposure Start £2/7 25 [ff7] YEf2 Z|ZOtZLICH O HEHOIN
MZ®& Exposure Start E2|H M2 E FtO2t0]| 25t Ft02t= CHE &2 AlEfgL

Exposure Start Trigger = CtS1t 20| & 7HX| RE2 HAFE = JSFLCH

Trigger Mode Li2t0|EHE Off 2 HJstH 7 2t= Z L3t exposure start E2|HE LHROAM LHAZ| 22
A&7t exposure start M2 E S5 a7t HSLICH FHHEt0M 245t M2 HYE ES5=
£ = framerate 2t It2f0[EQ] 70| et AFEL T

Trigger Mode I}2t0[E|E On 22 H7SIH ALEX7t FHH2L0f| exposure start EE2|H A2 E S5
FtH 2ot =& aPES AESIEE Sfjof gtLCh E2[A M7t 35E MOt Jthete =& g S
AIZfgtL|ct olfet HEez & ol MAME I, 58 JtsTt A frame rate 2Ot HE £ 2 E2|A
M E 330IH o ELCHSE 7tset 0| framerate & O] & 0| &), 727t Exposure Start
|

—
EC/A E5 Of7] #aPF o2 W E2|A =S S85tH 3T d=Es FAIELCL

Acquisition Start Acquisition Stop
Command Command

Exposure Start |_| |_| |_|

Trigger Signal

- mmi
- mm
- mmi

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

: Frame transmission

-‘-I

Figure 8.1 Exposure Start Triggering
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o
%ol HoMe= “E|A A= Z3570 CHsHA Of 7[5t A LICH Exposure start E2|H A2 E FHH 20
Soote &H0|E Software, User Output0, CXPin SE= Line0(23| Hardware 2t &) U 7HX| 7}
ALt

Software £ SdlA E2|H AMSE 332 H Trigger Source LtZt0|E £ Software £ A7d3|O0F ThL|CH.
13 CHS Trigger Software FH S AM3e OICt exposure start E2|7 A= 7} 720 S& & LICH
AHEXL 27 (User Output) Exposure Start E2|7 A= E FHH2t0| SZ5t2{H Trigger Source LiZt0|HE
User Output0 22 M7s[of 2rL|Ct 13 ChE User Output Value It2t0/E{E On(&E) = Off(SHE)E
T2t5t0 Exposure Start EE2|AH A2 E FtO2tof] S5 = JASLCL

CXP Frame Grabber 2| CH1 X223 &dliA E2|H AMZE SZ5t2{™ Trigger Source LiZtHO|EHE
CXPin 22 HZHslfof LIt O CHS CXP Frame Grabber ®ZEALOA X3 ste API & 2830
CoaXPress EZ|7{ AT E exposure start E2|AH A2 A FtH2t0]| 338 &= USLICEH XMt L2
CXP Frame Grabber At HYME EXRSHHAL.

Hardware € A Ez2|H MSE 325I2{H Trigger Source LI2ZI0/EHE Line0 22 |0 ThL|Ct.
O ots HESH M7] MZE ZtH2tol] Sa5tH LM E exposure start E2|H MZE FHH 2H0)| A

OIASHA| & LCt.

OF

=& A2 Fof

Exposure start E2[A Az E 7020 SG5HH Fto2ls S SS5S AL g 25 aEoM
% 24+ FHE HSot= 2 FHoEt A2 *_—Ll’%'ol Lol == AlZHRLCH

7t 22| Trigger Source £ Software & H°d5t™H Exposure Time Li2t0[E{ 0] 23 2f FAQ| &
AlZtol ZEE Lt

7tH2te| Trigger Source S User Output0, CXPin BE= Line0 22 AM3}™M Timed 2t Trigger Width &
7tX| HHOZ Exposure Mode £ H8Y = UL LICL Timed 2 A7 SHH Exposure Time It2t0|E 0
olgf Zt FAo| &= A|ZHO| A1, Trigger Width 2 A AL X}7F User Output, CoaXPress EE+=
Hardware 4122| & (rising)dt St (falling)2 XZf2t0f M2t =& AlZto] A E LICt Trigger Width

f
REE YO OHE =F AlZE H8Y I R8TLICh

— |
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8.2 Acquisition Start/Stop & % Acquisition Mode

Acquisition Start 2 HASIH Ft02t= 4 =SS TH[ELICH Acquisition Start HE 2 AWK

o It FaS A5 5+ S

Acquisition Stop FE 2 HSIH FtO2te F& &5 7|52 ZSEYLICL Acquisition Stop FHZ

A o2t ChEat 20| st

o ZtOE7t G4 25 EE At X Y FA| Y 25 Vs TEYLLCL

. ot g4 S DHEE Ndeln ow N Fol M S IS RS A Y4 FS

Jlee ZEELLCL

ZtH2te] P& 25 7|5 TS| ZESHZ| MO Acquisition Start E S CHA|
HstH, oie FH2 ZHH 2ol FAIE = JASLCH ol2gt EXE X5 H
Acquisition Stop FH S Adst 7027t Fo &5 HEE 2 WX 7|CrEl
CHZ Acquisition Start HE S AHASIMA| L,

VP-65MX-31 | 7}0|2}0|| A= Continuous 3t 7tX| HHO = Acquisition Mode E A7 = USLICH

Acquisition Start @HS M3 S 2Bl= THE exposure start EZ|7H AT E AT > ELLCL

FtHI2t 7t Exposure Start E2/7 Z5 7] MEfM exposure start E2|7 AT E AT MOtCt 7 2t=

AAS 25t METHLCL 7HHEHE Acquisition Stop EES AMS WM7HX] ASZHAM &S

2| 52tLICH Acquisition Stop FHS HASIH O 0|4 F&4S 25 5= glELULCL
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8.3 Exposure Start E2|A

Trigger Selector LI2t0|EHE ALESI0 AT EZ[AH fdS ME
Exposure Start E2|%F At&Y 4= UL L|CL Exposure Start £
A& & ULt Exposure Start E2|H= 7t 2t LR 0|A H-H35ALE Trigger Source

Output0, CXPin L= Line0 22 M350 Q20N 35 =& USLICH Exposure Start EE2|H AZE
7tH2t0 Seot® it =& 1EE AlIAEL T

P-65MX-31 | ZtH 20| A =
[H= G4 2EE AlESHE O
%

Software, User

8.3.1  Trigger Mode
Exposure Start E2|He HHE 71 F25t
i

Oi2t0jE &= Off == On 22 MFE

8.3.1.1 Trigger Mode = Off

Trigger Mode IIZ2IO/EE Off 2 MYSIH Q3 I E Exposure Start E2|7 M E 7t 2} LIEO|N
M7 20 AFEXtE 7t 20l Exposure Start E2[7 AT E 328 LRIt A&L|CH

Trigger Mode £ Off 2 A%t & Acquisition Start HHS AWSIH FIH2t= X522 Exposure Start
Eg|A NS E METLCt M2 Acquisition Stop EES Maet W7tX| AHZsHA Exposure Start

=
=
EgA M2 E dd=HCt

Free Run
Trigger Mode LfZ{0/E{E Off 2 H7HSIH 7tH2t LR OAM B3t & E2|A MZE
MdetL|Ct o|et Z0| ZIH2tE MESIH AFEXIZL East EE|HE FYUSHK| otk

=
A& S 2SYLILE ol2et AL /S 23] “free run”O[2t THLICY,

=

7t 2t M Exposure Start E2|H M2 E MdstE £ &= Acquisition Frame Rate Lf2t0[E0f 2|sf

A A
Z238E + AgHo

o SiXY FtH2t MHOAM S Tt5T X|Cf framerate ECt M Zto 2 MHEIH X| Mt frame rate 2
Exposure Start E2|H A= E -dgL|Ct
o SiXY FiH2t MHOM S Tt5T A|Cf framerate ECH 2 IO 2 MNSIH FlH 2= 38 7I53

%|CH frame rate 2 Exposure Start E2|7 ASE MMdetL|Ct,

Trigger Mode = Offdd I ‘== A|ZF HOf

Trigger Mode II2IO|EE Off 2 MMM 2t F& S0 O3t =& A|ZH2 Exposure Time IF2t0[E Q]
o ols A ELICH XM LHE2 8.4 & AlZE HE S ERSIHAIL.
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8.3.1.2 Trigger Mode = On

Trigger Mode TEHOIEIZ On 02 MHBH AFBRHE F4 BSS Alxstein

(U3

F MOFCE ZHo| 2t

Exposure Start E2|H M E Z3390F LT Trigger Source Lt2t0|E{= Exposure Start E2|H A=

n

Ao 2 g a2 MZ(source signal)E X|ggtL|CH
M 7ts%t Trigger Source Lt2t0|E= CHS1at Z& L C.

«  Software: AEX AFEO|A Trigger Software H&2 A0 7 2t0| Exposure Start E2|7
i
H

g = ASLICh

r>=
mlm

A
Ly
o
A

dn

=)
e User Output0: ArZXt E{ Ol A User Output Value ILtZt0[EHE On E£& Off 2 HF5H0
Exposure Start E2|7 AMSE %—;LE* = USLICH
+ CXPin: CXP Frame Grabber 2| CH1 2 &3l 7}02t0| Exposure Start E2|A
2 UELICt XtMsH L€ CXP Frame Grabber AHE HHME HZSIMAIL,
e Line0: QF 0N HFE ™| ._|§(§5| SIEQ|O0| = External E2|7 Alzetn &
7to2tel 2l F E2|AH YUY F_”(foﬂ =5t 7t 2tof|l Exposure Start E2|A
35 = USLICH XpAst W82 7.5 Trigger Input Circuit & & ZSHA|IL,

+ TimerOActive: AFEXt M7 Timer 4/SE Exposure Start E2|7 M2 338 = JELICH

f
And Timer Control #30|A Timer Trigger Source LI20|EE Line0 22 A
CHS Timer Delay Lf2t0/EE HHsIH Lineo M= 0 XA AIZHS AEE 5+ JASLLCH

XMt LIS 9.15 Timer Control 2 A ZESHAUA|L.

Trigger Source Lt2t0|E{E M3t = Trigger Activation Lt2t0|E = HHs|OF TfL|LCt,

M 75 Trigger Activation Li2t0|E{&= CHS1F Z&LICH

e Falling Edge: M7| A%9| 8tZ OfX|(falling edge)S Exposure Start E2|HZ X552 X|HEtL|Ct.
e Rising Edge: M7| AZ9| &% OfX|(rising edge)S Exposure Start E2|HZ 255tz = X|HetL|Ct.
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Trigger Mode =On¢¥ [f =& A|Zt H|Of
Trigger Mode I2t0|E{E On S22 M3t Trigger Source LI2t0|HE Software 2 HHsH A2 2+ 4

2|50 Ciet =& AlZH2 Exposure Time Lt2f0|E o] 2F ghof 2ofsf Z7FE Lt

Trigger Mode H2I0JE{E On 22 HX3t1 Trigger Source Lt2tO|E{E CXPin L& Line0 22 HY%H
AL Z Mo st =& AZH2 CH21F 20| Exposure Mode It2t0lE AHof whatA 2 E L o
«  Exposure Mode = Timed: Exposure Time LI}2t0/E{0f 2|5 == A[ZtO| X|OfE L|C.

e Exposure Mode = Trigger Width: 2|%F EZ|AH {3 E XESI0] & A7t Mofg = AUSL|CH

Trigger Mode LtZtO/E{E On 22 HPst1 Trigger Source Lt2t0|E{E User Output0 2 H-H 42
ZH G0 st =& A|ZH2 CHS1F 20| Exposure Mode If2tOJE AHO| w2ty AP E L

+  Exposure Mode = Timed: Exposure Time L}2t0/E{0f 2|5 == A[ZtO| X|Of& L|C}

+  Exposure Mode = Trigger Width: User Output Value LtZI0/E{E On U Off 2 M50 =& A|ZHS

Holgt & ALt
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8.3.2 Software E2|7 M AI25}7|

Trigger Mode ItZt0|EHE On 22 M1 Trigger Source LZt0|E{E Software 2 M-t AL

ZtH 2t AZEQI0 E2|H LS (exposure start)S S20H0F Ho 2ES A|2MY &= USLICH ZHH 2L
Exposure Start £2/7/ 25 7] 0| A= 4 FIHEI0N 2ZEQO0 EZ|A MZE £U5H =58
AZSHA ELCE otz OZoMe 2ZEQY EB[A Mz0 ost S 252 LIEF-LICE ZHH 2t A
ATEQOf EE|AH D E 4T OHE =ES AIASHH FtH2t= Exposure Start £2/7 &5 [ff7] HEZ
SHAISt: M 22 Exposure Start E2|H 4120 B3 = &L 7tHEH0|M CHA] AH22 Exposure
Start E2|H A0 g8 4= QA =W FtHats XSO 2 Exposure Start £2/7 215 0ff7] A2
E|ZopZ LT}

2t GMOl =E A|7t2 Exposure Time LtZt0O|E{0f ofsf ZFE L|Ct.
Software Trigger Signal Software Trigger Signal
Received Received

e | L | L

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

Exposure Time parameter)

Figure 8.2 Software E2|H MZ 2 FH 2155}7]

ATEY =

_I_

of
>

rIJHo

SotH ALEXZL 720 AZERI0f E2|A M= E
S0t Hl=of [EFEW frame rate 7t Z°J g LICt. O|lf, HXY ZtH2t HHOAM SHE 7tsot Z[CH frame
rate% ZStE S22 E2A M2E 35HH o ELCHSHE 7tset X frame rate & O & Z0f|A
&) = A
-7 —

I
FtHI2L7} Exposure Start £2/7{ 215 L[ff7] ey OFY I A8t AT EQ0 E2|A

1o E2|AH M2 E AMESHO = =
=L

rc

2=
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8.3.3 CoaXPress E2|H M3 AI26}7|

Trigger Mode T}2}0[E{S On 22 HH3l1 Trigger Source TH2t0|E{S CXPin 22 HF8 Z2 7H02to]
CoaXPress E2|H A Z(exposure start)E S5H0F & 2SS A& = UASLICH CoaXPress E 2|
A& 7o) 2te| Exposure Start E2|7 AS st S8BHL|CH KFASH L{E-2 CXP Frame Grabber AFS
HEME XA,

CoaXPress A= 9| A& 0fX|(rising edge) = 32 Of|X|(falling edge)S YA EE E2|HE AIRY £
UAELICE Trigger Activation LI2HO|E A AF5 Of|X| & o2 O|X|E E2|AHZ AETX| MEistL|Ct,
FtOI2t 7} Exposure Start E2/7 215 Lf7] M0 Y= AR A= E2|H AT

FO|(transition) [OICH PAH 2=

7tH2to M CoaXPress E2|H AT E 4Pt = &
SiASt {22 Exposure Start E2|7 A=0f 8§ HELICE FHHEtO A CHA| {22 Exposure
Start E2|A M0 gta" 4= UA =P FIHEl= XS 2=Z Exposure Start £2/7 25 L7 HEZ
E|SOtZ L Ct ZtO[2t7F CoaXPress &A1= 2| X010 23 ZtEdt= HR 0= CoaXPress E2|AH 4229
Z710f Qs ctEat 20| frame rate 7t 273 & LCH

A|Z}St™ Exposure Start E2/7 215 L[ff7] &EfE

Il
0 o

1

. — = Frame Rate
CoaXPress signal period in seconds

Ol& =0, 500 ms(0.5 %) F7|2| CXP EZ2|H AMSZ FIHEE ASH frame rate = 2 fps & LICE.
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8.3.4 External E2|7 AlS AI25}7]

Trigger Mode ItZt0|E{E On 22 M7 Trigger Source LIZt0|EHE Line0 22 MHsH 42 28
Eg|H 8 X0 FUR= AFO0AM HEs H7| Mzt FHHEte| Exposure Start E2|A 4= AES
FAlSLIC Ol RS EE|A M2 E YutH oz SIEQ0 E2|A dzatnr gL
e Mz o &5 OfX|(rising edge) == St O X|(falling edge)S 4t
Trigger Activation LI2t0[HO|AM &5 OfX| E= StF O|X|E E2[AH=
7}HI2t7t Exposure Start £E2/71 215 0f7] HE0| A= B F=U5t=
morct G 2SS AL

7tH2tol M 2F E2|AH MZE ATt & &S A|ZESIHM Exposure Start £2/71 &5 [ff7] YEfZ
SHAISt Y M 22 Exposure Start E2|H 4120 g3 = YELCH ZHHEH0|M CHA| AH22 Exposure
Start E2|H AlZ0f| B2 4= QA W FlHEts XIS 22 Exposure Start E2/7 25 L7 =2
LSOt Lt

7toEt7t 2F M=ol Moo oldf EHSdts 4= AR E2|A M=ol FI[0| s Ctaa 20| frame
rate 7t 278 E LT}

35 =272 A8E & AL
TR ML,
g

H7t HA™SIA T O|(transition) &

1
External signal period in seconds

= Frame Rate

Ol £0{,500ms(0.5X) 7|2 8 EZ|A Mz 2 FIHEIE AS5IH frame rate = 2 fps & LICt.
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8.34.1 External Trigger Delay

Trigger Source I2t0[EHE TimerOActive & 27d5IH ZIH 20| A SLEQIO E2|AH MZE Aot A|EL}
H HEE|l= AIE AtO[of XA AlZtE HEE = UASLCH

1. Counter And Timer Control B 0|A| Timer Trigger Source L{Zt0/E{E Line0 2 A EtL|Ct

2. Timer Delay II2t0|HE ALESHY XA A|Zt2 AL O

3. Acquisition Control B0 A Trigger Source L{Zt0/E{E TimerOActive 2 A& efL|Ct.

4. Acquisition Start FHZ st Fi02te| oF E2|AH YUY CHXto| R0AM Hdst T M= E

—
S50otH, Timer Delay Lt2tO[E O 2788 XA AZHO] URE = Y 255 AY 5=
X

A|ZfgtLct,
Acquisition Start Acquisition Stop
Command Command
External
Trigger Signal ' ' Timer '
; : Delay , ;

Timer ' ' '
Trigger Signal

Frame Acquisitiolf] N+2
Exposure

Frame Acquisition N Frame Acquisition N+1
Exposure Exposure

Time
Figure 8.3 External Trigger Delay

Page 31 of 79 D-20-167



VIBWOrkKs VP-65MX-31 |

8.3.5 Exposure Mode

[m

QoM MHEEl EZ|H AT (CoaXPress == External)E Y& 25 ER|AHZ A% Z20& Timed

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

Timed =& B E

Timed ZEE MEISIH 2 M 2AE9| & A|Zt0| Exposure Time Lt2t0|EO| ofsf A™HELICH &5
Ol X|(rising edge) E2|HZE HHSIH QI E2|H AM37t 45 [If =& A|ZH0| A|&tE|1, 52 0Of X|(falling
edge) E2|HE HPSIH QF E2|AH AMz7t st W == A|ZtO] A|ZfELICE ofegf B2 &5

Oll Xl (rising edge) E2|AHZ MHE Timed =& DEE LIEFHL|C

External Trigger Signal Period

[~ g

EItE rnal TI'] ggﬂr Slgl‘lal M

" Exposure " Exposure
(duration determined by the

Exposure Time parameter)

Figure 8.4 Timed Exposure Mode

Ol =&0| 21l 5L [If |22 exposure start EEZ|HE S3otH sie E2|H AMs= FA|ELLCH

This rising edge trigger signal
s will be ignored.
External Trigger Signal
] Exposure

(duration determined by the
Exposure Time parameter)

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

Trigger Width '== ZEE MEHSIH Z} 4 =259| & 77t 2F EZ|H 4= (CoaXPress E+&
External)2 2% HO{E = UASLICH A5 OfX|(rising edge) E2|HZ HM™SIH QE EB|AH M7t ASE
M =S AZSHL, =& P2 A7 ot WK A E LD S o X|(falling edge) EE|HE
HESIH QF EZ|A Mzl stde If &S AASIL, =& FH2 M7t 45 WIHXA] A& E Lo
otz 132 &5 OfXl(rising edge) E2|HE H7ET Trigger Width == ZEE LIEFHLICE

Trigger Width ==& F&0ICt CHE & 748 MY I KL LI

External Trigger Signal Period

- h-l

External Trigger Signal s _I_

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

Figure 8.6 Trigger Width Exposure Mode
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84 LE AN AHAH

O] Ho|M= Exposure Time LiZl0|HE HE3I0 & AlZHS O{EA =FSI=X| HELICE

ZtHEtE ChSat 22 YAeR zEe o= Exposure Time LI2tO/HE M0 =& AZHS X|Fd|of
ghLct.

e Trigger Mode £ Off 2 A%

Software 2 8%

On, Trigger Source =
e Trigger Mode = On, Trigger Source = CXPin == Line0, Exposure Mode = Timed £ &7

=  Trigger Mode

=
=
=
[
—

Exposure Time LIZI0|H = 38 7ts3t X[AZHECH M A™SHH ot EL|CH Exposure Time Lt2t0|EH &
OO ZMZAE(us) THZE =& AZHS EAYTLICE ZtHztel 58 7tsst XA B X =& A|ZH2

Ch=ah 254

Zcf F AZM
| 60,000,000 ps
t: Exposure Mode £ Trigger Width & H7H%t 42 L& A|7H2 EZ2|A 39| Z0f oJsf A&

Z|CH Motz gls LIt

Camera Model ‘ Number of Channels { XA E AZE

VP-65MX-31 | | 1/2/ 4 Channel | 14 us

Table 8.1 XA 9 X0 =5 AlZt 4% Z

Page 34 of 79 D-20-167



VIBWOrkKs VP-65MX-31 |

8.5 Exposure2}l Readout Overlap

7toiztel 4 =5 uEols £ 7HA| CHE 1pgol EghE L CH A HR oPg2 o|0|X| MAMel TMS
&St WWEYULCHL =& PEE2 2t2stH MMM T 2H2 readout St= F HA nPEES T@TLICE
ol2fgt & =5 it ASAM VP-65MX-311 7tH2t= 72822 & 11t readout 2H7E 2

& H(overlap)2 S E3l= ‘overlapped’ =& ZEZ ZFTL|CL,

O] F&bol CHEH TA ZhE readout St =9 7tH2t0] E2|A AM=E SZ5IH MER 40| Cist
=2 ,

A=t CE ofgfl 322 Trigger Mode L}ZtO|E{E On, Trigger Source LiZ}0/E{E Line0 22
Exposure Mode Lf2t0|E{= Trigger Width 2 23t A E LtEFHL|CE

Acquisition Start
Command
External |
Trigger Signal
Frame Acquisition N
Exposure SRS

Frame Acquisition N-+1

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

Figure 8.7 Overlapped Exposure and Readout

7t 2te] =1} readout MHH2| overlap O{F &= FH L= -0 AN, FtH2tel AE WHO| 2t
overlap 0§27t Z°YELICE ‘Frame Period’E StLtC| Fof Ciet =& A% X[HEH Lt o st
TE A XM LULE FHolg 4L St ZELCh

e Overlapped: Frame Period < Exposure Time + Readout Time
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Guidelines for Overlapped Exposure
FtH2tel &1} readout Y2 overlap St E AHESIEE O F 7HX| Atg
o O|F B9l =0 T Y M MER FHo &=

zl S =
+ O B¥2| readout = 2=5H7| TNA| X el L=0| 2=EH F ELCH

7tHEte| L=F=1} readout 10| overlap =1 2|F EZ|H =S AMESI0] oS 2SSHEE FtHEE
&g M, Exposure Time Li2t0|Ef 473t EHO|Y SAIS AFESIO] A Yof Ofet 518 7tset =& A%

AI8E Alttsior gL Ct.
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8.6 Global Shutter

VP-65MX-311 7tO[2t= A 22 ME7F Y& WME AEYLICH Exposure start E2[HE =22 E
MEZE Z2HE ZH 2t _'—Q%FE orgff Aguk Z0| MMel 2= 20N &3S AIHYEHH. O =&

Y2 MH™SH & AZH0| BLEAL Trigger Width =& RZEE AFR3t= ZAL0|= exposure start E2|A

_0|-

M2t & At BEE [[H77f7(| MAMel B E 2FRlofM AHZELCH &2 Mol ZE 2t210fAM
SEEA, SA I O readout 2FEE A|ZLICt O] readout 22 2t CHR|2 TIRE(D 2 E
=M [ 0|E{ZE readout & M7tX| A& L|Ct,

=2 MEHQ| 7t 2 EF2 449 g2 A5 M, dMel ZE THO| A0 =52 AlZSHD
sAO| =52 ZEDCHs HYLICE Ol S 253t &9 MA YoM B4 87|17t S 7ot
dg2 A =/, 0|2 Qs S20l= 22X oS ST If UM = A= ZHE zaze £
UqESLCt

7t 2= FAQl &= A[ZtO] A[ASIH &5t =& A|7H0| ELIH ZE5H= Exposure Active =
M= E M-S o

o -

External
Trigger Signal

Line N-2
Line N-1
Line N

1
lll-llllllllllllllllllllllllllllllllllllllllllllllllllll

an

Exposure Time Readout Time

= Line Exposure
I =Line Readout

Figure 8.8 Global Shutter
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8.

7 o8 7t

gdetqoz Fih2to|A & Ztstt
Jél-

olr
Ok
[2as

ICH Frame Rate

wag

ICH framerate & CtS1f 242 02 240 ol A|oHe L
o

=
FtHEI M =S50t S-S AEA AREHZ EEohs Alzh © Ftoigtol 2EE .

=/ 1 =
ofslf A& L.
g MMM HO|EE readout o+ CH2 ZtO|Ete| Z2f| HINE ™ESt= AlZt O A|ZtE F49|
ROI 278 2ol 2lsh 2 LT &l 37|71 2™ MMO|A readout St= A|7H0| T HA|
ZEL|CH F49| =0|2t Z M2 Image Format Control 30| A Height ! Width &% Ztof 2|sf
2™ et
CXP Link Configuration. & %2 xjd
At&38H= CXP Link Configuration 2 2

S0 et == AlZE R 2 =&

2 A23%l= CXP Link Configuration 22 HMSIH O H2 fjds
HdEUS HECH O #WE £x2 4S8 &5 = &Lt

AN —
= AESHE =8 25 £ U= d 7t S0 sLL

28
INFd;

|2t

871 o8 7}s3t X Frame Rate S7}5}7|

ZtoEte| X 2 FoM 3 7t

s
rate Off YeS O/X|= CH3el Q48 Lt Oly =Fotn {E7F SHYU=X| &ALt
=
—

ot Z|CH framerate 20t Of 2 £ 2 Heatg oM A0 frame

FtHEtol M F&E HEStE A2 framerate & Hotols S8 R4 /ULILEH ROl 7|55 AHESHO

r

Iy S Al

-
M

= UELICHO|Z QI8 X|C{ framerate = &

o FH9 AY7|E E0|H §E Jts3t XU framerate £ 7t = USUICL 753 B2 Image
ROI Q| Height & width 8478 @2 ZYLICH
M2 2E ArE%t= CXP Link Configuration & AF&3t= 8% O B2 MES A&E3t= CXP Link
Configuration 2 2 HZASIL|CH 0] A YHH o2 A|Cf frame rate = S7}etL|Ct.
Xl & AL E Z|Of Sjyzo FMS ASSIEE 7iHetE d-UCHH F A[ZH2 frame
rate & M|oHSHX| S L|CE SR = |Z+O0] =T frame rate &
Mot = JASLICH 2 =& AHES A8t 4% =& AltES A 275t %[ frame rate 7t
7.
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9 Camera Features

9.1 Image Region of Interest

Image ROI(Region of Interest) 7|52 S AH&Al= G4 TH EY & Q= St= HOHE Zatst
=4 92 X¥Y = USUCHL AA8Ats TN YoM 5 FYUE ¥z & I 1 dY9E ROIE
N8zl T A9E 25T Mot st FEO Y2 Hrt e £ 2 A = UASLICE ofmj
Width %! Height Tt2t0[HE XA 2F5HH 318 7t Z[H frame rate 7k S7H2 L L ROI = Of2f
23t 20| MM S(array)l| 21F HE 22 HELE XS AFEELCL
Offset X Width
\ 5 79
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‘© BOOOOO0OO0O0O0OO0OOCOeOe 0000000000000 00O0O0O0O0O0OOGd
I €OOOOOOOOOOODOe OO 00O 00O 0000000000 OO0OOCOOQ
1?EIEIEIEIEIEIE|EIEIEIDEIIEIE|EIIEIDIIIIZIEIEIIIIEIEIEIEIEIEIDDDEIEIEIE
#0000 O0o0OO0o0oO0OO000D000O00O0o0O0OO0O0O0o0OoO0OoOo0OoOojODoooOoooooao
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The camera will only readout and transmit
the pixel data in this area
Figure 9.1 Region of Interest
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ROI &8 23 &l XML Lj2tojE = ChZat 25U

—

XML Parameters Value Description

SensorWidth? - Aol 72 &
SensorHeight? - Mol 8 =0
WidthMax - oM 280N =8 Jtse 2 =
HeightMax - oM 280AM =5 7t 20 =0

ImageFormatControl —
Width® - Image ROI 2| & &3
Height? - Image ROI 2| =0| 47
OffsetX - Image ROI 2t A& 1te| =3 Offset 278
OffsetY ¢ - Image ROI 2t A& 1te| =% Offset 278

O ®o| &= mtzt0|H &= pixel TH$

a: AFEAZL B = Qs o

b: ROI 2| 37|E HAHE5St= ALEA HF
= =

c:ROI 9| & Q[XE 47}

Table 9.1 XML Parameters related to ROI

AH2Xt= Image Format Control 2| Width 2 Height I}2t0|E{E M350l ROI 7|8 HAY %
AELCL 2|2 Offset X 2 OffsetY LIZI0[HE 4750 ROIC| ;FE fIXIE HEY + JUFLICL

O|If, Width + Offset X Zf= Width Max /= C} ZfO(OF S0, Height + Offset Y 2{2 Height Max 7f=Ct
Ztotof gfL|Ct 7tO2te| wWidth 2 Height = 7| 2% 22 A|UgfeE HAHE|0 A28 =2 AEAtE ROI
37|18 HN HES = Offset 42 HEYloF ghLCt.

s VP-65MX-311 7tH[2}Q] 42 Width LtZt0|E & 32 Q| Hi== H7Ys|OF St11, Height Lt2t0|E{= 2 9

== 27gojof L ct.

VP-65MX-31 | M2t Al &7 7h5%t A4 ROI Width & Height = Ct2at ZH&L|Ct.

Camera Model Minimum Width Settings Minimum Height Settings

VP-65MX-31 | 64 4
Table 9.2 Minimum ROI Width and Height Settings
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VP-65MX-31 1 7tH| 20l | Horizontal % Vertical ROI 2] B30 2 X|Cf =8| £z = of2f &ESf

5Lt

ROI Size (H x V) 1 Channel 2 Channels 4 Channels
9344 x 1000 62.1 fps 124.3 fps 215.5 fps
9344 x 3000 21.1 fps 42.2 fps 73.3 fps
9344 x 5000 12.7 fps 254 fps 44 1 fps
9344 x 6000 10.6 fps 21.2 fps 36.8 fps
64 x 7000 31.6 fps 31.6 fps 31.6 fps
2336 x 7000 31.6 fps 31.6 fps 31.6 fps
4672 x 7000 18.2 fps 31.6 fps 31.6 fps
7008 x 7000 12.2 fps 24.5 fps 31.6 fps
9344 x 7000 9.1 fps 18.2 fps 31.6 fps

Table 9.3 VP-65MX-311ROI A7|0f U2 Zx|Cj =y S

Ol ZX(H x V)O|

R
=
CAUTION |CH XtMISE L8 Frame Grabber AME HYME HZSHYAL.
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9.2 Multi-ROI

VP-65MX-31 1 ZtH|2t0| A K|S 5St=

Multi-ROI 7| s &
g 2

ASLICEH Multi-ROI £ H-SHH F42 25T
readout & L|Ct & ChZ, X[t EH0A readout ot BEE =IO otLES| P4

HELICH

A
T

FEOE A0 A
O =2 FHH|2}0f| A

Multi-ROI 2781t A=l XML Lt2t0|E = Ch33F 25U Ct

XML Parameters Value Description
MultiROISelector - MEE ROI MEY
MultiROIMode On/Off MEdSE ROI A7/
MultiROIWidth - MEist ROIC| 7 =
MultiROIHeight - MEist ROI S| A7 &0
MUROIControl MultiROIOffsetX - HEiSH ROl 2F AFue| =8 Offset
MultiROIOffsetY - MERSE ROIQF A IFC| £=Z| Offset
MultiROIValida - MultiROI H7 2t 24 AA
Multi ROI 7|5 &Ef HEA|

MultiROIStatus

Active/lnactive

e Active: Multi-ROI 7|5 Al =
* Inactive: Multi-ROI 7|5 AI23%1X| %S

of

O o 2 & nt2t0|E{= pixel THe
0 True

a: Multi-ROI

23 ol rue

£ SrESALE M3 YAt

MEHEIL|C},

[N =]

Table 9.4 XML parameters related to Multi-ROI

Page 42 of 79

D-20-167



VIBWOrkKs VP-65MX-31 |

0f2f ROIE g M Multi-ROI Width LiZt0/E & ZE ROIO| SYsHA HEE|EE JHE HA HYsHe
2, 24242l ROIE ¥dtes 2 EFHLL ROI H= 0 FH 15 7HX| Z|Ci 16 7H2

ROI S &% £ QU&LICH. HX Multi-ROI Selector LZI0|E{E AFE3I0] AHE ROIC| HsE MEfstn

Multi-ROl Mode LI20/E{E AtES +04 SiE ROI 2| On/Off HEHE AETLICE d2[1 siE ROI 2| Multi-

ROI Offset X, Multi-ROI Offset Y 3! Multi-ROI Height ItzZt0/EHE &8 gL|Ct,

CHS J™oAME A 72| ROIE HFSH 0|2 EO0{FLICE

O 2% 7iozt= CH3at &2 A7(9 oS YL

e MultiROI Width x ROI Height 2f(Region0 Height + Region1 Height + Region2 Height)

Region2 Offset X MultiROI Width
Region1 Offset X MultiROI Width

Region0 . .
7008; 9344
— [ = Doooooo
e %1 oojooooo
o | =2 u] oojooooo
Q % oo oojooooo
o| s oo oolooooo
- = oo oojooooo
= o oo oolooooo
o | ™ oo oojooooo
[=2] ] oo oojooooo
é iz oo oojooooo
> 0o DQooooo
b [E)5] ooooooo
0 oo oolooooo
= oo oojooooo
o oo oojooooo
o™~ -— oo oOoooooono
s 5, oo oojooooo
S| = DDDDDDDDDDDDDDDDDDDDDDDDDD oojooooo
@ % 0000000000000 00(0j00 Qg gy 00 oojooooo
(4 ooooojoooooooooo|ojood hono oojooooo
= ooooojoooooooooo|ojood oo oolooooo
o ODoooOoooooooooojojoodoooonon oojooooo
=) DooooooooooooojojooooooOooon oojooooo
) ooooojoooooooooojojocoooooooon oolooooo
0z Dooooooooooooojojooooooooon oojooooo
DooooooooooooojojooooOooOoOn oolooooo
Dooooooooocoooojojocoooooooon oojooooo
DoooOojoooO0OooOoOjojooooooooon oojooooo
s00000000000000000j00000000Oon oolooooo
Doo0N0O0000000OOoooooooooon Ooooooo
- fo000000000O0OO0OOOOOD0OO0O0OO0On Ooooooo
= DooOoOo0oooOdOoOooOoOjojooooooooon oojooooo
= ooooopooooooooojojooooooooon oojooooo
% Doooojooooooooojojooooooooon oojooooo
~ DoooojooooOooooojojoooooooooOn oojooooo
= nooooooooooooojojooooooooon oojooooo
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Figure 9.2 Multi-ROI
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VP-65MX-31 1 7t 2t A Multi-ROI & A7EE I TS Aol F2lsiof ghL|Ct.

*  Multi-ROI Offset X 2t Multi-ROI Width 2f2| &2 ZtH2t A2l width 2t Z=ate += &LCh
e Multi-ROI Offset Y 2 Multi-ROI Height 2f2| &2 ZtH[2} A Q| Height af2 Zutg &= Si&L|Ch
*  Multi-ROI Offset X 2t Multi-ROI Width {2 32 2| B2 H-g & AULLICH

e Multi-ROI Offset Y 2 Multi-ROI Height 2f2 2 9| Hi+=2 H¥Y = AUHLICL

e Multi-ROI &7 7t2 UserSet 2 X &st Ct2 |1 M CHA| S2{tAM AL = UASLICEH XtAMSH

Li22 9.24 User Set Control & & Z3HAA|L.
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9.3 Binning

Binning 2 Q1o HEol 7S GofM otitel Hdz L{EHo =M 2 g2 S7HA7|L, sld s

gaA7l= 808 A&EUC Binning 7|5 23 XML Li2t0|E = CtS0t 25U

XML Parameters { Value Description

Sum Binning Vertical Mode 0| M2t Xt&2 2

Average | HZ

BinningHorizontalMode

BinningHorizontal 1x,2x | Binning Vertical 0f [}2tAM X522 HY

S Binning Vertical &7 2Tt Q& TAo|
um
7

ImageFormatControl wuS oA StLtel T gio=z LfE-L[CE

ox
3
.

BinningVerticalMode Binning Vertical &%

Average | 7f=2 0ot Ch&, ot LA =2 LigA

=
BinningVertical 1x,2x | 3 gdgez Oy 44

Table 9.5 XML Parameters related to Binning

OlE =0{,2x2binning & 28 4% 7to2te| si& =7t 1/4 2 Z20{E7 ELICt Binning Mode £

Sum O 2 HFGH FA2 JIE W ME 3|7} 122 FALX|C 97|7} 4 8] Z7HELICL Binning

Mode £ Average £ HESIH F&2 7I2 A ME A7|7F 122 F2EXT 7|12 S0t 87| XHo|7t
[=;

o
&L XML Ii2t0H & X =3 7tsot X siedx: 242 LIEIL = Width Max 3 Height Max &

binning A&0| 2t At5S 2 A O|EEL|Ct ESH Width, Height, Offset X 3! Offset Y Li2t0|E =
binning A7J0| Mzt At 2 YUC|O|EL|D, Width X Height LI2t0[EHE Sl dix 7tH2te| SHAEZE

[tot

elgt & QugLict
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VP-65MX-31 | ZtH 20 A binning 7|5& & -&3%t2{ T, Binning Vertical Mode 3! Binning Vertical
ot2tole & A™sloF BL|Ct O] Ztofl ft2tA| Binning Horizontal Mode ! Binning Horizontal It2t0|E =

As22 YUHO|EE L

R EE R
I | o
i

| |
| |
| |
== o = == =
| |
| |
| |
1

Figure 9.3 2 x 2 Binning
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9.4 CXP Link Configuration

VP-65MX-311 7t0[2t= CoaXPress QAEHL|O|AS AFESHY FHHEtet AFEXAL HFEHO| X & CXP Frame
Grabber & HZBHOF S L|C} CoaXPress 2IHI|0|A & thed| coax A|O|Z2E AMESHY FtO2tt CXP
Frame Grabber & ®Z3l1, AO|E% X|C{ 6.25 Gbps 2 HIO|HE M3 &= JAELICH VP-65MX-31 |
7tO 2t SHLEQ| Master HZAO| ZOf 3742 = GAZE FAE FEY = USLICH CoaXPress HEEO|
metM Xts @3 EX|(Plug and Play) HAHLIE 2 X|A5H7| 20| 7HH2t0|A| CXP Frame Grabber £ 2|

AZES s gRg = ASHCL

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

Figure 9.4 CXP Link Configuration

7t 2kt CXP Frame Grabber AFO|Q| Link 74 & XML Lt2t0|E& ChEot Z&LCt

XML Parameters Description

CXP6_X1 | A m2t0lH ¢t2 CXP6_X12 H7F
CxpLinkConfigurationPreferredSwitch | CXP6_X2 | A L}2t0|E ZfS CXP6 X2 2 MH
CXP6_X4 | A H2I0|E IS CXP6_X4 2 47

izt R Al ZtO|2t2F Host(Frame
CxpLinkConfigurationPreferred” Read Only | Grabber)2t2| @3 #40| At bit
rate X AZ JfF=E EA

7t 2+t Host AMO|2| bitrate X HZ

CoaXPress

CXP6_X1
~ | M+ ZHNoz 4y
CxpLinkConfiguration CXP6_X2
ex) CXP6_X4: CXP6 55X (6.25
CXP6_X4

Gbps)E AFESI= 4719 G2 7
Table 9.6 XML Parameters related to CXP Link Configuration
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9.5 Pixel Format

A4 HO|HE 12bit T2 X 2|TLICt Pixel Format LtZt0|E{E AtE35}0]
A+ OIO|E Q| pixel format(8 bit, 10 bit == 12 bit)y2 ZHEE = UASLICH FHH ZHo A
8ot g 47F5HH, B2 HOIHMAM 242t 5t 4 bit == 2 bit= HEL|CH

tH2ts WENHCS
ZtH2to| M M &St
8 bit L= 10 bit £ At

=

MSB LSB

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

et = =
et = =
g = =
g = =
g = =
L]
L]
) ==
=
=
==
==

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

et = =
et = =
et = = =
g = =
g = =
[ ===
) ==
) ==
) ==
=

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

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

Figure 9.5 Pixel Format
Pixel Format 2t2 XML Ii2t0|E= CtZ3t 2L ot

XML Parameter ‘ Description

ImageFormatControl | PixelFormat | X|® 7I53t pixel format &7

Table 9.7 XML Parameter related to Pixel Format

Zol 8 2. MAM7E X|¥8HE Pixel Format 2 C21t Z& LT,

Mono Sensor Color Sensor

e Mono 8 e Mono 8
e Mono 10 e Mono 10
e Mono 12 e Mono 12
» BayerGB38

* BayerGB 10
* BayerGB 12

Table 9.8 Pixel Format Values
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9.6 Data ROl (Z2{ 7HH|2H

Ze| 7to2tof M XS 3t Balance White Auto 7| s HIO|E ROI(Region of Interest)2| =’
AHESHO] mb2tojE gt2 =FETLIC HojE ROl AE2 9t XML mt2tolHE oh3a Z&L o

XML Parameters Value Description

«  Balance White Auto 0 A% Data ROl MEH

RoiSelector | WhiteBalanceAuto
o A iyt X

RoiOffsetX - ROI A% X|EQ| X Xt&
DataRoiControl

RoiOffsetY - ROl A|ZF X|HQ| ¥ XH

RoiWidth - ROI 2

RoiHeight - ROl 0|

Table 9.9 XML Parameters related to Data ROI

0|0|X|(Image) ROI & H|O|E ROIE SA|0| AtESH=E 420l= 283 HO|E ROILF O|O|X| ROI 2
SHE= 9o T HOHE = | Ct. 98 992 otz O Zo| ZFEE L L
AWB Offset X AWB Width
OffsetxI Width

(]_II:IDDDD%DDDI:IDEIDDI:IE|I:IE|DDIDODDDDDDDDDIDDDDDDDDD
> iD0oooojoooooooooooooodooooojooooooooooooon
@ 20bopooOooooooooooooooonooooQoooo0oooonoooooon
u‘g soooooOooOooO00000o0o00oooOOooO0ooOOpoooOoooooooon
'e) i00 0000000000000 0000O0OO0O000O0j0C000O0O0o0o0o0oo0oo0
S00000000000000000000dooogjooooomoooooooon
(0000000000000 0000000O000000000ODbO0000o0oaon
DoOo0ooOioo0odooo00ooooofoooofooooO0oooooooon
8I:|I:IDDDDDDDDDDDDDDDDDDD'DDD |mage RO'

AWB Offset Y

BvoooooOoEpoooooooooononos =EEEeaEeEE Ty AWBROl

ooooooon
BO00 0000000000000 00000/M0 e e ee o
1O0DO0OO0OnDoO00000000000@Eoe e o ce o

AWB Height
g
a
a
a
a
[m]
m}
a
m]
m]
a
a
a
m}
a
a
m]
a
m]
O
m]
O
O
O
m]
a
a
a
a
a
a
m}
a
a
o
a
a
a
a

nooooooofec

noooo0ooooe e oo
N OoOooo0oooOoofe o
OO000oO0O0O0O0o0OoaQ
N oOOo0DO00O0O0oo0oooao
OoO000O0O0O0O0oOoag

Effective Data ROI

Figure 9.6 S2 HIO|E| ROI
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9.7 White Balance (Z2{ 702}

—

2 to2to M= Fto2tol M &t ool Hef WHAE XFEY £+ U= white balance 7|52 AHEE
7= UELICEH VP-65MX-31 1 70|20 A A& El white balance 7|52 Red, Green X Blue 2|
ZE(intensity)S g™ oz THE 4= YULSLICt Balance Ratio It20|E{E A23|0] 2t AfAol Zhe
HA¥Y = ALLICL Balance Ratio 242 1.0 £E 4.0 7tX| 4% 7tsTLICt Balance Ratio LfZt0|E £
1.002 HY3t 42 ofid Myo| A= white balance HAHLIZCEZREH IS K| Y& L|Ct Balance
Ratio II2t0|HE 1.0 20t 2 U2 HHEHSIH sy Meto| A= Balance Ratio 2{0f H|2{|5iA
Z7tetLICt O|E £0], Balance Ratio LiZI0|HE 1.5 2 HYSIH sfie Myo| A= 50% S7+etL/Ct.
White Balance 2# XML Ii2t0|E = Ct2at Z&L(CH

_|

i

XML Parameters Value Description
Red Red E40| Balance Ratio af &
BalanceRatioSelector | Green Green 0| Balance Ratio #f &&
AnalogControl —
Blue Blue E&0| Balance Ratio &f X&
BalanceRatio 1.0x ~4.0x | MEiSH MAo| ZEE 47

Table 9.10 XML Parameters related to White Balance

9.7.1 Balance White Auto
Zi2{ 7t0|2to M= Balance White Auto 7|2 At&Z &= USLICH GreyWorld ¥12|S0| M2t Z 2
Ct. Balance White Auto 7|52 +=¥3t7| ™0l Data
=27 © ™ Balance White Auto 7|52 Image ROI L{2|
XML Lt Balance White Auto It2}0/E{S Once 2 MHsIH
C

£ MOjEol fo 2 XASI0 White Balance & & LICTH
P

7to2tol M 2l S3t Z42 White Balance &
ROI @95 &°daof ZLICt DataROIE %
DM HO|HE ArE3+0 White Balance
Green 2 7|F2E Red % Blue 2| Balance Ratio
Balance White Auto &2 XML Itz2t0|E= CH3at

o]

=
=

=
=

XML Parameter Description
. Off Balance White Auto 7| s Off
AnalogControl | BalanceWhiteAuto ——
Once White Balance =78 13| =& £ Off

Table 9.11 XML Parameter related to Balance White Auto
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9.8 Gain % Black Level

Gain L2H0[HE S7H6tEH g & HA S I & UASFLILE 0|2 g MMM =H3t=

57
WELC 52 Grey 42 ZHHEIOAN 2
I2}0|E{ 2 AR S} 8l= Gain Control(Digital All 2t X|&)S MEHSHL|C},

2. Gain Of2i0jHE RSte ez ¥t

i

1. Gain Selector

Mo mot

E
2

Black Level LI2t0|HE ZHSI 7iH20|M E2st= DA 2o 273 UDE offset & F7H &=
A& L L.
1. Black Level Selector Lt2t0|E{E At2310] {5H= Black Level Control(Digital All B+ X|-2)2 MEHBFL|C}
2. Black Level ItZI0|E{ S Adt= 2t 2 MMTILICE Pixel Format Li2t0E A ZHof| hatA] &

Heot SetE Lo

Gain % Black Level A7 & XML Li2t0/He CH24F Z2&LICt

XML Parameters Description
GainSelector DigitalAll DE X8 €0 Gain 2t 88
Gain 1.0x ~32.0x | C|X|E gain &t 27
AnalogControl
BlackLevelSelector | DigitalAll BE COX g X{<Eof Black Level 2t HH&
BlackLevel 0~ 255 Black level &t &7

Table 9.12 XML Parameters related to Gain and Black Level

9.9 Hot Pixel Correction

U =F ANZE M8510] SYE 2SHHALE, 2E7F 52 F0A FtHZE AHESHE 18y E CMOS
Y dMel E4oz Qs =3 SO Hot Pixel O] LIEFE == AUFLICE

VP-65MX-31 | ZtH|2l= 0|2{3t Hot Pixel 2 M7& == QU= Hot Pixel Correction 7|52 X&2LICt Hot
XML Ij2t0]E = r% b &L C.

Pixel Correction &

XML Parameters Description
Off Hot Pixel Correction 7|5 diX|

DSNUControl HotPixelCorrection
On Hot Pixel Correction 7|5 &4

Table 9.13 XML Parameter related to Hot Pixel Correction
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9.10 Defective Pixel Correction

CMOS MM glof MAMOZ HL2BIX| 23l= Defect Pixel 0] EX|Et 4= ULL|CH 0]= =3 FAQ|
Zxg Hojeg|o2 2M0| et 2t Foatof AFREl CMOS MA Q| Defect Pixel ME =
CHAO| A Zt2t0 2 EL|CH AF X}t Defect Pixel HEE F715t2{= 42, M2 Defect Pixel 2| ZHHE

2= FrHEof SBHOF SfLICE AfMSH B2 AppendixA S FZSHYAIR.

0.10.1 HX dhH

Defect Pixel 2| 278 2 &2 22l &0 ¢

L3 | L2 | L1 R1] R2 | R3

|

Current Pixel

Figure 9.7 =2 & Defect Pixel2| 2|%|

Q =3 Zo| 442 E™o|oF & Defect Pixel 21 Current Pixel O] /U [ff, O] TMo| 2 2

=o
F9
—lgol Defect Pixel :|_|;(| O|-,_|;(|O|| [[I'El' O|-EH -‘H'-9|' EFO| °H|=IL-||:|'.

QIH Defect Pixel Current Pixel 2| B Zt

ade (L1+R1)/2
L1 R1
R1 L1

L1, R1 (L2 +R2)/2
L1, R1,R2 L2
L2, L1, R1 R2

L2, L1, R1, R2 (L3 + R3)/ 2
L2, L1, R1, R2, R3 L3
L3, L2, L1, R1, R2 R3

Table 9.14 Defect Pixel 273 ZF At

—_
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9.11 Dark Signal Non-uniformity Correction
Ol2Xo=Z WG| {F2 SE0A CIXE 7IHZtZ A 2SSIH Fuol nE T ZH2 A9
‘O(zero)O| 7Lt E 5 ZtOtOF BL|C SFX|EH MIA LHo| 2t Zde Hlof 2838t HE7t CHE = U7
{20 HAMZ OF2 SE0A &S 255IH FIHEIAM S8E= 28 D 212 S = JELICh
O|2{®+ XI0|E DSNU(Dark Signal Non-Uniformity)2td 2, VP-65MX-31 | ZtH|2k= O|2{3t DSNU £
2% = A 752 HSELCH
DSNU #t# XML mt2to|HE CHE2ar Z2&L
XML Parameters Value Description
DSNU H|O|HE =22 H|2|2d 022 ES Default 2
Default
AEetL Lt
DSNUDataSelector N N
S - DSNU HIO|HE XMEstAHL 2212 H|ZHY Hz2el Y2
ace’l -
g’ AR ME Yooz MEBIC
DSNUDataGenerate - SiXf Ztoizt M 240 CHsH DSNU HIO|E Ad
DSNU M dst DSNU HIO|HE H|3|Hd H22(of XMEEL|Ct,
+ DSNUDataGenerate 2 243t HO|EH &= M
DSNUDataSave - HzZ2|of MAZZ 20 ZiHzte| MYAS ZIC A =2
SiE CIOIHE Ar2dste{™ H|Z2M o= 2(of XE ot
StL|Ct.
HIZ2d HZ20 MEEO F}= DSNU HO|EHE LY
DSNUDatalLoad -
HEZ 2 S2SLC

Table 9.15 XML Parameters related to DSNU
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AMEXZE AH AFE 2dof S DSNU 27 2 g5t Mot ®, ofgf XS WELCHL
«  XH=tzl DSNU HIO|EE ddota{H, tHete] MES A = 7iH2tel off %

st
E7F oPE%tE O|=0f DSNU HIO|HE Hd3tdAlL.
« DSNU HO|HE 4d3t7| Ho| FFC 7|52 Off 2 2d3IdAlL.

rfo

1. HHstE DSNU 28 42 228 E, ZX A8 281 2ot ROIE
2. Fiogt d=5 AL A=
g Sote & gL Ch
FtH2tE Free-Run ZEZ HHsI0] P& 25 A|FEL L
DSNU Data Generate Z3S &35
Mot DSNU 27 g2 &4sie
=3
=

MMSE DSNU B 3t

151
=]

o gk w

FIash(Hl—‘%|h£’g) Hz2lof XZ3st2{™ DSNU Data Selector

o2tolHE AF8SHe MY E9E X|Eot 2 DSNU Data Save HHS HAYLICH 0] B2 3T
o =20 M&E DSNU @2 FHO{MA ELct,

|

N|E U

[e]3

Mot DSNU 23 gt2 FAISHD Flash H22[0f Ues € £2{22{H DSNU Data Selector
otetoHE A3t 22{2 DSNU HIO|H7} MEE E9E2 X|’83t CH3 DSNU Data Load EH 2

ER

h
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9.12 Photo Response Non-uniformity Correction

O[2H
Z g

|
sLeE ¢

g2 2g8oA FtoEtz 7 YSHA B2 Cf
WUO|AHLL B& ZOOF STt SHX| T MM
O3 FIHEIOIA ZHE|= zH —WAM ZHe [I2

o=z ¥
rey

Non-uniformity)2t1 S}, VP-65MX-31 | 70| 2= O| 2

PRNU #t& XML mt2to|He 21 Z2&L L

PRNU

XML Parameters { Value

Default
PRNUNUDataSelector

HE FYoE 2SHH Fye

W 2t =dol 22 MHs Ko, W=
= AELCH o33t XIO[E PRNU(
st PRNU £

Description

PRNU HIO|HE E2{2 H[2|ZHd 022 S92
Default 2 A stL|Ct,

Spacel -3

PRNU H|O|HE

o
o

HEotALE 28l H22d o2
MER 23 g9z gLt

PRNUDataGenerate - SIM Ztojer A7

=2 O

HAO“ EHOH PRNU E”O|E'| AH)<\5I

PRNUDataSave -

X7z

o

4’43t PRNU GIO|HE
+  PRNUDataGenerate & 443t HO|H &=
Hzelof M7 o Zimztel F
= Y HIO|HE Arg3ste{T H|2(E
FSf{oF efLCt.

-

HIZEE 220 KT

L|C}.

M
o

02l

FSHL
=]
HE A
=

|
|_§M|-;:‘

g HE2of

0 ot

bl
PRNUDataload -

FAQ
o

H22[o M= A= PRNU HOJHE
Ed H2E2 SHSHC

Table 9.16 XML Parameters related to PRNU
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VIEWOrkKks

1%

g x

9.12.1 AF2X} PRNU B Zt MM

L|C}.

=
=

it

=
=

ote{™, ofaf At

MEXZE 2H AHE 280 &7 PRNU B

Z| M=tz PRNU H|O[HE 4-gota{H

SoHAI2.

Al
o

PRNU EH Zt2

Ch=

AL,

S
TUSH A0 M S| EE FA(grey reference image)S &Sl 0f

273

44357 HOo|l FFC 7|52 Off 2

PRNU O|O|HE

o

o

ojn

&L|Ct.
Default @40 X&E PRNU £

o3

B0 HHo| FiHEt d55 EOFLL. O US A8dt=

AL,

T=817| {2 H 2 Default PRNU BEH S At238I= Z10] E& Lt

152

3
—_

b~

70

—_

ol

rk

o
=

(Ofl: backlight)2 3% A|OF Lo s&LICH AX ALE

2l
FLICH O, F&of CIX|

-
L)
g

Qls
2ot

SEHOIN

—

oro
SEo IA FtHEtE A

L

1 2f'"20] 150 — 200(Gain: 1.00 at 8 bit)

=
=

==
=

E
=

S
o H

AtOl9] gt0f E|=5 ot= 0| F5LCt

Free-Run ZEZ M0

PRNU Data Generate H3 2 Al33}0]

=
=

i,

3.

FLICE.

AMMS
SoH

PRNU H|O|HE

=2
I2d =20 MFELCt

MNoZroEr 278 gkof ot

o

.
(e}

4.

o
[e)
T

tE[3, Zho2tel

t2{™ PRNU Data Selector

el

FPRNU 27 {2 7tH2t2| Flash(H|?/2d8) H=Z2|0f X

M M5k

6.

St Ct2 PRNU Data Save @S AMsstL|Ct, O]

x
o
o =20 M&EE PRNU @42 FHO{AA ELch

N

[o:No: K=X
SA=E

tELOIEI S At

i

S £2{22{H PRNU Data Selector

ki

PRNU 2% 22 FAISL Flash H22(0f 2= 7]

jo.
0

o=

CH2 PRNU Data Load ¥ &2

g¢

lo] 22{2 PRNU GIO|E{7} XMAE Fog x|

g AM8d

tetolE

i

D-20-167
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9.13 Flat Field Correction

Flat Field Correction 2 Z3i Z2 2| 2tZ0| ofsf A2l HjZ0| n=EX| = I 0| 2783t
Aoz HiE gt0] 28t doE =F ot= 7|SYLIL FlatField 28 7|5 ZHESIsHE oo

Nt Zro| LERY 4 gL,

=

IC = IR / IF

Ic: 2¥E &9 ¥ gt
IR: = &9 e gt

IF: Flat Field GIOIEH2 HI¥ gt

HH AHE =H0IM ChZ EXHo| WatM FlatField 278 HO|HE 440 = JtHatel Bj=2igd 220
MEEHC

1. Flat Field Data Generate I}Z2}0/E{E AlsshL|Ct
Flat Field Data Generate LIZI0|HE Aot = oF &O| HS =S5IH HAE Flat Field 278

HOIEE d-defLct.

2. FlatField Data Selector It2t0[E{ S AFE510] gt FlatField 28 HIOJHE XM RIXE
MEHSHL|C}.

3. Flat Field Data Save LizZt0|E{E AHAlSI0] 4/ dot Flat Field HIO|HE H|2[ZM OZ2|of XMEeL|Ct
A El Flat Field HO|E = 20| AFEE M, Figure 9.9 2t Z0| Bilinear Interpolation 22 ZCHEl =
HEEL T

A

MM Flat Field 28 HIO|HE Z2A|8t2 O|F Flat Field 2 H|O|E{E AF23}2{™, Flat Field Data
Save IL}Z2}0|E{2 AlSisSI7| FO0f| Flat Field Data Load IfZt0/EE AlsHstL|C},
4. Flat Field Correction IZ}0/E{E On 22 MA™S|H Flat Field HO|HE 7tH2tof HE%tL|Ct.

* FlatField G|O|HE 435t7| T0| Defective Pixel Correction 7|52 HX HYst=
20| Z&UC

*  Flat Field Data Generate LI2{0|E{S &5t HO| Chaah 20| FtH2E 2 F3H0F
S LC.

o OffsetX, Y:
CAUTION

—_

%4“2 258 = UAZE Acquisition Start FHS 2l = FIHEIE free-
S 1 M=

£ 7to2to] Sgsiof &L Ct.

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

Figure 9.8 Flat Field Cl|O|E{2Q| A/
copied - . . P Magnified Image
copied copied copied ',o' Boundary
| l l
O—roA :
copied ; »
'block of pixels i
Y [
" block of pixels |
O——F+—» ° scaled down data
copied
K
Magnified Image
Boundary
Figure 9.9 Bilinear Interpolated Magnification
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Flat Field Correction 2t& XML Lt2}0|E{= CtSat &L Ct.

XML Parameters

FlatFieldControl

FlatFieldCorrection

Value Description
Off Flat Field Correction 7|5 SHiX|
On Flat Field Correction 7|5 &7d

FlatFieldDataSelector

Space0 ~ Space15

Flat Field C|O|HE NM& E& 282
do2 -t

e Space0~Space15: Ar2At 4 HY

FlatFieldDataGenerate

Flat Field CI|OJE A

FlatFieldDataSave

9%t Flat Field 278 GClO|HE

HIZ|2d oi=elo Mg ct.

+  FlatFieldDataGenerate 2 st
HOlHe 2gd Hzalo M|
20| 7to2te] M ZACt A =
SiE CIOIHE CHA| ARE3t2{H

HIZ S 220 XMFsHoF Lt

FlatFieldDatalLoad

o| =
MT

HiS|gte o220 XA o
Field HIO|E{E ¥ Y 0222

=2{FLCt

Flat

Table 9.17 XML Parameters related to Flat Field Correction
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9.13.1 Flat Field Data Selector

A0 ot Hit 20| 443t Flat Field 27 HIO|E{= Ftoi2tel 2lgd of=Z2|of MEEZO AL, Of

HOlHE Ztoete] MS Zich M &AdgLct Jtoetel MYS Zth A 2oz 493 Flat Field 273

HIOIHE ALE5tE{H Zioi|2te| H2(2d M=o XFsHOoF LI VP-65MX-31 | 7t0|2t= Flat Field 278

HOIHE MESHALL 222 = A= 16712 HFYd HZ22| YES M-I LT Flat Field Data Selector
% E

ni2tolH & AF8SHY Edt=

8t
8t
ig 4 AL,

= T

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

Flat Field Data 0
Flat Field Data 1

Flat Field Data -
Flat Field Data N

Figure 9.10 Flat Field Data Selector

Flat Field Data Load

Flat Field Data Save |

Flat Field Data Load

Flat Field Cl|O|E{ X{&35}7|
HX 2/d3tEl Flat Field D|O|E{E 7t0|2t Flash D229 X|HE FHo| MEsteH, CHS HXE
M2AA L.
1.  Flat Field Data Selector IL}2t0|E{E AMESt0] A 2-d3tE Flat Field HIO|EHE MEY Y2
X8 gL o,
2. Flat Field Data Save IiZ|0|HE HA5I0 &d%tE FlatField 27 HIO|HE X[dgh K0
X et ct.

Flat Field 2% O|O|E| 22|27

Flat Field 28 C|O|EZ 7tH2to| |3t M 22|of MASH AL 7to2te| = Flat Field 2& H0|

FYoz =22 5 USHCLL

1. Flat Field Data Selector I}Z}0|E{Z2 AF23}0] Ft0|2le| £ FlatField & HO|E Yooz 2@
Flat Field & CJO|E{7} A= QoS X|&SHL|C}.

2. Flat Field Data Load I2t0|EHE M350 ME4SH Flat Field 278 HIO|HE &4 Flat Field 27 O|0|H
g9oz g2SLCL
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9.14 Digital I/O Control

Ftotel AEE /=8 Hits

| o
Digital I/0O Control 2# XML Lt2t0|H& CHEat 25

XML Parameters Value Description
Jlojatel HES QEY B 4° HE FHoR
LineSelector Line1
Meystcy,
FALSE Line 8 = HNEX| g
Linelnverter —
TRUE Line 8 Az A
Off Line & off|
ExposureActive | SiX =& A|ZtES HAZ =H
DigitallOControl | LineSource FrameActive St T2 29| readout TZtE AR =Y
UserOutput0 UserOutputValue 27 2o 2 EA =3
TimerOActive ALEX B Timer 28 AMSE BAZ £9
FALSE BitZ Low 2 H%
UserOutputValue
TRUE Bit £ High 2 873
O0|2AZMZAE GHRI2 Debounce A|ZF AH
DebounceTime 0~ 1,000,000
(Default: 0.5 ps)

Table 9.18 XML Parameters related to Digital 1/0O Control

Line Source & User Output0 O 2 MMM AtEX 84 7t2 =9

User Output Value

i Mz2 ALY £+ UASFLITH
User Output Value User Output Value
set to True set to False

Figure 9.11 User Output
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7t02t= Exposure Active £ M= E XS TLICH Exposure Active 212 & CHE Ot 20| =& A|Zt0]
S

—
ANZEEH 2485t & A2t

o
Obt
HU
Hn
=

=

AU O] M2 A9l EEAHZ MEE +& AL,
o
=

£3| 7th2t = E#YF 40| &0l & ol At o= Fthf2ts =& by
Tdiste 59t SZ0|H OF EIL|CH Exposure Active A& ZHESIY L =0| AN T =X, 7tH 27t
AX SZ20|H o £|=X| &olgh = ELICt

Exposure
Frame N

Exposure
Frame N+1

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

Figure 9.12 Exposure Active Signal
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9.14.1 Debounce

VP-65MX-31 | 7tH[2te| Debounce 7|s& At&otEH w=Edt &Y M=ot Fmot 88 =g FE5I0

Fudt 43 Mok Ftojzte] 33 & AL LICH Debounce Time 2 MFSH0 Fudh Y3 Ms2 BEhe
2 M=o XA High =& Low 7A| AZts X182 = ASLCH O, Fadt Y M=ot 7Ho|Eto)
SEE A

|H0t 22 Al ALO|0|& Debounce Time 2HE9| X[ A|ZHO| SHlishL|C,
Debounce Time & A7ESIH Of2f A&} 20| 273 ZUECH 22 High & L
EHEFSHO] RAIE L CH

Arrived Input Signals

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

Figure 9.13 Debounce

Debounce Time #& XML L}2t0|E= CtSt 25 L O

XML Parameters

Description
OFO|3AZME THR|2 Debounce A|7t
M7 (Default: 0.5 ps)

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

Table 9.19 XML Parameter related to Debounce Time
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9.15 Timer Control

Line Source € TimerOActive £ AXSIH FIH 2= Timer & AFE2310] 23 AMSE LHEY o~ QUSL|CH

VP-65MX-311 7tH2t= Frame Active, Exposure Active O|HIE & Q| Eg|

AMSZ AR 4

Timer 23 X

ML Ij2t0E &

ALt

XML Parameters

Ctgah Z&UCh

Value

7 MSE Timer 9 &
Description

Timer Trigger Activation 2 Rising/Falling

TimerDuration 1~60,000,000 ps | Edge 2 283t B2 Timer 28 239
7718 A
_ Timer 28 M2 & ZH3}7| Fo| HE8L
TimerDelay 0 ~ 60,000,000 us
XA AZE XH™
TimerReset - Timer & 7|3}t CHA| A%
Off Timer 28 A= G|
Sl =& AZHS Timer 8 2359l AA
ExposureActive
MBE AL
TimerTriggerSource o T A9l readout 7+ZtS Timer &3
CounterAnd FrameActive
MZO| AA MSE AR
TimerControl — _
Qe EZ[H MZE Timer 53 A9l &4
LineO
M2 AR
o MEISH E2|AH A2l &5 OX|E Timer
RisingEdge N N
£ MS E2HE HEGEE XY
MElioh EB|A M=o &t O|X|E Timer
FallingEdge N N
o o = MBS E2HE HEGEE XY
TimerTriggerActivation
MEdot E2|A L7} High T2t
LevelHigh N L
Timer 8 AM37F Q{22 XY
MEisH EB|A MZTF Low 72t M Timer
LevelLow ~ N L
=Y U7 RROEE XH
Table 9.20 XML Parameters related to Timer Control
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O £ =01, Timer Trigger Source & Exposure Active 2 A73}11, Timer Trigger Activation & Level High 2
At 220l= Ct2at Z0| Timer 7t Zr&2L|Cf.

1. Timer Trigger Source LtZt0/HZ Aot AA MBI SSE|H Timer = 252 A|ZgL|CH
2. Timer Delay Li2t0|HEZ Ao X[H A[ZH0] A|ZE = O

3

XA AlZto] RteE|H oA MZ O High Ft2HE Timer M2 7t &&5eL T

Exposure | |
Timer
Delay I |
Timer Signal

Timer Trigger Source event occurs

* Timer Trigger Activation is set to Level High.

Figure 9.14 Timer Signal
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9.16 Cooling Control

o2te] S HO= Wo| Aol AL,
Mah 4 U&L|CH ™ Gl Peltier | Xt
SO=E 4¥e & US

XML Parameters

{ Value

—

ML I2tO| B = Chgih Z2&LCh

hermoelectric Peltier 7} &2tE|0] MM 2EE

AL, 2= A7F W2tM Peltier 7+

Description
Peltier Operation Li2t0/E{E On 22 M3t
TargetTemperature -10°C ~80°C
B Peltier &5 2
_ Off Fan & SiX|
FanOperationMode
On Fan &5 473
CoolingControl —
FanSpeed - #Xl Fan RPM 29I
Off Thermoelectric Peltier 25 Sji |
PeltierOperationMode o Target Temperature Lf2t0/E{0] M-S 2=
n
O| &0 =M Thermoelectric Peltier &

Table 9.21 XML Parameters related to Cooling Control
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9.17 Temperature Monitor
FiHatole WE 222 RUESY| o 4 Ho| EE 0l JAojM MAIZleR 222 ol 4

UAELICH Zio2t W& 22 28 XML Tt2t0jH = Chgar 25U

Ed

XML Parameters ’ Value Description
Sensor 22 8 YK E S M2 4F
_ DeviceTemperatureSelector :
DeviceControl Mainboard | 2= =X QX £ 0o EEZ MH
DeviceTemperature - MM EHIQZ2E 2% HA|

Table 9.22 XML Parameters related to Device Temperature

9.18 Status LED

Ftoer == ZHHEte] & JEIE eiF7| fIeh LED 7t ASLICH LED o ¢Efet 10 siEst=
7to2r ¢Ef= Chsdt &L Ch

Status LED ‘ Description
Steady Red 7togt 7|3t ¢t &
Slow Flashing Red CXPLink & ¢t &
Fast Flashing Orange CXP Link =2l 5
Steady Green CXP Link HZ &
Fast Flashing Green g4 Mol M& 5

Table 9.23 Status LED
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9.19 Test Pattern

2E &QIst7] ol B MMERH Le 4t OO/ CHA LM Hdst

AEY = USLICHL HAE IH2 25 M 7HX|7t e, 212t 72 SEge R
|(Grey Horizontal Ramp), CHZf #eke 2 10| CHE O|D0|X|(Grey Diagonal Ramp), 12|11

Cjzt weko = gfo| Ct21 ZA 0= 0|0/ X|(Grey Diagonal Ramp Moving) & LI Ct.

2 28 XML ofetolE= chZar 254

AL
>
m

£l
m

_t__l
m

XML Parameters 7 Value 7 Description
Off Test Pattern 7|5 SfiX
GreyHorizontalRamp Grey Horizontal Ramp £ &7
GreyDiagonalRamp Grey Diagonal Ramp 2 473

ImageFormatControl | TestPattern

GreyDiagonalRampMoving | Grey Diagonal Ramp Moving 22 A7

MMM XN SSH= Test Pattern 2 2

273

SensorSpecific

Table 9.24 XML Parameters related to Test Pattern

Figure 9.15 Grey Horizontal Ramp
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Figure 9.16 Grey Diagonal Ramp

Figure 9.17 Grey Diagonal Ramp Moving

FtH 2o A= O M2tA ZEHE|= Test Pattern 2 0| HEtX|22 FA0| CE2H

oo | 22 T USHE
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oo 7t2H Y =2 7IELR2 g2 & F¥e 7IsYLLh 0] 7|52 ZtHEte 2E HE
X

XML Parameters Description
FALSE ReverseX 7|s SiiX

TRUE | 49| B28 HIFE UL

ImageFormatControl | ReverseX

Table 9.25 XML Parameter related to Reverse X

Figure9.18 f& G4

Figure 9.19 Reverse X g4t
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9.21 Device Link Throughput Limit

Device Link Throughput Limit 7|5
AHE ZtsTt A0 9 ES Kot

AL
| = =2 T

Sl ArEXAtE FHH2HOM AMEA HREIZ OO E H&Y W

=

o
(o]}
A

>
C
il

Device Link Throughput Limit 22 XML It2t0|E{ &= CHEot 25 L Ct

XML Parameters Description

DeviceControl DeviceLinkThroughputLimit | AF2 7hs$H Z|Cf CHYZE X $HBps
(Bps)

|_

Table 9.26 XML Parameter related to Device Link Throughput Limit

x¥ol dA EZES Hoz{H Device Link Throughput Limit TF2t0[E{E 1,000 O] 42|
(@]

o
O | #2= 2WeHAIR. 2K gow Fy FHo| MatE £ AFUCH

9.22 Device User ID

7t 2Hof AFEXE He| HEE 16byte 7FX| @S 5= UEL|C Device User ID 2t XML If2tO|E =
=l s

XML Parameters Description

DeviceControl DeviceUserlD AEX GOl HE U= (16byte)

Table 9.27 XML Parameter related to Device User ID

9.23 Device Reset

I ZALICt Reset 2 &sIH 702t} CXP Frame Grabber

FtH2E E2|MOZ Resetst] M ZiC
SiOF BfLICH Device Reset 2+ XML If2t0|H& CHS1b Z& L CH

S
Atole] A2 SHAE|22 CiAl HZ

XML Parameters Description

DeviceControl DeviceReset Z22|X Reset =

Table 9.28 XML Parameter related to Device Reset
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9.24 Field Upgrade

toj2te ZENAM FIHEIE 281SHK|] %10 CoaXPress QE{HO|AE E3f Firmware 2 FPGA 22|
A O|ESt=E 7|52 MSLICE XMt HE Y2 Appendix B E EESHUAIL.

9.25 User Set Control

AEX= 72t A™EE2 FtH2t LHE 2| Flash EH0| MESHAHLE CHA] 232 = USLICH MY 92 F
JHE X280 Load Y2 M 7HE X|2TLICE User Set Control 2t XML It2t0|EH &= Cr21r 25U Ct

XML Parameters Value ‘ Description
Default 7tH2t @82 Factory Default Settings 2 1 &4
UserSetSelector | UserSet1 7toj2t 882 UserSet1 £ ﬁE—'*'
UserSet2 7tH2t 482 UserSet2 2 ME
User Set Selector O A ﬁEﬁ”ﬁ._F AHER BEE
UserSetLoad -
7t 2H0f| Load
User Set Selector 0| A{ MEISE A0 HAXY2|
UserSetControl
Ztogt 482 M
UserSetSave -
e T Default Y2 Factory Default Settings
HAOCZ Load Bt 7tsEHLILCE.
Default 7tH2t Reset Al Factory Default Settings &8
UserSetDefault UserSet1 7t 2} Reset Al UserSet1 A&
UserSet2 7tH 2} Reset A| UserSet2 &&

Table 9.29 XML Parameters related to User Set Control
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Default SO MEE 7ioat 27 g2 FHHEte] &Y YYo=z =22 = JUXU 43 ¢S Bad
== HEHO ZiHEte] S UG AL FHHEHE reset ofE FHO2te] &Y FHO
RO L MY I M 2F ¢S reset ot 20| = ALESIEE 28 US MEA Y F oo

X Eahor &Lt

>

X o
o
re

\J
rlo

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 9.20 User Set Control
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10 HZ 3% o] =l 3 =%

HMEZOl Ol &S ofH of2f Mes HHol A7 HHELICEH
« 3}THO| OFRAZ HO|X| %E E2
= 0|2 YZO| Mz =A=A =HstHA|L.
HH S80| M2 O|R0X|=X| 2QISHYA|L.
= I Ef|A Y2Y REY B2, E2[AH MUz YHE[=X| 2lstHAL.

o H=L} Glass 0] #X7F 20 A=A =HQsHH AL
o RHZ=O| ZFHO| F =X =HQSHYAIL

. duo| o5 L2 He
o BZT} O QER| HOIBHAIR,
o =Z AZHO| HESH X| SHOISHAIR,
o RE|IN7} T QUK SOISHAAIL.

= Gain ¢{0] HF & 2EEOf UA=X| SHQASHYAIL.

= @ HZ0| MU=z A=K 2elstHA 2.
= FHOEtOI M AZ|7F LALE B EH 2 Al AHEES SAISHIAIL

« EZ|A ZEJ N2 SHERX @BE EF

o Software E2|H 3 M™O| X2 £ =X SQISIAA L.

s CXPin E2|A ZEQ| Z2 CXP Frame Grabber OlAf E2[7 27F0| M2 = A=A

LIS Al 2.

o QI E2|A ZEQ| H2 A0l HZO| MHE E|RA=X| SHQISHAIL.
o S0l =X HE W

o Coax A|0|& HZO0| MUE ZUE=X| ZlstiA 2.

o HAFHO| FZHEl CXP Frame Grabber Off 7t 27t HOj2 HZAEZ0f A=K, 2F0| HMri=z

X}
EA=R] =HRASHHAIR.
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Appendix A Defective Pixel Map Download

1. Ao ofef ¥F JEXME Defective Pixel Map HIO|HE %5t CSV Lt (*.csv)2 XETLICE
= o St 11 o o A O o o
REZ OF2 Apdet s HEZHOAM RS Mol ZE5ULCH &Y Al HE8&= A2 a3t
==
o U HEsE 2 A 2el2 FHe = Me|EL o
SHO AL I A I ol
o Zt e W AE Y, N HE Y202 UL
o IO ¥ &AL 2ELICH
Dj Hd49-© s P defect data.csy - HI2ZF
AR e T DRE BIE NYQ) 2 ESH)
o |: comment line,
# #e g +(11 -2 | -- coment line,
o] a2 -- H,Y
20 o o 2t | [ O 2 2611,3
Zagc & = ) 178,7
[ — — 52,8
D13 > £ 699,8
F —_— 268,10
A B c D 112,10
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 |

2. Vieworks Imaging Solution 7.X & &%t £ Configure HHEZ S5t Of2{et &

Device Maintenance

Defect | FFC Script

Defect File Information

1. File Path @

D:Yt151M-defect.csv

2. File Size
1E1E

1. Camera Defect:

2. Download Defect:

Camera Defect Download
Download ] [ Upload to PC
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3. LI2ZE7I 22EW MY 1¥S AMPEULL ME 0| TdE = S 0| 225X $ER

FOSHY Al 2.

Device Maintenance

Defect | Frc

Defect File Information

1. File Path E]

D:Yt151M-defect.csv

2. File Size
1E1E

1. Camera Defect:

2. Download Defect:

-—

Camera Defect Download

Download Upload to PC

4. LCI2REJ 2=EE OK HES 28010 &2 &5 E5UCh
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Appendix B Field Upgrade

1.
2.

Vieworks Imaging Solution 7.X & A &5t = Configure H‘l 2 22510 OPEHQF 42 2 BAIELCH
PKG HS 15t 1, File Path HHES 2&/°t LS MCU, FPGA = XML 20|

Download HHES £ &gt

| Device Maintenance

[t | seript |

PKG File Information

1. File Path E

2. File Size

1. Camera PKG:

2. Download PKG:

Camera PKG Download

|_Downoad_|
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