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5 HE 4

51 78

VC-65MX-311 S VC-65MX-351 7tOf|2t= 4t HEOM JBE vC Al2[=0] ME F7hHE 65 07t 2
SH& =2 CoaXPress 7HHEE Gpixel 2| %4 CMOS @& MM 7|2(GMAX3265)2 {83 & LICE.
VC-65MX-31 | ZtH2t= Z[CH 31.6fps O] £ =2 9344 x 7000 Ao AAMS 25T = JAZLCEH H
e £z7F st o2 0| MM E VC-65MX-351 ZtH|2tE Ed %|CH 35.5fps O S=Z 9344 x
7000 SHHEO| FHE ZSE = USLICH MA %1 FPD MZALO|AM Qs FYA0| SHAIXOQI

—

7l1&8 S vC-65MX ZtH2ts 1% A4 M2l 7|su o 2Tt S E HMIYLCH Dot oA
P A FUZE KBS VC-65MX-311 X VC-65MX-35 1 7tH[2t= FPD, PCB X Ht=X| ZHAL 59

MEt22 OfE2|AH0]d0] O H YL Lt

High Speed 65 Megapixel CMOS Image Sensor

Electronic Exposure Time Control (Global Shutter)

Output Pixel Format

s VC-65MX-311: 8/10/ 12 bit

s VC-65MX-351: 8/ 10 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 / 35.5 fps at 25 Gbps using 4 coax cables
e PoCXP(Power Over CoaXPress)

e Gain/ Black Level Control

* Test Pattern

*  Temperature Monitor

¢ Field Upgrade

e DSNU and PRNU Correction

*  Flat Field Correction

¢ GenlCam Compatible — XML based Control

*  VC-65MX-311/VC-65MX-35 | Feature Bar

e I |

Page 9 of 80 D-19-933



VIEWOrkKks

VC-65MX-31 1/ VC-65MX-35 |

5.2 Specification

VC-65MX-311 & VC-65MX-351 7}0|2}2| A}

ro
inl
dlo
=2
my!
il
-
i

Specifications

Active Image (H x V)

VC-65MX-M/C 31 |

VC-65MX-M/C 35 |

9344 x 7000

Sensor

Gpixel GMAX3265 — Normal Speed

Gpixel GMAX3265 — High 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

Max. Frame Rate

4 CH: 31.6 fps @ 8 bit

4 CH: 35.5 fps @ 8 bit

4 CH: 27.3 fps @ 10 bit

4 CH: 27.5 fps @ 10 bit

4 CH: 24.1 fps @ 12 bit

N/A @ 12 bit

4 CH: 31.6 fps @ 8 bit (2x2 Binning)

4 CH: 71.1 fps @ 8 bit (2x2 Binning)

Mono

Mono8 / Mono10 / Mono12

Mono8 / Mono10

Pixel Data Format

Color

GB Bayer8/GB Bayer10/GB Bayer12

GB Bayer8 / GB Bayer10

Exposure Time (1 us step)

14 pys ~60s

12 pus ~60s

Partial Scan (Max. Speed)

6349.2 fps at 4 Lines

7142.8 fps at 4 Lines

Black Level Control

0 ~ 255 LSB at 12 bit

0~ 63 LSB at 10 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 62 dB @ 10 bit
Lens Mount F-mount
External 11~24VDC
Power Dissipation Typ. 13.5 W Typ. 17.5 W
PoCXP 24 V DC, Minimum of two PoCXP cables required
Temperature Operating: 0 ~ 40°C, Storage: -40°C ~ 70°C
Dimension / Weight 80mm x 80mm x 103 mm, 750g (with F-mount)
APl SDK Vieworks Imaging Solution 7.X

Table 5.1

VC-65MX-311 & VC-65MX-351 A
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5.3 Camera Block Diagram

‘ DDR3 \ 0
External Trigger]

\
' FPGA 3
LVDS Image Data: [~ “4—[ Line Output ]
CMOS Image Processing Seemmmmmemaanan .
Sensor | sp| control and [ coax | CXP6
: Control Logic . Driver : Channel 1
. e X J
AN J i ey
: s Coax CXP6
N ~N ¢ Driver : Channel 2
: S )
5 e
3 Micro Controller ~ [=——= Coax CXP6
] : - Driver ' Channel 3
: P ——J 1 K J
f R N
R A oo Coax : CXPé
Driver : Channel 4
PR ¥ J 1 X J

EEPRO@ [ Flash ] 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= HEEHS XSS ?leh Flash 2t ?I¢t DDR3 O F#%&[0f AL

R -
el
o
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54 AMEY ST £4

Ct2 dgf=&= VC-65MX-311 X VC-65MX-351 Z2{ Gl Sei FtO2t0f CHst
2o EL|LCt

Spectral response
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— 11—
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o
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mjo
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Figure 5.2 VC-65MX-M/C311 % VC-65MX-M/C35 | Spectral Response
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5.5 Mechanical Specification

Chg =02 Z2|0H THelef 7tHel X|=& LIErL T
- 103 =
+0.08 46.5 (Optical FB)
= 80.0%:: - 47.49+0.2 (Mechanical FB)
68.0
4-R3.5 N -1 8.6 __
i ¥ . 366 _ — A
i O O

I

.

=
55.0

80.0:58
68.0

-

Image Plane 8-M5 DP 7

Camera Mounting Screw Holes

Glass

8-M5DP 7

Camera Mounting Screw Holes

%

[

<7

FAN

Figure 5.3 VC-65MX-311 % VC-65MX-35 | 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 FGoCt 7P L|CE AbMeh L2 CXP Frame Grabber AHE HYHME
KXSHAA 2.

Ct2 EAof ek ALEXF PC Off ZtH2HE A LICE

1. Zto2ter MY 35 X7t 22|20 JsX,pCcol A
o MY 35 ZKE ALESHo] Ztogto) MAS S5t 2% 2H._'| = o
o PoCXP(Power over CoaXPress) X|-2 Frame Grabber & At23}0] 7020 MYAS 32t
4% 3 A E TIASHHAR,

X
ujn
™ o>

N
r
rio
OH

= ZXE A8%te 4%

Coax 70|22 &Z &8 7IMES] CXP 4 E CH1 0| =1 CHE €2 PC 2| CXP Frame
Grabber CH1 Off SAZgLICE O CF3, CHE M 7H2| coax HOlE2 AHE3IY ZtO|2te| CXP
Y E CH2, CH3, CH4 2t CXP Frame Grabber CH2, CH3, CH4 & ZtZ} AZgtL|Ct,

b. T O{HHE Fto2te] MY U™ chxjof AZGLICH

c. T& OfHiECe EIE T7| 2MEQ Z&LICHL

o

3. PoCXP X|2 Frame Grabber & At23tE ZAL
a. Coax 70|&2| ot&F B2 7IH2te] CXP HU4UE CH10| &1 CFE 22 PC 2| CXP Frame
Grabber CH1 Off ¢1ZA%LICE O™ CH3, CFE M 7H9| coax #HO|22 AHESIO] 7tm2te] CXP
4 E{ CH2, CH3, CH4 2t CXP Frame Grabber CH2, CH3, CH4 & Zt2Z} A ZstL|C},
b. CH1 3 CH2 x{d2 ©tEA| AZ{oF 7tHzto MAS 3= = 2

It
AE L.

4. EE A0|£0| M2 AZEA=A| =elgtLCt.

Power over CoaXPress AF2 A| FO|ALEH

PoCXP X|& Frame Grabber & A5t ZtH|2t0| M2 S=ot2{ ™ 7tz S CXP

Frame Grabber 2| CH1 % CH2 & HIEA| HAZAs|oF $hL|C},
CAUTION
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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 THs§oF 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 @ 6T MA YA CiXL: toer M YA
e (34 HEE Y/=¥ XL 2F E2|AH Y= A Strobe =F
e @ CoaXPress 7{4H: HIC|2 GOy M& S Zto2l X o
[ e T T EEE-_—_—_— @
__________________________________________ )
. - e/
@
_________________________________ 3
CH4
CH3 |l oo, @

CH2
CH1

Q) ©

Figure 7.1 VC-65MX-31 1/ VC-65MX-35 | with DIN 1.0/2.3-type Connectors
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7.2 CoaXPress 7{4lE]

CoaXPress ZE2EZ0|= Ats 3 HM WL F(Plug and Play)0| Z& (0] ZtH20|A CXP Frame
Grabber 22| HZZ F&stA ZX[& 5= JUESL|CL 7HHELRL CXP Frame Grabber AtO|Q] HZ2 5=
7| 0| &(coaxial cable)a AtE3t, #HO|2Y %[CH 6.25Gbps 2 HIO|EHE &Y = UASLICEH PoCXP X| &l

o O =
CXP Frame Grabber £ AI&%t= 4% &% #0228 S 7tHzt0| MRS S8 =& AUAFLICH

o M 4

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{E

VC-65MX-311 % VC-65MX-351 7t 2t2| CoaXPress Y E{= CoaXPress BEZS 20 HUUEO xHd
Td2 0 Bt Z&LILH

Channel Max. Bit Rate per Coax Type PoCXP Compliant

CH1 6.25 Gbps Master Connection Yes
CH2 6.25 Gbps Extension Connection Yes
CH3 6.25 Gbps Extension Connection No
CH4 6.25 Gbps Extension Connection No

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] 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

. 92 MY BF WAL 11-24V MY 0| 3a 04 ME F2 KL M

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

orgff 22 4 T HUYEC E2A = Y =|2E LELD ASLICH E2H Y8 Mes ZE

_I
MEELICH Debounce 7|s2 AFESHY ZIH 20N &

27 Faot 48 M2 ek
o S =z St A A = olgd © SE Dask A
23 Mzo| g KT = USLLCH T E2|A M=o Y2 ofefjo| gl=2ket 20| M8 S5 =
AL
AUSLICH
User Side Camera Side
+3.3V
o)
+3.3V ~ +24V
Q 1K
_ MMBF4393LT1G
o\o Trigger_In+ 1 2 IR38 A A A 180/1608 ]
g Trigger In- DJ—gL s S>> TRIGGER_INPUT
_ N K‘
o
HO ¥
—H®@ = 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 sfojzto)

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

3.3V

0V

470 \
STROBE_SIGNAL l|:>o N STROBE_OUT ( @ @ ) >> TRIGGER_IN +
TTL Driver ONO) >> TRIGGER_IN -

3
<7 J7 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 o dds Qnjgrt.

Acquisition Start/Stop @& % Acquisition Mode

=]

Acquisition Start &2 AMAsIH JtH2ts Y &S5 FH|ELICH Acquisition Start BE S A& SHX|
AL

o =
ol 7ihats dds 2S5 + YsHCh

M

Acquisition Mode IZ2t0/E= Acquisition Start FH2| &tz 20| ZHHQl F&S O[X| 11, VC-65MX-31
| % VC-65MX-35 | 7t0|2t= Continuous Bt X| 2% LIC},

Acquisition Mode IlZl0/E{E Continuous 2 H78ESIH oF To| M-S =50 F0|= Acquisition Start
HH2 QR E|X| AELICH Acquisition Start HE S MAsH & st O

g e g5 = USLHLOL
Acquisition Start H &2 Acquisition Stop @d =2 A7 ®IX| AL |FXIELICH

=2 T

>

cquisition Stop
YHS HASH 7iH 2= Acquisition Start FHS M2 HASHY| WK Y2 &5 5= QEUCLhL
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Exposure Start E2|7

Exposure Start E2|H M= E 7tH2t0| 3ZSHH Ft02t= Exposure Start E2/7 25 L[f7] YEfE ST
2 LE 1S ddstn =S readout B L|CHFigure 8.1). 7tH2}7} CHS Exposure Start E2|7 AMSE
dtOrE Y AENTF E|H FtO2h= Exposure Start £2/7 E15 Lff7] &Ef2 Z|=O0rZL|C O AEHOIA
MZ& Exposure Start E2|7 A E FtHE0| 335tH Ft02te CHS == A|&FeL .

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

Trigger Mode IZ}0/E{E Off 2 MHoIH M 2= ZR$H exposure start EE|HE LIEOA LMAIZ| 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 IIZI0|HE On 2= A7YSHH ALEXLZL 7HO|20] exposure start EE2|H AZE SEHAM
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 H=E S8tH 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 HZslfof LIt O CHE CXP Frame Grabber ®ZEALOA X3 ste API & 2830
CoaXPress EZ|7{ AT E exposure start E2|AH A2 A FtH2t0]| 338 4= 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 S55HH Fto2ls S SS5S AL g 25 aEoM
% Q4+ FHE 2SS 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 FF 2 HASIH Fi0ct= G =SS

o ZH|BHL|CL. Acquisition Start B S AU
o It FaS A5 5+ S
il

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

AHAHSIH Fto2ts Ct3a 20| RSt

o FtOEt7t EA& =S5 pEE MEstn AR pRoH FA| S =5 V|52 TEEULL

o FtOEt7t EA& =5 HYE Tdstn JoH M IO do 25 EE ARSI M G g5

7lsg BEELULL

Ftoete] Fa =5 V|52 A5 BESHZ| MO Acquisition Start FHZ CHA|
HAHSH, sy FH2 Fto|2tolM FAIE = JASLICL o2 EXME SX[SHHH
Acquisition Stop =S H¥stn FtH2trt G4 25 HEE 25 WX 7|t
CtS Acquisition Start FE 2 HASHYAIR,

VC-65MX-311 X VC-65MX-351 7t 2t0| M= Continuous ot 7tX| BIHH O 2 Acquisition Mo

= M
eSS Eo=

= UAELICL Acquisition Start FE 2 AT T YSt= THE exposure start E2|H MZE F4Ig £
AUESLICE ZtH2t7F Exposure Start £E2/7A &5 L[f7] &EfO|M exposure start E2|H M E =4lgh U{OLC}

Ftoets F¢E =S5t

METLICE ZtH2tE Acquisition Stop HE2 MEME 7K AHZSHN S&
2l E3tL|C} Acquisition Stop HH2 AHMstH O 0|4 42 252

=h)
A A
= I-_'_o-|_|__

=
==

&Lt
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8.3 Exposure Start E2|A

Trigger Selector LIZI0|HE AMBSIY ALY E2[H fYES MEZ = A1, VC-65MX-311 I VC-65MX-

351 7I0|2t0| M= Exposure Start E2|HTt AL 5= UESL|CH Exposure Start E2|H= B4 252

A &S O AHBE LICEH Exposure Start E2|H &= 702 LHEOA S HLE Trigger Source &

Software, User Output0, CXPin f== Line0 22 H7F5l0] 2F0M 35 = UELICH Exposure Start
X

Eg|A =& 7tH2to] 5ot Ztets F HES AT L

8.3.1  Trigger Mode

Exposure Start £2|7{9} 2=l 7}% Qe M2t0|El& Trigger Mode It2t0|E{ LICH Trigger Mode
ot2t0je = Off == On 22 HYE £ L

8.3.1.1 Trigger Mode = Off

Trigger Mode LIZI0|HE Off 2 AXSIH T Qs I E Exposure Start E2|7 AMSE FHHEF LHEO|A
M5 20| AF2 A= 7HH2H0| Exposure Start E2|H ASE 338 Ea7t l&LCh

Trigger Mode £ Off 2 A%t & Acquisition Start HHS AWSIH FIH2t= A5 22 Exposure Start
Eg|A NS E METLCt M2 Acquisition Stop EES Maet W7tX| AHZsHA Exposure Start
=

E2j7 ABE MM

Free Run
Trigger Mode LiZt0|HE Off 2 47ESIH ZtH2t LHEOM BR3P BE E2[A M3 E
MdgtLCE Ol 0| ZtH2tE H7ESHH AMEAZ ERot EZ|AHE FYUSHK| QAot=

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

—

7t 2H0 M Exposure Start EE2|H A2 E H-d5t= £ X Acquisition Frame Rate It2t0[E0f| 2|3Y

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 MMetL|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 HAl5H0] 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 /S E 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 HE%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 7HHEH0|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 AFESH] = =
=L

rc

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

Trigger Mode LiZ}0|E{E On 2 A7dSI1 Trigger Source LIZt0|EHE CXPin 22 7ot AL 702t
CoaXPress E2|7 A& (exposure start)S 2 23H0F YA SES A|ZfE 4= QUELICH CoaXPress E 2|
MBS = FtH2te| Exposure Start EB|H A& Ashe $3stL|C KHM|SH L{2-2 CXP Frame Grabber AHE
HYEME HZRSHAIR.

CoaXPress 1= 0| &% 0X|(rising edge) E& 312 OfX|(falling edge)S T4 S E2|HZ ABY %
QI&LICE Trigger Activation LZH0|E{O|A Al OfX| £ 3} O|X|S E2|HE MESHA| MefstL|ch.
FtH2t7t Exposure Start E2/7 B15 7] Aefo] Y= AL At Ea|H ST

FO|(transition) [OICH PAH 2=
FtH2tol A CoaXPress E2|H AMZE $Al8H & L=
SiASt {22 Exposure Start E2|7 A=0f 8§ QL LICH FH2LOA] CHA] {28 Exposure
Start E2|A M=o B3 = UAA =W M= XS E Exposure Start £2/7 g5 L7 YEZ
| SOtz LIt ZHH2t7t CoaXPress 1= 2| XMO{0f| oJsf 2&38t= Z20|= CoaXPress E2[7 4=9
Z710] 2lsf Ctat 20| frame rate 7t A7 € LICL.

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

Il
0 o

1

. — = Frame Rate
CoaXPress signal period in seconds

O|E& =0, 500 ms(0.5 %) F7|2| CXP E2|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 M E YutH o=z 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 2IF M=ol Moo oldf EHSdts 4= AR E2|A M=ol FI[0| s Ctaa Z0| 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{Z{0/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
SootH, Timer Delay IF2t0[E{0] &7 X|AH A|Zt0] BtRE 2 Fod 2SS T =52
N

Al ZfRfL L.

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
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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 AN 2AE9| & A|Zt0| Exposure Time Lt2t0|EO| o|sf A™HELICH &5
Ol X|(rising edge) E2|HE HHSIH QI E2|H AM37t 45 [If =& A|ZH0| A|&tE|1, 52 Of 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 4 o X|(falling edge) EE|HE
HESIH QF EZ|A Mzl stde If &S AASIL, =& FH2 M7t 45 WIHXA] A& E Lo
otz 1382 &5 OfXl(rising edge) E2|HE M3 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

FtH2tE Ch2at 242 WAooz %53 0= Exposure Time LI2tO0|EHE MM =& A|ZHS X|Hd|of
ghLct.

off2 8%

On, Trigger Source

* Trigger Mode
Software 2 8%

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

=  Trigger Mode

=
=
=
*  Trigger Mode = On, Trigger Source
Exposure Time LI2t0/E = & 7tsot ZAgEDH A A7E5IH ot & L|C} Exposure Time If2t0|E =

ORO[AZMZALE(Ws) B2 =& AlZts 28U 7tH2te] 3& “hsth Xa 8 Z =F A2

Ch=ah 254

Camera Model ‘ Number of Channels { XA E AZH l XL == AIZH
VC-65MX-31 | 1/2/4 Channel 14 us 60,000,000 ps
VC-65MX-35 | 1/2/4 Channel 12 us 60,000,000 ps

t: Exposure Mode £ Trigger Width £ H7%t 4% &= A[Zt2 E2[A Mzo| =0 Qs AFEn

Z|o Met2 glEUC

Table 8.1 XA 9 X0 =5 AZt 4% Z
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8.5 Exposure2}l Readout Overlap

g = 5 7tX| .t 1pgo| ZotELCH A HRY 14y
LESE PIYLCH =E Y2 2AZSHH MO T ZfZ2 readout St
o t SiA VC-65MX-311 & VC-65MX-351 70 2t= 7

r|r
—~ _|r]
rE
=
=
0z
mjo
r
o
o
-
iml

=
i |
182l EH(overlap)@ 3183H= ‘overlapped’ -F 2EZ AEULICH
=

O Ao CHgt o 7*% readout 5t= ¢t 9H31|Ef01| EEI71 M=E -S-EGE A

hu
I Ho
0R
0x
=2
.
rot

Exposure Mode If2t0|E = TrlggerW|dthE 4dst ERE '—PEH:'.* L|Ct.

Acquisition Start
Command
External _
Trigger Signal
Frame Acquisition N
Exposurs RSN

Frame Acquisition N-+1

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

Figure 8.7 Overlapped Exposure and Readout

M 2te] =Z=1t readout 12| overlap Ol E+=

o
overlap {27} A EL|LCt. ‘Frame Period’E StL+2

o 7

Y = 28N ALY, FIHEe] AE Y- et
A o
L= AE REMNR L ez Fojg B2 CiEa 25Ut

oo ot

x|
o0 tiet =& AR XEEH O3S

e Overlapped: Frame Period < Exposure Time + Readout Time
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Guidelines for Overlapped Exposure
7tH2te] == 1} readout B2 overlap St & X SSIEE Chg F 7HA| Al FsHOF Lt
o O|F B9l =0 T Y M MER FHo &=

2 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

VC-65MX-311 % VC-65MX-35 | 7t0|2t= A 2 2Y ME7F ZEE MME AL LI CH Exposure start
ERAE 2 2Y MHIt TRE Zio|zto] 3S6HH otz D2t 20| MMl ZE 2Rl =ES
AIZFLCH O] & 182 dH-st =& A|7H0] ELHALL Trigger Width =& ZEE A&3te= dR0=
exposure start E2|H M2t & AlZtE TEY WX MMl ZE 2tRloA AHEELCH 52 MHAe
ZE 20 ZEE A, ZA| 4 H0|E readout IS A|EHELICE O] readout IFE2 2+Ql T2

Tl BE DM HO0|HE readout & [{7HX| A& E L|CH,

=228 MEHO| 7Hg 2 §Z2 449 ds =A5Y M, dAMe ZE HEO| SAM &5 AlXStR
SA0| =22 SEot= YLD 0| S8l 2S5 ddof HH oM S 8717t B w et
dgs WA =, o2 23 X0l M2 g ST I U & A= 2ME Hx=ted +
ALt

FtHEHE g =& AlZIO| A|ASHE S0t =& A|Zt0] EUHEH S E5HE Exposure Active =3

Trigger Signal

External |-|

Line N-2
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Line N

1
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an

Exposure Time Readout Time

= Line Exposure
I =Line Readout

Figure 8.8 Global Shutter
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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
T4 IS XHEY = UASLCH AFEXHE MM YoM L8 Jonts Eez ¥ I 1 J4Y9S ROIZ
AYstozN MA IS 258 Mot sYs ZAo| A4S HOL WE {52 A5 5 Y&L|Ct ol
Width 3 Height If2t0|HE 2H AdH™SIH 518 st XL frame rate 7t 57t LICH ROI = Of2f
20t Zo| MM H(array)o| 1% AL B2 ™Moz x| MHELICE
Offset X Width
D 5 79
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Figure 9.1 Region of Interest
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data in this area
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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 - oAl oM £8 bt Z[Of =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.

e VC-65MX-311 % VC-65MX-351 7}H2to| A2 Width Ti2t0|E{= 32 o| Hi=Z AH|0F 8} 11, Height

oiEt0jE = 29| B2 2FsH0F LT

VC-65MX-311 & VC-65MX-351 ZtH2to| A M7 7hsst XA ROIWidth X Height = CHSot Z&LICH

Camera Model Minimum Width Settings Minimum Height Settings
VC-65MX-31 |

64 4
VC-65MX-35 |

Table 9.2 Minimum ROI Width and Height Settings
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VC-65MX-31 | 7t 2t0| M Horizontal S Vertical ROI 2] Bistof 2 %) = &= Ofef &2

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 VC-65MX-311ROI A7|0f 2 X|Cf =7 £

VC-65MX-35 | 7} 2t0| A Horizontal & Vertical ROI 2] Bistof M2 X|Cf =y £c= ofzf &2

5Lt

ROI Size (H x V) 1 Channel 2 Channels 4 Channels
9344 x 1000 62.3 fps 124.7 fps 242.4 fps
9344 x 3000 21.2 fps 42.4 fps 82.4 fps
9344 x 5000 12.7 fps 25.5 fps 49.6 fps
9344 x 6000 10.6 fps 21.3 fps 41.4 fps
64 x 7000 71.1 fps 71.1 fps 71.1 fps
2336 x 7000 35.5 fps 71.1 fps 71.1 fps
4672 x 7000 18.2 fps 36.3 fps 71.1 fps
7008 x 7000 12.3 fps 24.6 fps 49.2 fps
9344 x 7000 9.1 fps 18.2 fps 35.5 fps

Table 9.4 VC-65MX-351ROI 37|0 M2 X =Y S

CAUTION
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9.2 Multi-ROI

VC-65MX-311 % VC-65MX-351 Zt2t0| A X SSt= Multi-ROI 7|
16 72| ROI € A8 £ ASLICL Multi-ROI & 285tH Fd= = 2
MA O readout &FL|CH I3 CHS, X|-YoH HAO|A readout ot HEE ZTSIY StLto| Mo =2

FtHEo M SR LIEL.

An mo

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

XML Parameters 7 Value 7 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 | «  Active: Multi-ROI 7|5 A &
« Inactive: Multi-ROI 7|5 AFESHX| %S

O O 2 & IiztO|HE pixel
a: Multi-ROI 27 7'0] SE2E W True & ©tatst7L} MIAMXIL MEHEL|CH

Table 9.5 XML parameters related to Multi-ROI
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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
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] noooojpooooooooojojocoooooooon oojooooo
o WO 000000000000 000j000oo0o0ooon oojooooo
I FEEEEEEEEE I EEE Doooooo

Figure 9.2 Multi-ROI
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VC-65MX-311 8 VC-65MX-35 | ZtOf|2t0f A Multi-ROI & SEE Wf ChS AFZO| F2|sioF gL C.

¢ Multi-ROI Offset X 2t Multi-ROI Width 2f2| &2 7Ztm2t MM Q| width ¢f2 Zateh 4= &L
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

*  Multi-ROI Offset Y 2} Multi-ROI Height {2 22| Hix+2 H™g = JUELICH

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 9.6 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 At52SZ 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

Page 45 of 80 D-19-933



VIBWOrkKs VC-65MX-31 | / VC-65MX-35 |

VC-65MX-311 H VC-65MX-351 7t 2L0] A binning 7|2 X-&3}t2{H, Binning Vertical Mode 5! Binning
Vertical Li2t0|E{E MA-s{OF BFL|CE O| Ztof| [2tA Binning Horizontal Mode 3! Binning Horizontal
oteto|He A2 2 Yoo EF Lo

Figure 9.3 2 x 2 Binning
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9.4 CXP Link Configuration

VC-65MX-311 % VC-65MX-35| 7tH|2H= CoaXPress Q/E{I|O|A S Ar23}0] FtH|2tQt AFE AL ZHEEO
A X|El CXP Frame Grabber & HZd0f BtL|CE CoaXPress QE/HO|AE Ehd| coax HO|E2S AME5H0]
7H0[2tRE CXP Frame Grabber & @ A5t1, A 0|£F Z|CH 6.25 Gbps 2 H|O|HE TEE = UELICE VC-
65MX-311 X VC-65MX-35| ZtO|2t= St Master SO %[O 3749 =% Az FIAE Y +
UELICE CoaXPress B0 M2tAl Xt5 3 EX|(Plug and Play) HZ{LIES X|st7| ME0|
7}0|2H0ll Y CXP Frame Grabber 22| HZS MatstA ZX|g 4= USL|CH

& 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 9.7 XML Parameters related to CXP Link Configuration
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9.5 Pixel Format

VC-65MX-311 7t02ts LHEHC= A OO|HE 12bit tHE A2|L|Ct. Pixel Format LtZ0|HE
AH25H0] ZHH2Ho| A M& 5= A HO|E{ 2] pixel format(8 bit, 10 bit === 12 bit)yg ZEE &= UASLICHL
7t 2Ll M 8 bit EE= 10 bit & ALESIEE AESHH, A2 CIOIHOIM 22 %] 4 bit E£&= 2 bit =

B 2{ &Lk

MSB LSB

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

) = =
ey = = =
g = =
g = =
g = = =
L]
L]
L]
wLER]
wELER]
wELER]
= ELER]

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

et = =
et = =
g = =
et = = =
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 VC-65MX-31 | Pixel Format

VC-65MX-35 | 7HJ1IE+E HEMo=2 F& HO|HE 10bit T2 XN 2|8 LICt Pixel Format Lf2t0/EE
AHE35H0] FHH 2t MESHE F4F C|O|E{Q| pixel format(8 bit === 10 bit)2 28T = USLILCH
7t 2tol A 8 bit E r%OPE% Ao, A& HlO[H0M 52| 2 bit = H2{ &L C
MSB LSB
OriginalData | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

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

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

) = =
) = = =
) = = =
g = =
g = =
L]
) = m -
= ELEL]

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

Figure 9.6 VC-65MX-35 | Pixel Format
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Pixel Format & XML Lj2t0/HE= ChSd €& L Ct

XML Parameter Description

o
2

ImageFormatControl | PixelFormat | x| 7}&$t pixel format &7

Table 9.8 XML Parameter related to Pixel Format
Zy 9 2. MA7} X|¥5t= Pixel Format & CHS 0t ZH& LT

Camera Model Mono Sensor Color Sensor

e Mono8
e  Mono 10
e Mono8
¢ Mono 12
VC-65MX-31 | e Mono 10
e BayerGB8
e Mono 12

e BayerGB 10
e BayerGB 12

e Mono8
J Mono 8 ¢  Mono 10
VC-65MX-35 |
e  Mono 10 e BayerGB 38

e BayerGB 10

Table 9.9 Pixel Format Values
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9.6 Data ROl (Z2{ 7HH|2H

Z| 7tH2to M M3 3t= Balance White Auto 7|52 H|O|Ef ROI(Region of Interest)2| T4l
AtEst0] m2tojE gt ZFTLCEH HIOolE ROl ™S QIst XML Li2t0|H e Ch3at Z&L o,

XML Parameters Value Description

«  Balance White Auto 0 A% Data ROl MEH

RoiSelector | WhiteBalanceAuto
o A iyt X

RoiOffsetX - ROl A&t X|HQ| X XtH
DataRoiControl

RoiOffsetY - ROl A|ZF X|HQ| ¥ XH

RoiWidth - ROI &

RoiHeight - ROl 0|

Table 9.10 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 HOoIHE f=LLCH 5 F92 otz O Zo| ZFEE L L

AWB Offset X

Offset X | Width |

AWB Offset Y

I
sooooCooOooooooooooooooonnE |mage RO'

AWB ROI

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 9.7 £=2 HIO|E| ROI
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9.7 White Balance (Z2{ 702}

Ze to2to M= Fto2tol e &t ool Hef WHAE XFEY £+ U= white balance 7|52 AHEE
7 UAELILE VC-65MX-311 & VC-65MX-35 | 7t 2}0| M AtEEl white balance 7|52 Red, Green &
Blue 2| ZE(intensity)S X o2 ZH™S 4= QULLICL Balance Ratio IIZt0|E{ S AF23I0] Z+ AfALO|
ZEE HEE 5= UASLC} Balance Ratio 4/ 1.0 £H 4.0 7tX| 473 7}s T LICt Balance Ratio
oO2t0lEE 1.022 dHst 42 sliE MAo] L& white balance HAHLIZSZEE IS EHX|

& LICt Balance Ratio It2t0|HE 1.0 ECt 2 g2 HESHH ST Mo AL+ Balance Ratio 20|
Hl2shM S7teLICt O|E =01, Balance Ratio LiZt0|HE 1.5 2 HYSIH s Myo| = 50%
Sotetct.

White Balance 3 XML Ij2t0|H = ChZaF &L CH

XML Parameters Value Description
Red Red A 0| Balance Ratio af H&
BalanceRatioSelector | Green Green 0| Balance Ratio #f &&
AnalogControl —
Blue Blue &4 01| Balance Ratio 2f &
BalanceRatio 1.0x ~4.0x EiSH MAO| ZEE M

Table 9.11 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
ZtH2tol N 2 Sst F42| White Balance & Ct. Balance White Auto 7|2 ¥3t7| ™0 Data
ROl @92 Mddljof &L|Ct DataROIE H7 O™ Balance White Auto 7|2 Image ROI L9
o4 GO|EE AtE3I0! White Balance & ZZH gt L|Ct Balance White Auto IfZt0/E{E Once 2 &°J5IH
Green 2 7|Z2& Red % Blue 2| Balance Ratio & &TCHXQl gt 2 ZH3I0] White Balance & X&L|Ct
Balance White Auto &2 XML It2t0|E= CH3at Z

=
=

=
=

o]

XML Parameter

Off Balance White Auto 7|5 Off

Once White Balance =™ 13| =3 = Off

AnalogControl | BalanceWhiteAuto

Table 9.12 XML Parameter related to Balance White Auto
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9.8 Gain % Black Level

Gain Lt2t0[EHE FT7I5tH A9 ZE T 42 T7I = JSLICEH 0|2 Qg MMM Est=
UWELC =2 Grey w42 7HHEI0AM EHEY = AUSLICH
1.  Gain Selector ILtZt0|EHE AtE30 {St= Gain Control(Digital All 2t X| )2 ME4BHL|CT,

2. Gain Of2i0jHE RSte ez ¥t

Black Level LI2t0|HE ZHSI 7iH20|M E2st= DA 2o 273 UDE offset & F7H &=
A& L L.

1. Black Level Selector Lf2t0|E{E At2310| St= Black Level Control(Digital All 2t X| )2 MEHBHL|C}
2. Black Level Tt2t0|E{E {stE 2= HETLICE Pixel Format It2t0|Ef A7 Ztof matd 8% 2t

Hel7t St L

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

XML Parameters 7 7 Description
GainSelector DigitalAll BE OXE Ko Gain ¢4f 88
Gain 1.0x ~32.0x | CJX[E8 gain ¢t ©7F
AnalogControl | BlackLevelSelector | DigitalAll BE OX 8 X<of Black Level 2f 82

Black level 2} AH
e VC-65MX-31 | at 12 bit: 0 ~ 255
Table 9.13 XML Parameters related to Gain and Black Level

BlackLevel 0~63

9.9 Hot Pixel Correction

BEoiL}, 257 B2

—

8e 855 40| ZtHEZHE ALESHH sz CMOS
8l =2 40| Hot Pixel O] LIEtE = UAELICH
VC-65MX-311 8 VC-65MX-351 ZtO2t= O|2{$t Hot Pixel 2 MHE %= Q= Hot Pixel Correction 7| 5=
XS 2tLICH. Hot Pixel Correction & XML Lt2t0|E{= ChS1F Z&LCt

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

DSNUControl HotPixelCorrection
On Hot Pixel Correction 7|5 &4

Table 9.14 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 9.8 =2 & Defect Pixel2| 2|%|

Q =3 2o 442 E™|oF & Defect Pixel 21 Current Pixel O] /U Off, 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 9.15 Defect Pixel 273 ZF At

—_
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9.11 Dark Signal Non-uniformity Correction

[

Z+ofof &

O|2Xoz 23| olF2 =goA CIXE 7tHztz S¢S =2 5otH

‘0(zero) O| ALt &=

M=ol 2M=2 ofF2 SEoM o= 255tE FiHtoA =5

FLICH BEX|ZH A o] 2t &

E

HA2 2o

=
O|2{gt XtO|Z DSNU(Dark Signal Non- Unlformlty)ELT'- Sk, VC-65MX-311 8 VC-65MX-351 7tO|2t=

0|2{3t DSNU & EXNE 2= 9t 7|58 HIstL|C},
DSNU #& XML It2t0|H& Ch2at 25 Lt
XML Parameters Value Description
DSNU HIO|HE =2{2 H[2|gdd 022 SYS Default
Default
AEetL Lt
DSNUDataSelector N N
S - DSNU GHIO|HE XESIALE 222 H2Ed ojZ22] SFS
ace1 -
P ABRF MW @0z MHBLICH
DSNUDataGenerate - SiXl Zrm2t A7 ZHol CHSH DSNU HIO|E A4
DSNU M-dok DSNU HIO|HE H[2|gd oj=22[of XZ&ehL|Ct.
+ DSNUDataGenerate 2 &3t HO|H= 3
DSNUDataSave - H@alof A7 2ol JtHate MaUS L H &
Sie CIOIHE ArEsta{H H|2|Hd oj=22[of XZEsHof
SrL|Ct.
HI2[2d H2Z20] MEEZO U= DSNU HO|HE 2|HH
DSNUDatalLoad -
HEZ2 F2SLCL

Table 9.16 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

X

|_

|
sC=E ¢

2 52 2E0A FiHEtE 7 L5
IEH grey @O0|AHLt 25 ZOtof gL

=]
21
SEX| 2

Ct.
ol Zro2to M EHEl= 2 HE U2
m]

e jAe Fyo= ST

Z
1

E
x
1o
bal
rlo
%

Wz g
CHE % AL

Non-uniformity)2t21 Sk, VC-65MX-31 1 % VC-65MX-35 | 9HJ1|E+“ Ol2{gt PRNU E 28 = U=
s M3agLct

PRNU #t& XML mt2to|HEe CHE2ar Z2&L

PRNU

XML Parameters { Value

Default
PRNUNUDataSelector

Description
PRNU HO|HE £2{2 H[2(2d HEZel S92
Default 2 A TtL|Ct.

Spacel -3

PRNU HIOIHE MEotALL 222 H|2[2d o=

Yo ABR MY YYo=z 8L

PRNUDataGenerate -

A ZtEE 278 240l CHoil PRNU Gi|OJE -

PRNUDataSave -

448t PRNU HIO|HE H|2(2d OiZ2[0f XMEeL

*  PRNUDataGenerate 2 43t HO|H= 3|2y
=220 M7 W20 7tmztel ddS 2ot A
2 3T HIOIHE ALESt T Hi22d Hz2a(of
XYsioF gLt

T
i
%

N

PRNUDataload -

HIZ2d H22(of HFEO A= PRNU HOIHE
Ed H2E2 SHSHC

Table 9.17 XML Parameters related to PRNU

Page 56 of 80 D-19-933



VC-65MX-31 1/ VC-65MX-35 |

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

s AR

44357 HOo|l FFC 7|52 Off 2

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

PRNU &2

Ch=

AL,

MXHS
=Sk

PRNU O|O|HE

o

o

ojn

L|Cf.
Default @40 X&E PRNU £

E
=

o3

ol
IH

B0 HHo| FiHEt d55 EOFLL. O US A8dt=

A2,

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

152

3
—_

b~

70

—_

ol

o
=

rk

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

_?I;_I
FLICEH olmf, F&fe| CIX|E =3 2f'80| 150 — 200(Gain: 1.00 at 8 bit)

=

-
L)
g

F

ols
=of

EX 42 SEOIAM o

20| A FtoEtE 2

S
(=]

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

Free-Run ZEZ M0

=1
PRNU Data Generate

i,

3.

FLICE.

AMMS
SoH

PRNU H|O|HE

NoZtmEr 278 kol mE

o

.
(e}

4.

I2d =20 MFELCt

o
[e)
T

tE[3, Zho2tel

t2{™ PRNU Data Selector

el

st PRNU 278 742 ZtOELC| Flash(H|22d) HZ2[0f X

AR A
So

6.

I Ct2 PRNU Data Save

gl

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

=2
SA=E

.
o
=

F

K0

nfetolE

S £2{22{H PRNU Data Selector

I-I‘@-

ki

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

tetolE

ol

o=

CH2 PRNU Data Load ¥ &2

o

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

g AM8d

i
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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 QgL

=

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
Z Al Flat Field H|O|El= 20| AF2E M, Figure 9.10 1t Z 0| Bilinear Interpolation 22 ZCHEl =
HEEL T

A

MM Flat Field 28 HIO|HE 2 A|8t2 O|F Flat Field 2 H|O|E{E AF23%}2{™, Flat Field Data
Save IL}Z2}0|E{2 AlSisI7| 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=
A0 E& ULt

*  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
[ [
| |
| |
ke - e e e e e e e e e e e e e e e e e e e e e e — — — — — — — N
- Flat Fielding- - - - - - - - - - - - - - - - — — -
| |
| |
| |
[ Memory = Bilinear Interpolated Magnification I
| <IF> |
| |
| Y |
[ [
| | |
I <IR> IF <IC>
[ |
| |

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

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

Magnified Image
Boundary

Figure 9.10 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 SHX|
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=2elo| 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 9.18 XML Parameters related to Flat Field Correction
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9.13.1 Flat Field Data Selector

A0llA MYt HiQL 20| 43t Flat Field 279 HO0|H= JtHzte| e Hzz|o] MEZof Ax, Of
HolE& 7tozte] Mg 2ot 7H adguct 7toztel MY ZUCt # o= M3 Flat Field 273
HOIHE A3tz FtH2te| HIgad 22| XMYsHoF gLt VC-65MX-311 X VC-65MX-35 |

7tH2l= Flat Field 278 HIO|HE XMESIAL 222 &= A 16 79| HIFHY 022 dHEE MISLICH
Flat Field Data Selector Li{2t0|E{E At2310] {st= FHS MEIS = QUGSL|CH

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

Flat Field Data 0
Flat Field Data 1

Flat Field Data -
Flat Field Data N

Figure 9.11 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 27 H|O|E S2{27|

Flat Field 278 HO|HE 7to2tel Hi(Zd HEZ2[of MEe 4% 7tHz2te| &d Flat Field & O O|H

gdoecz =22 + USUCL

1. Flat Field Data Selector IL}2t0[E{E ALE3t0] Ft02te| &4 Flat Field 278 HO|H Y22 EB{2
Flat Field 278 HO|E7t MEE E9F

2. Flat Field Data Load L}2t0|E{E A3St0] MEKSH Flat Field 278 C|O|EHE &4 Flat Field 27 H0lH
gdocz L

s XggLot
A
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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 9.19 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 9.12 User Output
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7t02t= Exposure Active £ M= E XS TLICH Exposure Active 212 & CHE Ot 20| =& A|Zt0]
ANZEEH 455 S

—

-

O LEE A

o
Obt
HU
Hn
=

o o

=

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

tH2t £= E#Y o] &0l & ol At o= Fthf2ts =& by
diste QO SZ0|H OF EL|CH Exposure Active A1 E ZHESIY L =0| X AT =X, 727t
=2/0|H ot E|=X| =olgh = QEL|Ct

Exposure
Frame N

Exposure
Frame N+1

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

Figure 9.13 Exposure Active Signal
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9.14.1 Debounce

MSE PRSI0 fust ¢4 Mo o2t 328 = USLICH
2 g A3 MZO| XA High & Low 89X A|ZHS X¥E 5+ UE

| A|™ ALO|Ofl= Debounce Time BHE2| X[ A|7H0| 2ASHL|CE,

Debounce Time & &75tH otz 120 20| &7 ZtECH 22 High &

EHEFSHO] RAIE L CH

> C
fot 1
N
N
=
o
=2
ok m
l
rm
>
bl
i
bal
0o
rm

Arrived Input Signals

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

Figure 9.14 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 9.20 XML Parameter related to Debounce Time
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9.15 Timer Control

Line Source £ TimerOActive = E75IH 7t 2t= Timer & AIE5I0 &

VC-65MX-311 % VC-65MX-351 70 2t=
Timer O] AA A2 AT

Timer 23 XML It2t0|E &=

A
e

Frame Active, Exposure Active O|HIE EE= Q8 E2|A
A LICt.

Ctgah Z&UCh

XML Parameters { Value Description
Timer Trigger Activation 2 Rising/Falling
TimerDuration 1~ 60,000,000 ps | Edge 2 MM L Timer 8 A9
71§ X
_ Timer 28 M3 E 37| Ho| HEL
TimerDelay 0 ~ 60,000,000 us
XA Azt X8
TimerReset - Timer & 7|3}t CHA| A%
Off Timer 28 A= G|
Sl == A|ZHS Timer 23 AS9| A4
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
MBS 2 AL
o MEISH E2|AH A2l &5 OX|E Timer
RisingEdge N N
52 M E2HR HSOEE X
MEdSH E2[A M=o 5t O|X|E Timer
FallingEdge N N
: : o Y Uz EZAHE HI5I=E X|E
TimerTriggerActivation
defol E2|A =7t High 72t T
LevelHigh N L
Timer 28 M3} QB2 X|H
MEfol E2|A 27t Low 7M. W Timer
LevelLow N L
52 M7} QEBEE X|H

Table 9.21 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|Ct
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 9.15 Timer Signal
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9.16 Cooling Control

FtO2te| S HO|= W™O| HALOf @2 YEgL . Wo| s o E 438Y + AW, 2= HF0| w2t
o| ZEsl=2 MYE = UAESLICE Cooling Control 2t XML I}2t0|E = C21F Z&L|Ch
XML Parameters Value Description
FanOperationMode If2}0|E{E Temperature =
TargetTemperature -10°C ~80°C N
HHY HP Fan HE 2%
Off Fan & SiX|
CoolingControl _ On Fan 2= AN
FanOperationMode — —
Target Temperature Lf2t0/E{0] - 2=
Temperature N
O| &0 =H3tH Fan %&
FanSpeed - S Fan RPM 20l

Table 9.22 XML Parameters related to Cooling Control
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9.17 Temperature Monitor

FtHEH = W& 228 2LEHSHY| flet HA FHo| WEEOf AN Azt

2EE o &
ASLICH ZtH2t e 2= 23 XML IR0 He Chsat 24 L
XML Parameters ’ Value Description

DeviceTemperatureSelector | Mainboard | 2= =3 X £ 0o EEZ2 AF
DeviceControl

DeviceTemperature - MM EHQZ2 2% EA

Table 9.23 XML Parameters related to Device Temperature

9.18 Status LED

7t = HOl= FHHEte] &S HEHE L2{F7| 9% LED 7t ASLICH LED of HEft 20 siEst=
7to2r ¢Ef= Chsidt &L Ch

Status LED \

Description
Steady Red 7togt x=7|3} ¢t &
Slow Flashing Red CXPLink A& ¢t &
Fast Flashing Orange CXP Link &2l ¢
Steady Green CXP Link HZ &
Fast Flashing Green g HOlH & 5

Table 9.24 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 9.25 XML Parameters related to Test Pattern

Figure 9.16 Grey Horizontal Ramp
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Figure 9.17 Grey Diagonal Ramp

Figure 9.18 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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o 7t Y 52 72z dde #ARE Fe ZIs¥UCLt O 7|52 FtHEte] 2 AHE
BE s X
XML Parameters Description
FALSE ReverseX 7|5 di|
ImageFormatControl | ReverseX
TRUE | ®4o| 225 S

Table 9.26 XML Parameter related to Reverse X

Figure9.19 f& G4

Figure 9.20 Reverse X ¥4t
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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 FHH2tOA AMEA HREIZ HOJEE H&Y W

=

o
(o]}
A

>
C
il

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

XML Parameters Description

DeviceControl DeviceLinkThroughputLimit | AF2 7hs$H X0 CHYZE X $HBps
(Bps)

|_

Table 9.27 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= 2WedAIR. 2R gow Fy FHo| Matd £ 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 9.28 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 9.29 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 9.30 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 9.21 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
RER OEH2 Yot OYS HEZM EAS Mo ZE5YULCH ZHY Al 8= 32 taut
g5t
o EE 2 AN Bfole FAoz Malgud
o 2 ¥e W ME I 4N HE YEO2 AU
o EMo| 93 s LY

O\ d 9 - s P defect data.csy - HI2ZF
Q :z I I2E BIE ANQ 20 =82
o |: comment line,
B * #e ng +(11 -2 | -- coment line,
1] 5 i )
%st”l 7 ||[Pt2r 2| iE - |- 2t~ 2611,3 et
szgc G o= ) 178,7
[ LR — - 52,8
D13 v £ | 699,8
; 268,10
A 8 c D 112,18
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%t & Configure HHEZ2 2&510] Ot2iet €2 = BEAIZLICH

Defect &S MEHSIT File Path 0| A CHR2ZEE csv LY S MEHSID Download HHES ZETHL|Ct

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

Page 77 of 80 D-19-933



VIEWOrkKks

VC-65MX-31 1/ VC-65MX-35 |

3. CHRRETH YREW NE IMYS AISUCH ME 10| Ny

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

Upload to PC

Download

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
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