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Chapter 5. M| & #4

5.1

Overview

VTS-16K5X2-H300A-256 ZtOf2t= 3t =0l CMOS 7|&2 X838t O|HZEAH (BSI, Back-
Side Illuminated) MAME Ar23St= TDI (Time Delayed Integration) ZHH2tZ, 7|Z& TDI
Zt02tECH S B2 Line Rate X =2 HEE HM3SH0 Z[Cf 300k S=0fA 2568 aF&rE
TERE 16384 &=l s =2A5Y = UASUCH

ZHEE BSI MME EQISH0] 0% 8 A= £ Foiot O] Jth2t= FPD AL, {40|H AL, PCB
dAar 8 1ds M 271d S0 O™ YLILE =2 THEOAM VTS-16K5X2-H300A-256-
uvel ZE=& b VTS-16K5X2-H300A-256 ZiO2tEC) F28=z COhYot 28 ZOofo| A&

7tS L.

PN |
o

e}

Jm

® 16k, BSI(Back-Side lluminated), Hybrid TDI Line Scan

® Bidirectional Operations with up to 256 TDI Stages

® Trigger Rescaler and Strobe Output Conftrol

®  CoaXPress2.0 Interface up to 50 Gbps using 4 coax cables (4 CH)
® Advanced PRNU and DSNU Correction

® Bidirectional Operation with up to 256 TDI Stages

®* Increased QE for UV range (VTS-16K5X2-H300A-256-UV)

S [= =]
48 88

®  Flat Panel Display Inspection
®  Printed Circuit Board Inspection
®*  Wafer Inspection

®  High Performance Document Scanning

Rev.1.2
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5.2 Specification
VTS-16K5X2 ZtH[2tel At Ch=at 25Ut

Specification

Active Image(H x V)
Sensor Type

Pixel Size

Interface

Pixel Data Format
TDI Stage

TDI Direction

Trigger Synchronization

Max. Line Rate

Min. Line Rate
Throughput
Gamma Correction
Black Level

Gain Confrol
External Trigger

VTS-16K5X2-H300A-256

16384 x 256

BSI (Backside llluminated) Sensor

5.0 um x 5.0 um

CoaXPress 2.0 (CXP-12, 4 channels)

8 /10 /12 bit

64 /128 /192 /256

External Control Port or Programmable
Free-Run, External Trigger Signal, CoaXPress
Programmable Line Rate and Trigger Polarity
300kHz (ROI 16,000 pixels)

2 x 2 Binning: 257kHz

3 x 3 Binning: 225kHz

4 x 4 Binning: 200kHz

1 kHz

4.8 Gpix/s

User Defined LUT (Look Up Table)

-256 ~ 255 at 8 bit

Analog Gain: X1, X2, X3, x4 / Digital Gain: 1.0x ~ 32X
External, 3.3V -5.0V

External +11 ~24V DC
Power Dissipation Typ. 18.0 W / Max. 23.0 W
PoCXP 24V DC, Minimum of two PoCXP cables required

Environmental

Mechanical / Weight
API SDK

Ambient Operating: 0°C~40°C (Housing: 10°C~50°C)
Storage: 40°C~70°C

100 mm x 100 mm x 72 mm, 886 g

Vieworks Imaging Solution 7.X

H 5-1 VTS-16K5X2-H300A-256 AFYF

Rev.1.2
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5.3 Camera Block Diagram

VTS-16K5X2= 3709] PCBE T#A &[0 RA1D, Block Diagrame LSt Z& LT,

Ve

External Trigger ]

64 Channel p N © g
LVDS Image Data - Strobe ]
TDI 16K : Image Processing - .

Sensor ] and
SPI Control

Control Logic <_> Driver

CXP 2.0

Driver

CXP 2.0

‘ DDR3 I Micro Controller <—-—— Driver

CXP 2.0

: Pl Driver

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

[EEPROM] [ FLASH ]

12 5-1 Camera Block Diagram
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5.4 YX

-

BE

Che d2fZ& VTS-16K5X2 Zho[2tof CHet RF 2 &(Quantum Efficiency)s LtEFZLICE

Quantum Efficiency

—
o
(@]

w
=]

——Regular Model

[0]
o

e JV Enhanced

~l
o

Quantum Efficiency[%]
s ul o
(=] o (=]

w
o

o
o

10

0

300 350 400 450 500 550 600 650 700 750 800 &850 900 950 1000 1050 1100
Wave Length [nm]

3 52 Quantum Efficiency
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5.5 Mechanical Specification

Ctg =02 220l Tl 702 X[+=5 LIEt LT,

— 8-M4 TAP DP6
Camera Mounting Screw Holes

7.0

60.0

100.0z0.05 - -

38
4-R5.0 91.0 - -

Image Plane .

91.0

100.0=00

M95 x P1.0

T

4-M3 TAP DP6 — 9.88z0.1(Mechanical FB)
Camera Mounting Screw Holes 9.500.1(Optical FB)

42.0 ~— 2-M4 TAP DP5

_~ for Strobe Controller

6.6

IIJ o \_i_ﬁh_‘ — Connector Hole

for Strobe Controller

CH1 CH2 CH3 CH4

© ©

2l 5-3 VTS-16K5X2 Mechanical Dimension

0
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5.5.1 Camera Mounting 9 Heat Dissipation
sk A

Fthiete S=ol EE€g = A= F=01 ZXot0 Zio2t otedel 2=E 50= Oj2te
TAIBHOF L EH VTS FthEtE MEEez dALY XHSse S

— 11—

T

r-IE

oF ZtHi2te| oted 2ks
Age Mot 2= 8ol WA [AIEUCH SR FHH2tE

)
gxse P 4 ALUDL Ol Ze el

s

° 2= ER0 Ao, FtH2tel okl 2EE #ESID 50= Olotz ®AlotE A0 F
Device Temperature Lf2f0|H S AREot0] oA 7tet LR 25 58

o A2Hol g5 FxE S0l YA 2 SE3] YEY + ASLILL
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Chapter 6. 7tH|2} ¢4 2

=

S A2 AREXIS| PCO| CoaXPress 2.0 Z2f|12{H{(O|St ‘CxP-12 g QeiH)Qt 22

— —

|t|

EQIo7t AXIE ATt ZPgeiLct. Eot of2f EXts 4712 coax #HOl&= AHESHO]
FtHi2tel CXp-12 =2 Y2 Atole] HES ISt R UL ApMh &2 CXP-12
Z Y2 AE 2EME HESHHAL.

o =20

Cts EAtof| w2t ARSX} pColl ZHo2tE HZ gLt
7. ZioiEtet MY S HR7F 22l=0 A=X], PCo HRO| THM A=A =elstM .
2. Coax 7|0[=2| et& &5 ZtH2te] CxXPp HHH CH10| %2 CE &2 PCol CXP-12 =2

Ah CHiof &L Ct O7 Chx, CFE Ml 7H2] coax AIO|22 AHESHO] ZHo 2t
CXP HHYE CH2, CH3, CH42} CXP-12 =3} CH2, CH3, CH4E ZtZt HZATtL|Ct.

_I_l
- T O{YUEE Fhojate] MR @ THXfo] HZBILIC
- M9l OlEEo Z21g M

7 | =5 LIC}
POCXPE ALEY 4%, M OfHH

o
£ 852 UZSHA| Yot: EL(L}.

Caution!
A PoCXP X I UIHHE ALESIH FtOjzto] MRS 3Zot{H ZHH2t X CXP-12
YAl CH1 X CH2E BHEA| AZAB|OF ShL|C,

6.1 M S X8Ol 4Tt —’F—Ql*r%*

6.2 Vieworks Imaging Solution AX|

%[+l Vieworks Imaging Solution& http://vision.vieworks.comO|A| CHRE2ES 4= AUESL|CEH

= T A
ATEQON MXl = SIEY O MX|E TIHsoF shi|Ct,
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Chapter 7. Camera Interface

7.1 General Description
7togte] = BHRo= 3ZF2l AHZ MIp HEfHEA| LEDZF UAD 4o J|ls2 Chait
a5t
@ CoaXPress 7H4lE: HIC|2 HolH & 2 7toiet X of
@ Status LED: e dEf 8 As ZE A
® 6% MY Y= TRt 7tHat M YH(PoCXPE AFESHA| Gig 4%)
@ 6% HEE Y= X} QF Eg[A 4z g A AERH =Y
CH1 CH2 CH3 CH4
®
©
I
©)
I
®
I
[
. @
|
I
|@ |
-/
a2 7-1 VTS-16K5X2 Ztojet = HE
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7.2 CoaXPress 7{4g

CoaXPress Z2EZ0& Ats &3 ZAM OFHLIF(Plug and Play)O| Zgt&[0f ZHH[2t0f A CXP-

12 ZYaeiHze| Hds oA dRlg = UASUCH FHoeteb CXP-12 =2 Y defH
Afoje] 1Ae =% #0|E2(coaxial cable)e AME3tT, 7 0|2Y ECf 12.5 GbpsE HO|HES
HEg = JASHCH

7.2.1  Micro-BNC FH4E]
CH1 CH2 CH3 CH4

0000

a2 7-2 Micro-BNC 74l

VTS-16K5X2 Zt02t2| CoaXPress 7HlE{= CoaxPress 2.0 B=S 20 HUHO| Y FLH2
ChE ®EeF &5 L Lt

Channel Max. Bit Rate per Coax Type PoCXP Compliant
CHI1 12.5 Gbps Master Connection Yes
CH2 12.5 Gbps Extension Connection Yes
CH3 12.5 Gbps Extension Connection No
CH4 12.5 Gbps Extension Connection No

H 7-1 Micro-BNC ZHH4lE & 74

Note:
@ & AO|E(E= ‘coax Z0|2'0[2t TS ARSI CXP-12 = d2iHet ZHHetE
C

04710* m A4 X0 Fosfor  grLCh ZrO2fel CxP o AHHE CH1OF CXP-12
Z O CH12 SH2A HZASHK] FC™ FHHEte] A0 M2 ZHEX| AHL
| o4&

O
PCet 7tOi2t2 S410] §dHoz AL X HELLf.
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Mel 3 CiXb= Hirose 6% HUYE(part # HR10A-7R-6PB)O|T T HijX] % ML Ct21}

(=]
gL
8 7-3 M Y= ERRte| O HEX| =
Pin Number Signall Type Description
1,2, 3 + 11 ~24V DC Input DC Power Input
4,5, 6 DC Ground Input DC Ground

fl
N
N
>
o
o
q
ra
>
lo
rkE
-
ox

@ Note
°*  Hirose 6% HYEO HEZE HO|€(mating) HLEE Hirose 6% E2(part #
HR10A-7P-6S) & S32| H4YEYL|CH.

e 2R TH I35 YX= 12V DC £10% T ==H0| 3A Oly TR =52 7= ¥
O] At FHYLICH Zto2t M=A FHA=E {RHE MSOHA| §38)

MY Y A FOIAY

A Caution!
e FH2tel MY HiM A Hof FtH2te] 2 Mol AN Je AS s =0
A SIFMAIL. FtH2t &40 010 & 4= QUELICH
o FiH2te] M M E HeE x1tsiol MAS ZgotH FHHztel R 327t
EAE 2 QLT

°  PoCXpet 2|F Hes a7 AHESHA| DHYAIR.
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7.4 UEE YEy oxt
7AEE &3 CHXHControl Receptacle)E Hirose 6% Y E{(part # HR10A-7R-6SB)O|H, 2%
2|7 Mz 2F, A Y QHOR AMEE £ Qe Linel, Linellt AEZE £ ZER
AEY 4 L Line2, Line32 FAMEO QJELICH T HiX| X pMe CrSnp 2Lt
Pin Number  Signal Type Description
1 Line0 Input 3.3V ~50VTILinput
2 Linel Input 3.3V ~ 5.0 VTILinput
3 DC Ground - DC Ground
4 DC Ground - DC Ground
. 3.3 V TTL Output
> Line3 Output Output resistance: 47 Q
6 Line2 U 3.3 V TIL Output

Output resistance: 47 Q

@ Note
Hirose 6T HHYEH O H& L= HO|& (mating) HYEE Hirose 6 Z2{ 1 (part # HR10A-7P-

6P) EE SF0| HUHE ABY = ABLICL
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7.5 Trigger/Direction Input Circuit
of2f g2 6 HHEHS E2|A 4z Hir ToI Yot Y 2E LIEHHL AFLIC
E2|A YD} TDI WY A= LO0|X OFRI0] %48t CMOS HEHE
HEELICEH FHH2toA Q4] Ztset 22 E2[A =2 1ps0lH YHE E2|H 27 1ps
ZHO M F2 et E2|A d=e RAISHA Ut F E2[A 3z TDI &
(@]

Aze ool BlzEet 20| MBS B3 4 UBLCH

User Side Camera Side
3.3 ~ 5V e I
ov Lined > 1 AF Ly T >02 AH - Lin=0
Line1 > 2 AH A
DC Ground 3 N o
4
DC Ground 3 o 4 /\ﬂ/\ Line1
Line2 < 5 A -
6
Line3 < | v

J&l 7-5 Trigger / Direction Input Schematic

7.6 Strobe Output Circuit
Strobe =2 A= 3.3V = YOl Line Driver ICE E8HA =D, Ao HA Zo
=]

Zto2tel Line Start E2|H A= (shutter)?t &7|2t5t0f =8 & LICH9.15 Digital I/0 Control &X).

User Side Camera Side
LineO[ > [ 1]
Linel [ > 2
DC Ground 3 M s AT o Line2
DC Ground 4 J {>
Line2 <} 5
6 5 ,\}Z/\ Line3

Line3 <} i N 6<

8l 7-6 Strobe Output Schematic
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Chapter 8. Acquisition Control

O HoMe SEoe 2S5t o 2ot O3t 22 2=0| ofsh AtMet @25 Mg Lo
*  Acquisition Start/Stop @& U Acquisition Mode If2t0|E

* Line Start / Exposure Start E 2|7

* Lline Rate MO

° L= AU HEE

8.1 Acquisition Start/Stop @@ % Acquisition Mode
Acquisition Start HEZ2 MHaSIH 2t F& =52 FH|ZLICH Acquisition Start FHES
HASHX| Qo™ Fihets e &5Y = lSUT
Acquisition Stop HHES HASIH Zi02ts o 52 SELHLO
Acquisition Mode I}2}0/E{= Acquisition Start Yo 2& & ZYAMQ Fsks 0/X|1,
VTS-16K5X2 7t 2t ContinuousTh K| SfL|Ct,
Acquisition Start F&2 Acquisition Stop FHES H&SH7| MK AL FXIELCH Acquisition
Stop FHS MMSIH FIH2tE Acquisition Start BHES Mz MASHI| MK dM4E 25
T glEUTt

8.2 Line Start / Exposure Start E&|7]
Trigger Selector If2OIE S ALBSIOl E2[H Rds MHY + ASULH Line Start E2AE
otol Ao 2SS AIRSHE O AFEELCH Line Start E2[AHE ZiH2t LHEOA MMSAL
Trigger Source I2}0|E{Z Line0 = CC122 AMSIN QRUM Z28 =& JASLICE Line
Start E2[AHE 7Ozt SZotH Zioet= 2tel B4 =252 ARZLCE Exposure Start
EZ2|H= Areascan ZEOIM Area EHE = S5t=0 AMSE LICEH

Rev.1.2
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8.2.1

Trigger Mode

Line Start E2|AHet &A= J7t& 3t Tt2t0|E+= Trigger Mode I20JE{ QLT Trigger Mode
Oi2l0|EH & off == one 2 MHE 4= &Lt

Trigger Mode = Off

Trigger Mode If2tOIHE Off2 HE5IH Qo ZE Line Start E2|AHE 7Ft02t LIROA
HHSH| =20 AM8Xt= ZHH2H00| Line Start E2[HE =

Trigger ModeS Off2 Mot = Acquisition Start HHES AMSH FiH2t= X522 Line
Start E2|H AMSE MMTLICH ZIH2tE Acquisition Stop EHS A W7HR] AHZ8HA

Line Start E2|AH M= E MLt

@ Free-Run

Trigger Mode Lf2t0|HE Off2 HEStH 702t WWEOAM Zast ZE E2|A M2 E
MABLICH O|QF Z0| ZiO2tE AT-stH AMEA B EZ[HE JFOHA| §Uotx
AN a2 5T CEH Ol2et AHE HHE S9| Free-RunO|2til 2fL|LY,

72t A Line Start E2|AH AMSE MAMStE £EE= Acquisition Line Rate IF2tOE{0f o|df

A A
28 &+ AsHoh

bt
i
5
0]
o
=
D
H
inl
17
rlo
E\l
|0
Hu
nx
oz
Ot
re
Ral
ox
ro
5
0]
g
D
Hu
(01
0z

o X o2t 20 SHE Jtst

M
==

o X Ziofet HHOIM S8 Ztset A line rate 20 2 L2 HFSHH JtH2ts 58 Jtsdt £

. Line Period :
Internal
Trigger -
Exposure
Time

& 81 Trigger Mode = Off

Rev.1.2
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Trigger Mode = On

-

Trigger Mode TRHIIE{E Ono2 MMSHE ALSAH= Y4 5SS sk B2t Line Start
E87 M=g 3

Saoli0F & LEt. Trigger Source Ht2tO|E{= Line Start E2[A M= dgds &

2N M (source signal)S X[ EHLICE

d 7ts%t Trigger Source Li2t0|H= CHSOF 25 LICH

LineO, Linel: QIF0M HH& ©7| £z (23] StEQ0 E= External E

of HEE ®/&% THAo| FYSH0] 70 2t0] Line Start E2[A H=E 35¢

2 7.5 Trigger/Direction Input Circuit® &HZSHMAIL.

* LinkTrigger0: CXP =212k o| CH1 MEE SshM ZtH2tof Line Start E2|H M2 E 32€

AGLICH XpMet 82 Cxp =212 AFE 23¥ME HXSHH Q.

Trigger Source Lt2t0|E{E AHTH = Trigger Activation Tt2t0|E = AXNs|OF gfL|Ct,

MH 753t Trigger Activation TF2t0|E{= Ch21F Z&LICH

* Rising Edge: ®7| 2%9| 4% OfX|(rising edge)E Line Start EB|HZE &E5I=2 X[ TL|CE
®  Falling Edge: ®7| A152| 8tZ OfX|(faling edge)E Line Start EZ|AHZ ZE8t= 2 X|YghL|Ct
* AnyEdge: 7| dz9 &5 &

gl 512 Of|X|2 Line Start E2|HZ AH=stz 2 X|HEtL|Ct,

Trigger Mode If2tOEE 0n22 MFS &

MAESE 42 FHHEIS| line rates= 28 EZ|H AMSE
ZRSHO] FO|E 4 AZLICH Olf, 518 JHseH AT line rateldCf 2 £E2 E2|H ASES
S=otH ¢t EL|Ct

. Line Period :
External/CCA1
Trigger
Exposure
Time

J&l 8-2 Trigger Mode = On
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8.2.2 External/CoaXPress E&|7H AT AL517|
Trigger Mode II2I0IE[E OnS2 MHESID Trigger Source Ii2tO|EE  Line0, Linel,
LinkTrigger02 8ot AL ZHH2I0| External L= CoaXPress E2|[7 AlS(Line Start)E
Saoflof o 252 A&Y = UASLCH
CXp = gaeiHe| CH1I MEE &M E2[A H=E 3a5t2{® Trigger Source LfEt0IEZ
LinkTrigger02 2 HMFsjor grL|Ct O3 CFS CXP =22y XZEALO|A X3dt= APIE
28510 CoaXPress E2[H 3 E Line Start E2|A M= 2 M 2o S8 + ASFLICH
KMot &2 CXP =2 gdeiH AFE ABME EXRSHYAIR.
Hardwareg SoiA E2|AH M=E Z333t2H Trigger Source Lf2tO|HE Lined =2 Line 12
AFsor gLt 08 Chg MESH ©7] M2 E 7toeto]| 3558 L E Line Start E2|A
M= E FHH 2o QIAISEA E LTt
QF L& CoaxPress 21z9o| &5 OfX| Sl/E= ot4 OX|E Line Start E2IAHZ AFEE =+
AL
Trigger Activation Tt2HO|HOIAM &5 OX| H/E= ot OIS E2|AHE ATLX| MEAGLICE
ZtH2t7t QIF &= CoaXPress 4= o HMO0| 2o A&dts dR0= QAF EglA Az=9
7101 o8 CtEdt 20| line rateZt Z2EELICEH
. 1
Line Rate (Hz) = . —
External/CoaXPress signal period in seconds
Ol =0{, 20 ps(0.00002 Zx) F7|o| 2F Ez2|A dz=z ZIH2tE ASSHH line ratee 50
kHz 24 LI CF.
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8.2.3  Trigger Multiplier/Divider
Trigger MultiplierLt Trigger DividerE AESIH 2IF EZ2|H AMzo| F7|& = Hegz2 Y =+
ASLICE o2 S0f, ZH0|0 HE(Conveyor Belt)2| QIR (Encoder)S AtE3H0] Zto2tel &=
CHXtof E2|A =& Ssdte 4%, UAROOM o IHE =Hote E2o = AFEO
AELct olmf, =% #eto| o HX[E 7| o E2|A tl=o| F7|E ZHOOF ol &%
Trigger Multiplier SE+= Trigger DividerOflAl AFEXIZE ZHO2t0f| ¥HE E2|A Azol I8 Chait
0] =28 + AU
Line Rate (Hz) = External Trigger Line Rate X Trigger Ratio
Line Period
External/CCA1
Trigger Signal
Rescaled
Line Period
Rescaled Trigger Signal
(Rescaler Rate = 0.5)
18 8-3 Trigger Ratio =0.5
Trigger Multiplier@} Trigger Divider #t2 XML Lf2t0|H= CHSOF & LICH
XML Parameters Value Description
Trigger Multiplier 1~1024 Heote Eg[A Hlg 43
Trigger Divider 1~1024 Hote Eg[A Hlg 43
Trigger Ratio 0.000977 ~ 1024 HetEl E2|A HlE
QI Eg|H Al=zo| X|H(jtter)E Zaidt7| flet BH X M7
Acquisition SIZE16 Y X+ 1622 43
Control . SIZE32 ZH X+E 322 28
HggerReses er SIZE44 LUH X5E 42 4
FilterSize - =
SIZE128 e X|+=5 1282 43
SIZE256 4H X8 25622 4H
SIZE512 2H X|+=E 5122 43
H 8-1 XML Parameters related to Trigger Rescaler Mode
Note:

@ Multiplieret Dividere| A%, 448 e HLH=E HMESE =7|0| Trigger t=E &
Kol Y= AFO| HagLoh JEIE Olgfet 478 0] & HEE7| TIHX| Strobe
=30| XA
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8.3 512 7% X4 Line Rate
dHty oz o 2to N &8 7hsst XY line rates CHEOF 242 02 240 o8 HsteL|Ct,
*  Coox HOIEY &8 7t A0 bitrate 3 CXP Link Configuration 7%=,
* Coox HOIEY &8 7t AU bitrateE &2 #(0E =9, CXP62| Al bit rate= 6.25 GbpsO|
1, CXP122| Z|Tf bit rate= 12.5 Gbps) 22 SFSIH FHH2H0|M 250t 2t SdS A8 HREH
Of CxP Zef|d ez M&ESt= A|ZH0] o HA ZE L
e 7t02tel CXP Link Configuration Lt2t0|HE O =2 O bit rate@t O B2 MY £ AIE5I=
ZtoetE HdE5tH, F2 %[0 bit rate?t M2 MY =2 T2 WL 58 7tsTt ZOY line rate
7t O S LICE
VTS-16K5X2 ZtH[2te| 38 7h&et %[ line ratex= Cigit Z& LT
CXP Link Configuration Z|CH Line Rate (Full Resolution)
CXP1 X 4 29.9 kHz
CXP2 X 4 59.8 ki
CXP3 X 4 74.7 Kz
CXP5 X 4 119.6 kiz
CXP6 X 4 149.5 Kz
CXP10 X 4 239.2 kiz
CXP12 X 4 299 kiz
H 82 o1& 7tst ZILY Line Rate (8 bit)
518 78Tt A4 Line Rate S715}7]
Zto2te] X A™OM SHE “tset X line rate2CH O W2 HE=2 2t 42 =St H
ZItH line rated FE¥E DXz G329 Q4F St Oy ZEStn =7t SIHAEX]
stolgtLic)
o JtHZEIN 2Rl SN2 TS AlZE2 line rateE MBHste 5239 2A4QLICH CHS & StLp 04
2 =YsS0] 20l o VS AltE =Y = USHLCHOIZ Qs XY line rate= S7HFLCH).
— 12 bit pixel format CH4l 8 bit pixel format2 AFERLICH %2 bitQ O|0X] M& A|ZH0] =2 bite| 0|0
X|2Ch of ®A ZZLc
— 22 Z0[9| ROIE AETLICE ROI ZO|E E0|A EH 7ozt o X2 H0|HE M&sH7| MEo| B&
AlZto] Ao
— 7ts%t 3t O &2 bitrate?t O %2 ME =& ABSIEE 7i0|2tE AF™TLICL
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Chapter 9. Camera Features

9.1 Device Scan Type

VTS-16K5X2 ZtH2h= Areascan =+ Linescan & 7HX| REZ 2538 4= QUSL|CH,

Areascan ZEOAM  ZiH2t= S 7S] HA 2tRlE2  ARESIO  AREXTH ol
AFO|=THE9| Area FA2 TSTLICH 0] ZE= ZHAN HY fIXeF ZtHZIE §
FEELICt Linescan ZEOAM ZtH2ts 2pQl AZH ZiH2t2 AE2rL|Cf

Device Scan Type A&t #tHE XML mt2t0lH&= Chaot 25U CH

XML Parameters Value Description
DeviceControl DeviceScanType Areascan 7tH2tE AreascanZEZ A=
Linescan FIH2IE Linescan ZEE &5

H 9-1 XML Parameters related to Device Scan Type

Areascan REZ AMEY FX O[0[X] M2 AfO|= 23 XML Lj2i0|H = Chgdt €54t

XML Parameters Value Description

ImageFormatControl  Height 256 ~ 16384 Areascan ZE2| Height AH

H 9-2 XML Parameters related to Device Scan Type
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9.2  TDI Stages(Monochrome Only)

Linescan 2 E0|AM= TDI Stages Lt2t0[HE A5 ZtH2t0| A AMEE Integration Stage =5

28 = UASULCEH oE =0, Fto2toM 2567H2] TDI Stageg AtEdt=S HESHH 256HY
ddE dE2 gy 252 + UASLHIL

TDI Stage &A™ 1} 2 XML Ti2t0|H &= ChZ4dF 25 LTt

XML Parameters Value Description

ImageFormatControl  TDI Stages 64 TDI Stage 5 642 4
128 TDI Stage =2 1282 A ¥
192 TDI Stage =& 1922 M3
256 TDI Stage & 25622 H7F

H 9-3 XML Parameters related to TDI Stages

43 7% TDI Stage = Cr33t &L

Camera Model The number of available TDI Stages
VT-16K5X2-H300A-256 64/128/192/256

H 94 Zio2t 229 47 7ts3 TDIStage
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9.3 Scan Direction
Linescan 2 E0|A &= Scan Direction Lf2t0[HE AtESIY & MAMQ| AW &gz MEHGS =
[qELCEH 2te M2 2d5g N7 Zthete] K282 BN XL7ta, O Chs 7t 2t
OfgiE 2 S X|Li7l= ZR0l= Forward ZEES AF280F SHL|CEH EHHHE 20l gae e
=M7F Ztoetel otsifEEs TAN X|LZtn, 1 Chg ZiHz2tel SIREE2S X|Lte d%0=
Backward ZEE AFESOF SL|Ct. B Scan Directions Line 122 MAMSIH FtH2te| HEE
/=8 CHXAF 28 HO| YRl 2R0AM WYt 7| M= (Low = Forward, High = Reverse)&
SOM AT S Mo = JASLCH
- N - ~
— '
S=2 | Objeft Passing Camera | Obiect
| | — | — | — |
Object =]
—
- — -
S ==l S Object
E | —  — E
2 === g ===
o Object o
g e =
Forward Direction Reverse Direction
12l 9-1 Scan Direction
Note:
@ ? e H=TF FEE FHH2tE MAHEZ ot Jon=2 Mot BhMEf QS L|CH
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XML Parameters Value Description
Forward Forward o2 HA AZM
Backward Backward &aez Faf AT
. . LinkTrigger0 AMSE ES|A A7H g3k X0
ImageFormatControl Scan Direction : 99 ___Z O; of
Line0 M E S A7 &E X of
Line 1 QIF M E SoHM A7 ek K
of

H 9-5 XML Parameters related to Scan Direction

Area 2 E0|A Scan Direction If2}0|E{2 Backward® AXsIH £Xo=Z 0| HIE FAS

o2 4+ YL,

T Mg

9.4 Region of Interest

ROI(Region of Interest) 7|ls2 Zoll ArEXtE AA 2Zt0l

T 282 o= HOHE Zddt =&
s X8 + USHCL FtH2E 285t S AEe ¥
e
O

Ho| M HEDE MMM readoutst

CtE ZtH2toA Z2i| el = o

ROIE MA o] 2% ZBE 7|&C=Z i1, ROIO {IX|F Z7|& Offset X S width A™0| et

HO|E L OE S0, Offset X8 242 HEstL WidthE 16022 HFstH CHS Ogap 20|

ROIE MMTILICE O] 22, 7tH2tE 245 H 1847tX|9] HAS readoutdtl METHL|CEH
|

| |1
I 21]22]123]|24]125]26127|28]29]|30]131]32]33 ]34 I 183|184]185]186]187 {
I

. Offset X in Pixels Width in Pixels

= Pixels within the ROI

18 9-2 Region of Interest

Linescan 2 E0AM ROI BEat #tAE XML Iiet0|He= Chgar &L

XML Parameters Valuet Description

ImageFormatControl ~ Width 64-16384  Image ROIQ| = 47
OffsetX = Image ROI2} A IO| =& Offset 47
OffsetY 0 Image ROI?F RIS =& Offset &

t: O] #O] B= T2I0|H = pixel T

H 9-6 XML Parameters related to ROI

A&t Image Format Control #32| width Ii2t0[HE &85SI ROI 27|15 HEY = UASLICL

J2|2 Offset X TF2f0IHE A5t ROICI E ®IXE HEY &+ ASLICE. O, width + Offset
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X 2f2 width Max gf=Ch Zfotof gtL|Ct. ZtO2te] width= 7|2XMo=z Xijgiez HdE o
Uoo 2 AREXt= ROI 27|28 WA HAFst = Offset 442 AHoiOF 2HLICt.

°  Width TatojE = 329| 2 HFs{0F gfL{Ct.

o  AMH JtsTh XA ROIWidth= 64Q)L|C},

Caution!
A Acquisition Start HH=S ot T FtH2te] Image ROI &FH
gaeS g5g = JASHLCH A

BESHAIR.

Bgotd HlgdHel

Image ROl dd8E

=
= =
5 =
T

cquisition Stop FHS HAD

9.5 Binning

Binning2 2%t HHol = HollA ofLtel iz UWEHo=2MN 2E g2 S7HI7IL,

=
e A7l 2E ZEUCH Binning 71 XML Lt2t0|H & Cta Z&L|Ch

=
XML Parameters Value Description
ImageFormat  BinningSelector Sensor Binning T2 SensorZ MEH. Binnings AlA{0]
Control olsf ofd=2a=2 XLt
BinningHorizontal ~ Sum Binning Horizontal 478 Zi%HE Q1dst HAo| i
Mode HojA Stite| T gie= LHEHL|CE
BinningHorizontal =1, x2, 3 @goz Hg gd >
x3, x4
BinningVertical Sum Binning Vertical A3 gtEE old™st ol g2
Mode HohAM StLtel M Zie2 L |L|Ch
BinningVertical x1, x2, A dgo=z O 4y £
x3, x4

H 9-7 XML Parameters related to Binning

Sensor Binning 2EE A5 Sume MERSHH, Horizontal Binningt Vertical Binnings &

g5kl 2]
ALESI0] 45 4Bi7HK] =2 4 AFLICH

Line 0

|—( 1 21 ( 3 41 (5 61 g 4091|4092 )[(4093 [ 4094 (2095 | 4096)

] 112 J 314 J 5|6 J < 4091 4092 (4093 | 4094 4095 | 4096
Line 1 A B C X Y Z

= Pixels Summed then
Transmitted as Single Value

Sensor Binning = A|B|C ( ( X|Y|Z
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a3 9-3 Sensor Binning

9.5.1 Horizontal Binning
Horizontal Binning Z=& A7&stH AF%t Binning iRt Z =7t M ELCH O =0,
BinningHorizontalg2 x42 HAESIH =2 4HI7HX] =Y = UAELCH Eot, #FE= X2
A2 T2 x M2 = 110N 7I2 x M2 = 1:(1/N) 2 M2 Ho| H|80| HATL|CH MatA
HIol= M9 HES SX|6t2{H Horizontal Binningdt Vertical BinningS &7H Ap&3d|{Of
ot

9.5.2 \Vertical Binning
Vertical Binning ZEE MAYSIH Aot Binning Hf==EtE 4 W2 S20l= ME Yot
U2 HIY = UASULH Line rateE =0|W O HEXA 220l 2ME EIY = ALt
Exposure timeO| ZA5H7| MEO| J&0| OfFRELICE 2{Lt Vertical Binning ZEE
AM&3SHH Exposure timeO| wX|Z|7| HE0 st #7|2 I + U= A0 FPYUCH
O£ =0f, BinningVertical2 x42 HAdsH BinningVerticalg x12 HEWS W EC 48§
24 220/= 2XHE st HHz HIY = JASLHCH HAx= M 42 72 x M=
= 1110 7t2 x MZ = (1/N):1 2 7t2 Y2Fo| H|g0| ZAaghL|C},

9.5.3 Horizontal Binning2} Vertical BinningE SA|0 AIY FL
Horizontal Binning, Vertical BinningES &A[0l A&3t® Horizontal Binning His=PtE Z =7t
SEME| D Vertical Binning Bi==EtE O W27 S20l= 2XE I = JUSLLCH € =9,
BinningHorizontal x4, BinningVertical2 x42 dA™SHH ZE7t 4B A0 48] W27
250l ME EIY = JUSLICH
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Note
@ Binning Hi==0i| 2} s{at =t MM & A[ZHO| Bi}s| ME
rateZt E2FEILICE Binning Hi<=2} Pixel Formatof 2

| Line rate=

O.” A‘I X—i

= At Line
t

ZaLt

H-Binning
8 bit
x1 x2 x3 x4
X1 299k 300k 300k 300k
o X2 257.1k 257.1k 257.1k 257.1k
V-Binning x3 224.9k 224.9k 224.9k 224.9k
x4 200k 200k 200k 200k
10 bit H-Binning
x1 x2 x3 x4
X1 239.4k 300k 300k 300k
o X2 239.4k 257.1k 257.1k 257.1k
V-Binning x3 224.9k 224.9k 224.9k 224.9k
x4 200k 200k 200k 200k
19 bit H-Binning
x1 x2 x3 x4
X1 199.6k 300k 300k 300k
o X2 199.6k 257.1k 257.1k 257.1k
V-Binning x3 199.6k 224.9k 224.9k 224.9k
x4 199.6k 200k 200k 200k
H 9-8 Binning 780 2 & 7ts% Line rate
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9.6 Pixel Format
Pixel Format Lt2t0|EHE AMESHO ZHH2H0 A M&SH= 4 OIO|E{ Q] Pixel Format (8 bit, 10 bit
E= 12bit)yg 28 = /JUsHChH
Pixel Format #t& XML It2j0|H= CtEat 2& Lo,
XML Parameter Description
ImageFormatControl  PixelFormat X® 7ts?t pixel format 4™
H 9-9 XML Parameter related to Pixel Format
VTS-16K5X2 ZtH 27} K| 8t= Pixel Format2 CtEat ZH&L|Ct.
VTS-16K5X2
Mono 8/10/12
H 9-10 Pixel Format Values
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9.7

Data ROI
Fixed Pattern NoiseZ 2443t O|O|X|E E7E5t2{™, H|O|E ROI(Region of Interest)2| If2t0|E

w2 2ESHY Y IS K™Y = USLICE (9.13 FPN Coefficients Control &),

HOlH ROI HES @let XML mi2t0|H= Ch3ah 25U Tt

XML Parameters Value Description

DataRoiControl  DataRoiSelector  FixedPatternNoise FPNCoerricientsControl 29| 8 Mg
gt GjO|H ROI ME4

DataRoiOffsetX - ROI A&} X|EQ| X &t&

DataRoiOffsety - ROI A%} X|H2l Y Zt&

DataRoiWidth - ROI =

DataRoiHeight - ROI &0|

H 9-11 XML Parameters related to Data RO
O[O|X| ROI % O|O|H ROIE &AI0| AHESH= 4d20l= dAd-et HO|H ROI2b O|O|X| ROIC|

SHE= 99 A HOoE2 FZLCt Heighto 278 HIOJEE 4g3t7] 2lsf EQst 2t
=5 AggULt. 22H Xggt 2tel 23 FHH2tvt WE B O|DjX|E =S5 = 0|8

OlO[X| 270 AL/t

ROI Offset X : ROI Width :
- 1
Offset X | Width , :
0123456 78 91011121314 15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31132 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47|48 49 50 51 525354555657585960616253:64656667686970
]DDDDEIEIEIDDDEIDEIDDDDDEIEIEIEIDEIEIDDEIDEIEIDDE|E|E|E|E|E|E|E|E|E|E|DDDDDDDDDDDDDDDDDDDIDDDDDDE|
Image ROI Effective Data ROI Data ROI

Rev.1.2
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9.8 Gain % Black Level
Gain Lt2t0[E Z{0] B7t6tH Faol & T 4tg S7tAE =
AL

= =
SEOts 2L =2 Grey ¢S 7HHEM0AM ==Y & A UL

30

7. Gain Selector Lft2t0|E{E AtE30] /3t= Gain Control(Analog All EE= Digital All)S
oL L.

2. Gain L2I0IHE Rotes ez dgeuct

SLICE o2 Qls MA{of A

M EH

— 1

Black Level Tf2I0EE Z=H510] Fi0f2toilA Z=ots HE giof 28 UUS offsets Tt

= AELCH

7. Black Level Selector It2t0[HE ARSI RlSt= Black Level Control(Digital All)2
MEdSHL| T,

2. Black Level It2t0|HE Rots ¢ =2 HFSLICt. Pixel Format Ifet0ly A4 2o

metA 28 ot gel7

un
m
e
C
o

Gain % Black Level 47X & xML IO2{0|H= Ch21F 24Ut

XML Parameters Value Description
Analog GainSelector AnalogAll DE o2 XEo| Gain 3 H&
Control DigitalAll 2= OXE HEH Gain 2t HE
Gain 1x,2x,3x,4x  Ofg21 Gain gt 83
1.0x ~320x  C|X|E Gain ot 248
BlackLevelSelector DigitalAll DE X" t§g0| Black Level 4f &
BlackLevel -256 ~255 Black Level ¢f A& (8 bit 7|& A& i)

H 9-12 XML Parameters related to Gain and Black Level

9.9 Optical Black Clamp

Optical Black Clamp 7|5 ArESIH A 2= Btz 2ot gl Hols 2dg &+

ZLUCt
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el
on
N
or
mjo
>
op
el
H

B VTS-16K5X2 FHOiEte AlA[Zte2 2% 3o M2 OffsetS H|745}0]

oAl e HSIE XAl

rfo
1
=2
10

%

Optical Black Clamp A& 22 XML Tj2i0|E & Cte3at Z& L o

XML Parameters Value Description
AnalogControl  OpficalBlackClamp  Off Optical Black Clamp 7|5 diA|
On Optical Black Clamp 7|5 At&

H 9-13 XML Parameters related to Optical Black Clamp

9.10 LUT
LUT(Lookup Table) 7|2 Sdli |2l G4 42 olo| Y gfez Hotst &~ QJUGL|CE
Luminance
Zb 2 ol CHel 1:12 OHEE7] 20 ool 12bit Y=o CHsf oo 12bit £EHE
AAG £ UASLICEH LUTE 409670(0~4095)2] = 12 Zt= HIO|E2 HEHZ FHEO U1,
7t02HE LUT GI0lH MEE8S2 3Lt Non-volatile S7HS METLICH AFEXtE LUT HE
22 MEiE® £ QELICE ZHE0| LUT CIO0|HE CHRZEdSte YW Appendix BE
X DSHAAIQ
12-bit Data ——»  409entry | | 45 hiData
Lookup Table
12l 9-5 LUT Block
Rev.1.2
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4000

3500

3000

2500

2000

Output Level

1500

1000

500

0 500 1000

1500

LUT

2000
Input Level

2500 3000 3500 4000

a2 9.6 Gamma 0.5¢ el LUt

LUT 24d &3 XML OjetojH = ohsd 25U

XML Parameters

LUTControl LUTSelector
LUTEnable

LUTValue
LUTSave
LUTLoad

Value

Luminance
True

False

0 ~ 4095

Description

Luminance LUT
MEiSH LUTE Zd3tE
MENSH LUTE B4 st

LUTIndex & Zfoll siEste oA LuTel =3 4f
CIX{ LUT CIOIHE Hi&2td o=22|of MLt
HI2l2d oi22(0fA LUT HIO|HE ==Lt

H 9-14 XML Parameters related to LUT
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9.11 Dark Signal Non-Uniformity Correction
O 2o 2 AMS| 0= SZHNA CIXE 7i0atz FAS 2SstH Fato] IE M Zte
2l ‘O(zero)O| AL} =5 ZOfOF ©FL|CE SHAITH MM Lol 2f Tde Hof BEdts &7
CHE 4 71 R0 MHE ofFe HHM NS ASHE ooy Sss 2t Iy
U CHE &= USLICE Olgfet X}O|E DSNU(Dark Signal Non-Uniformity)2kil St
VTS-16K5x2 ZtH2h= O|2{et DSNUE E-E + U= 7ls2 M3gLCH
DSNU &8 XML Iiet0|H = Chadr 25U Lt
XML Parameters Value Description
Default,
DSNUDataSelector Space 1 ~ DSNU C|OJE ME4
Space 31
DSNUDataGenerate - DSNU HIO|H -
M5t DSNU HIO|EHE H|2|d =220 HYgLct
DSNU *DSNUDataGenerate 2 MASH HO|EH = g o2
DSNUDataSave - 2|0 MEEZ| W20, Ztozte] MAS ZCH H = o
= HOIHE AtEsta{® Hlglgd oj=22|o] XMZEsiof
Lt
HIZ[2d OZ20f MEE0] A= DSNU HIOIHE ¥
DSNUDataload - SN HZa|2 23 SLC)
Default " "
! AKX Userset M HS LoadstAS [ DefaultZ2 HEg
DSNUDataDefault Space 1 ~ DSNUDatQZ MEHSHL| T}
Space 31
H 9-15 XML Parameters related to DSNU
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VIEWOrkKs

N8

CEETRY
AERZE EH ALE 280 S DSNU 2

2}t
HA

x
3

AMXl DSNU &

9.11.1

Note:

ot

ol

<0

o

ot

7tof2tel

S
-

&

Z

HAS

7tof2te]

gordAl2.

o,
AH
o

CIOIHE A
o DSNU H|O|EE

DSNU
JE

=
=l
=
=!

DSNU 28 #t= o

FLIC.

2
[SR=|

g A8E

A M

|-
—

2 [ of

A A SH
S o

2t DSNU 23 gt

7.

N

b OffsetX #fdt wWidth

o
=P,

f

X
2

SHAMAI2,

ol

Free-Run ZE2 ANSIAHLE F

=
=

CANLL =

LICE,

4, DSNU X i

I.

R

o
ur
or

FLIC.

A M S
codu

oF-

RO

i

5. DSNU Data Generate H22 M

O] A% ZtHi2t= &[4 1024RH9| 2+l

&gt

A7t 282l DSNU HIO[HE

.
o

a.

FLICF.

.
o
=

Ok

10
ujr
or
o

80

<0
oMl

oF
ol

A

F

PE| 2, ZHOH 2t

10
X0
Tofll
ol

4
n3

A

I

KO

X

DSNU &

oj=22|of MEELCt

|'Zd) Hi=22/0f MEot2{E DSNU Data

| Flash(H|Z

o

FDSNU 2 g2 7t 2t

Mol

C.

JoI

10

ol

T

Save HZ

MEfstn

ol

=2 22{™ DSNUDataSelectorE

=
=

= C}2 DSNU H|0lH

(o]
PN

220
DSNU Data Load S A

=]
=4

IE

6.

Ct.

L

I.

.
o
=

L|Ct.

=

E
=2

= 0|

A

M8

H

PAIES

ZtH2tS| Analog Gain, Line rate, Stage Ii2t0|HE
= =
= T

Note:
DSNU H|O|H

@
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9.12 Photo Response Non-Uniformity Correction
O|lEXOo = 12 SHZO0IA 2tel A Fthetz F US| B2 T2 Mo =E 2S55tH Fo9
SE I e ol HTf grey OIZILE RE ZOPOF BLICE SIXIB A Lf Zt HMo| xte
ds Xo|, "= I xFHo| Bt 2= Qs Ftoto|M EEHE= 2 = g2 OE
UGLICE. OBt XtO[E PRNU(Photo Response Non-uniformity)2td S, VTS-16K5X2
7to2t= Ol2{gh PRNUE E8Y = Ues 7Is & 16702 PRNU ME S7t2 MS gL Ch
PRNU 2t XML mj2t0jE = ChZdf 25 LTt
XML Parameters Value Description
PRNUC i False PRNU Correction 7|5 8|
orrection
True PRNU Correction 7|5 4dH
Default,
PRNUDataSelector Space 1~ PRNU HO|HE M% &= £2{2 99 478
Space 31
PRNUT HLovelAUTO False MEHSIEH PRNU Target Level2 =522 X|H
argetleve o o
et True MEHSIH PRNU Target Level2 Ats22 XM
PRNUTargetlLevel 0~ 255 PRNU Target Level d78(@ 8 bit Pixel Format)
PRNUDataGenerate - PRNU ClIO[Ef 247
PRNU MMt PRNU CIOIEHE HIZ[EN m=Z2|of XNEEL
Cf.
RN UDsleS *PRNUGenerate2 443t OIO|H &= 2[2d 02 2|0
UDatasave ) HAEE7| W2ol, stojete] MES ZCh A = sy
CIOIHE Ar8dte{™ H|2l2d m=Z2|of XNAEsHor &
L|C}.
HilZd ol22(0f MEEZO = PRNU HIOHE 2
PRNUDataload - S HRRE 2Lt
N T — Eefoul’ri X Userset HYE LoaddtAE W Defaultz X&
arazerdy pace ot PRNUDataS MEfgtLich,
Space 31
H 9-16 XML Parameters related to PRNU
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9.12.1 A}8X} PRNU 73 3t MM U X%

o
ALEXZE AH AE 2HE0 S PRNU BEF e ddotl MYoted B, ot EXE IS

i

I'

>
=

@ Note:
. 8 XHS TMSHHL ZHH 2L line rateE BlASE AL PRNU EXN ZfS M=z
= A0 E&LCH
2 PRNU CIOIHE MM3t2i™, DSNU 2 42 XN MM CFS PRNU 27
MHSHYAIR,

0

of
sf

N
mo 1 ox |

!
b
A

o

il

7. ZHHEIOIA PRNU £ Zt2 MY Mol A HME AFSRLICH PRNU 28 gt2 Xy
MXMsE OffsetX Ziob Width
AL,

U Cf4S

FYs H=otER, O] & 7HA| ¢t= SHt2A 8=l =

e n
ot

N
rlot
1=

[

AS FHH2tel = AlOF LHO| S&LICH MA At ghdof A "=, =
9, line rate 52 XEYLICE oM, F&ol CIXEY =2 #O| 100 - 200(Gain: 1.00 at
8 bit) AO|Q] Zt0| E|E=& dt= Z0| EELCE
3. 7tH2tE Free-Run ZEZ HHSALL 2 E2|A MSE HES| 35610 2t
S AECE

4. Target LevelS X|HEtL|C}H

Target Level2 AtS2Z2 X|Z35t2 ™ Target Level AUTO ME MXE MEHSHLICE
Target LevelS 522 X|H5t2{H Target Level AUTO MEH MXIE MEH siXStD O -

255 MO|OA RSt= gts Y=Lt

6. PRNU 2H Zts MAMste{H %A 1024 9| 2tQl FAS 2/ E6|{0F gLt
7. Bfol gA =S et MMSH PRNU BN ZH2 2M3ic|n Zto2tel 3 M 22|
MEELC

f
RNU B ¢t ZHo2tel S2iAlHI=l2d) =220 MEt2{® PRNU Selector It

P
£ ME3H0 MY IX[E MEHStL, PRNU Save BEES HASTLICEH B22| Wl 7]

Mol PRNU EH 42 FAISHD ZefAl K220 U= 7IE 42

=
Selector L2[0[HE A3 =2{2 ?IXIE UESILD, PRNU Load EE
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9.13 FPN Coefficients Control
7 I =O|=(FPN, Fixed Pattern Noise)7t &g f O] NE0AM XN3SSt= FPN EF 7|2
AtESHH oiie O|0IX|E =EEE &= QUSLICH VIS-16K5X2 ZHH 2= DSNU B3 ol =72
Hg Black Level zfO|Lt, PRNU EFEZO &g Gain 42 XIESiAM FPNO| QU= O|O[X|E
228 = Je 7S MSFUIL.
I o Lo|=E EEot= 7|51t #dEst XML Ifeto|H &= Chgat 25 Lo,
XML Parameters Value Description
FPN DSNUCoefficient - SAXel DSNU 2™ 410 B Black Level #t2 HH
Coefficients  DSNUCoefficientApply 2 HF0M XY =XE DSNU 270 HE
Control PRNUCoefficient - SOl PRNU EHZ0| 2 Gain 4 4H
PRNUCoefficientApply - 2 S0 K™t =X|E PRNU EF40 H&
H 9-17 XML Parameters related to PRNU
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9.14 C(CXP Link Configuration

VTS-16K5X2 7t 2h=

Cxp ZHYOeiHE HZSHOF TFLICE

FHH 2t CxP ZE YU E
A L|CE.

Hdstn,
VTS-16K5X2 ZtH2t=  StLto|
QI LICH CoaXPress EZEO| 2tAM X}
ZHH 2O CXP =2 2| 3 A

Master 20

= =2
o
o
=

=

CoaXPress QIE{I|O|AE A}
CoaXPress ©QIE{H{|O|A

Aol=d

I3 EX|(Plug and Play) HAHLIZS

O
getotA gAg = AE UL

gt Ztoetet AFEX AFEO| AX|E=
= coax 70|22 ALESHY

X|Cf 12.5 GbpsZ O|O|HE T&T =
IO 374e] Y A4z d3sE Y =+

X[ &ot7| M=o

(" ™) LA ( A
CH1 coax : % Master Connection CH1
o, — ©
CH2 coax _' .
Camera T CH3 ------------ T T CXP
coax . :
o TRl TP S _()Frame Grabber
CH4 coax : : Extension Connection
Ormmmmmsmmnmnmeens Dl -; -------------------- 0
. 7 “ “ 7
\ Link

18l 9-7 CXP Link Configuration

7t 2tet CXP =2 da2iH AHO[Q| Link 4 2t XML Ifet8|E{= Transport Layer Control

5t2|2| CoaXPress &0 QA Ch21F ZH& LTt

XML Parameters Value
CxplLinkConfiguration
Preferred Read Only
CXP1_X1, X2, X4
CoaXPress CXP3_X1, X2, X4
CXPLinkConfiguration CXPS_X1, X2, X4

CXPé_X1, X2, X4
CXP10_X1, X2, X4
CXP12_X1, X2, X4

Description

7ot A Al FHH2ERb Host(Z=2i| Y
Jdefe)etel g3 Fgol A8 bit
rate B ¢4 JF=E HA|

7t 2t Host AFO|2| bit rate H &
N8 dHHez 43

0fl) CXP12_X4: CXP12 &= (12.5 Gbps)

S AM8dtes 4712 92 +4

H 9-18 XML Parameter related to CXP Link Configuration
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9.15 Digital I/0 Control
tozte] HEZE /=9 tHAtes OiYet ZEE ARBY = JUASHL
Digital I/O Control #t& XML If2t0|H &= CtSOF Z&L Ch
XML Parameters Value Description
DigitallOControl  LineSelector Line0 Ftiietel HES /&9 6% A T 18 Hof
oisf Fdste d=2=, 7t2ELE EfO|H St
ool o Moo pEsiy 4F
Linel Zioete] HEE /&% ¢W tHXp & 2% Hof
CHsl st &5 22, Scan Directiona Linel
2 HEAS Mol Y Mol s 47
Line2 Zioete] HEE /&% 6W tHXp & 5% HOf
CHeh dst7| flot =22, YetXel =3 4
S0f e 47
Line3 Zioete] HEE /&3 6W tHXp & ¢ HOf
CHel TA5t7| flot d=o=2, Yetdol =3 4
S0 e 47
LineMode Input Line0QO|L} Linele MEHDH AR LIELtE &=
Output Line2& MEHDH ZL LtEtLlE= &=
Linelnverter FALSE Line £8 4= X AS
TRUE Line £8 Mz HH
LineSource Off Line =3 of{|
High High &3
LinkTrigger LinkTrigger 23 & A2 =
UserOutputd  UserOutputValue A Ztol| ofsff HA =2
TimerOActive AEX B Timer £8 A5 HAZ &Y
Strobe 0 Storobe0 AT E HAZ =Y
UserOutput UserOutput0  UserOutputValue A7 Zrof ol EA &5
Selector
UserOutput FALSE BitS Lowz= &H
Value TRUE BitS HighZ &X
StrobeSelector  Strobe0 Storbe Selector A7H
StrobeMode Timed Strobe Duration 873 Zi0f et A Mz =5
Triggerwidth ~ ZtH[2t0] & E2|A tzet sYot HA =
of tlz =9
StrobeDelay 0~1000 s S =23 AMS0 1ps HRIZ delay AH
StrobeDuration  1~1000 us Strobe ModeE TimedZ AEeH 42 A M
O 8 1ps TIRIZ MF
H 9-19 XML Parameters related to Digital I/O Control
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Line SourceS UserOutput0L 2 HA™SIH ALEX AF 42 &9 M2 A 8T USLILCE,

1

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

User Output Value —I I

&l 9-8 User Output

7t 2t= Exposure Active &5 A2 E HMISELICE Exposure Active A=z = Chtg 81 20|
s
o

EE A0l AHET ¢S5t =F A0l BRET SHYELLE. O dz= ZEfAlC

[

ER=] <
EZIHE MEY & 1, EY 7i0z2t £= HF 0| 2X0|= 2E0M i FEL O
(o]

getd o2 It =5 S Udst=

Exposure

Exposure Frame N
.
J

Exposure Active
Signal

Exposure

Frame N+1
| |
| |
L

8l 9-9 Exposure Active Signal
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9.16 Debounce

VTS-16K5X2 ZtH[2te] Debounce 7|58 Ar8dIH Rzt Y8 oot st g3 LSS
T2t F=ot Y 28 Ittt 322 5= UESLICH Debounce Timeg HE5H0 Faot
3 Moz moheh QI MSO| XA High =& Low | AlZte K™Y £ UAEL|CH o,
w2t 98 M7t Zietol SgE A-EI BEE A ALO|0|= Debounce TimeBtE2| X
A|ZtO] 2Lt

Debounce Time2 AESIH Chg 80 20| 43 ZrECE 22 High H Low A=

Ho2 EESHY FA[E LG,

rir
40
o
o

Arrived Input Signals

-_ I I Il
Debounce [ | B [
Debou nce Tlme
Applied Valid Signals
Delay Delay

12 9-10 Debounce
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9.17 Temperature Monitor

7tHE = WE 258 ZUHGSH| figh AN HOl LEEO ANM HAZICZ 2k

= AL

o2t W8 25 28 XML Oef0jE= Chsidh 45 LT

i
Jo
(@]

XML Parameters Value Description

DeviceControl DeviceTemperatureSelector Mainboard 2= ZH QIX|E 4 22 4H

DeviceTemperature - N HRIE 22 HEA

H 9-20 XML Parameters related to Device Temperature

9.18 Status LED

Ftiiet =Hol= Zio2tel s EE &2F7| flet LED7F UELILh

LEDS| dEfet 10| siidst= Zti2t &El= BrSat 5Lt

=
Status LED Descriptions
Steady Red 7toe =7\t ot #
Slow Flashing Red CXP Link & ¢t &
Fast Flashing Orange CXP Link =2l &¢
Steady Green CXP Link (2=
Steady Orange CXP Configuration = X
Fast Flashing Green g ooy g5 5¢

H 9-21 Status LED
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9.19 Test Pattern

Ztoetel HAMel As OFEE =2elsh7] s M HAMEREH L= A& GojH il
LIEOIA NS HIAE IHS S8 E 482 = UASLCH HAE IjEH2 Z5% 4 JHX|7t
Ao, Z+zt 7t2 Yato 2 gf0| CH2 O0|0|X|(Grey Horizontal Ramp), CHZt o2 40| CtE

O|0|X|(Grey Diagonal Ramp), iz @ato 2 Zf0| Ct21 % 0| O|0|X|(Grey Diagonal Ramp

Moving), 2| MMM ==H3t= 712 ez gf0| CHE O|D|X|(Sensor Specific) & L Lt

HAE ofE 23 XML Oiet0|H= Csdh 25 L0

XML Parameter Value Description
ImageFormatControl  Testpattern  Off Test Pattern 7|s S X
GreyHorizontalRamp Grey Horizontal Ramp2 &7d
GreyDiagonalRamp Grey Diagonal Ramp2 474
GreyDiagonalRampMoving Grey Diagonal Ramp Moving
o= M3
SensorSpecific MMM XMSSHs HAE DIiH
oz 4%

H 9-22 XML Parameter related to Test Pattern

& 9-11  Grey Horizontal Ramp
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18 9-12 Grey Diagonal Ramp

8 9-13 Grey Diagonal Ramp Moving
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18 9-14 Sensor Specific
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9.20 Reverse X

e 7lsYLCt. 0] 7|52 Test Image

gy 7t20 Y =2 7IE2E Fdyo s A &
REE Melet ZtHEe] 2E As RENAM HE JhsLI
XML Parameter Value Description
ImageFormatControl  Reversex  FALSE Reverse X 7|5 SfiX|
TRUE gdo| zeE FESHCLL

H 9-23 XML Parameter related to Reverse X

Pitch Alignment
. P .

[
o
P
o
rio
e
08
0z

toocncrgtl 2 dond
r . »Fr .

12l 9-16 Reverse X=l G4t
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9.21 Counter Control
VTS-16K5X2 7t 2t0| M K53k Counter 7|52 SoiA ZtH2te] £ OHIE =2 & =+
[UELICE O E =0, AF0A ZtH2to] 32E E|A =9 =5 &olg = US|
Counter Control #t& XML Ij2t0|H& Chgah Z2& LTt
XML Parameters Value Description
CounterAnd CounterSelector  Counter0 M™E Counters MEHTHL|CE,
TimerControl  CounterEvent Off Counterg HELCH
Source FrameActive  FrameActive A$2| =2 HMIL|C},
LineActive LineActive 4l= 9| =& ML|C}
LinkTrigger LinkTrigger 2= =& HILICH,
LinkTriggerO LinkTrigger0 2152 =& AlL|C}.
Line0 QIR Eg[A d=9o| =& Lt
CounterEvent RisingEdge MEISE Event Source &= 2| A& OfX|E ML|CH
Activation FalingEdge MEHSE Event Source &= 9| st OfX|E ML|CH
CounterReset Off Counter Reset E2|HE dfiX|gtL|Ct.
Source FrameActive  Frame Active 2S5 Reset SourceZ A&
LinkTrigger LinkTrigger 21= £ Reset SourceZ AtE
Acquisition Acquisition Active 22 E Reset SourceZ AHE
Active
Line0 Line0 A2 & Reset SourceZ AtE
CounterReset RisingEdge *.JE—*W_* Reset Source AZo| A& OfX|0fA
Activation CounterZ Reset
FalingEdge MEHSE Reset Source AlZO| BFZ Of|X|0f A
CounterE Reset
AnyEdge ME4SH Reset Source 1= 9| &5 OfX| £& ot
Ol X[ Al CounterE Reset
LevelHigh MEHSE Reset Source AlS 2|"#O| HighO|H
CounterE Reset
LevelLow MEHSE Reset Source 4= O] LowO|™
CounterZ Reset
CounterReset - MESSE Counters Z7|38l6t CHA| A|Z}
CounterValue - MEHSE CounterQ| BX| gL BEA|
CounterValue - Counter Reset Fd2 HAMZS I Counter?l
AtReset o HA|
CounterDuration 1 - Counterg Ta¢ I{7HX| 4 O|HIE =5 HH
4294967295
CounterStatus - Counter2| SiAf AE{ HA|
H 9-24 XML Parameters related to Counter Control (1)
XML Parameters Value Description
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CounterAnd CounterTrigger  Off Counter Trigger Source 7|52 AME3IX| A
TimerControl ~ Source FrameActive FrameActive 4l=2E  Counterl| Trigger
SourceZ A&
Link Trigger LinkTrigger 412 & Counter?| Trigger Source
2 ME
AcquisitionActive  AcquisitionActive 225 Counter2| Trigger
SourceZ At
Line0 Line0A =S Counter?| Trigger SourcezZ A}
Q
o
CounterTrigger  RisingEdge MEHBE Counter Trigger Source 239 M&
Activation O x|l Al Counter A|Zt
FalingEdge MEYSE Counter Trigger Source 159 &t
oI X[l Al Counter A|Z}
AnyEdge MEHSE Counter Trigger Source 59| ML
OIX| == 3t OX|0A Counter A|%f
LevelHigh MEHSE Counter Trigger Source AlS of|#O|
HighO|H Counter AlZ}
LevelLow MEHSE Counter Trigger Source A& 2f|#O|
LowO|® Counter A|Z}
H 9-25 XML Parameters related to Counter Control (2)
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9.22 Timer Control
Line SelectorE Line12 2 AH™SID Line SourceE Timer(TimerOActive)2 AMSIH ZiH 2=
Timers At &3 MSE UEY £ QELCEH VIS-16K5X2 7IH2H= Exposure Active,
Frame Active, CC1 =& 28 E2|A 28 U2 E Timere| &4 oz ALY = JUSLICH
Timer Control #t& XML Lf2t0|H &= ChEaF Z5L 0
XML Parameters Value Description
CounterAnd TimerSelector  Timer0 MEY Timers MEfErL|CE
TimerControl  TimerDuration 1~ 60,000,000 ps  Timer Trigger Activation Rising/Falling Edge 2
MY 42 Timer £28 AMz9| FI|E X|F
TimerDelay 0~ 60,000,000 ys Timer 2 LS E EHsy| Mo 48
X AlZE X
TimerReset - TimerE Z=7|2tSt10 CRA| A[Af
TimerTrigger  Off Timer £ A= S|
Source LineTrigger St 21019] readout TZtE Timer &3 AlSo| AA
Mz 2 ALE
FrameActive ot T2 9| readout THE Timer 23 AT AA
Mz 2 ALE
Line0 e EZ|H AMZE Tmer 28 AM39 oA Mz
AHE
TimerTrigger  RisingEdge MEHGH Eg|H 39| &5 OX[E Timer 28 4=
Activation Eg|AZ &5t E X|F
FalingEdge ME#SH Eg|H d=z9| st OX[E Timer 28 4=
Eg|AZ E &5t E X|H
AnyEdge MEfSH E2[A M=ol ME X E£&= st OX|E
Timer 28 A3 E2|HZ &2 XY
LevelHigh MEfst EZ|AH AMST High 2t O Timer =2
MZIF RRStES XE
LevelLow MEHSE E2|H AMTTF Low T2t T Timer =
MBIt gRStESE X|E
H 9-26 XML Parameters related to Timer Control
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O£ =0, Timer Trigger SourceE Exposure Active2 AE3}1, Timer Trigger ActivationS Level
HighZ dd%t Z20|= Ctaot 20| TimerZt &S g L Ct,
7. Timer Trigger Source L2t0[EHZ dFst AA M7 SZEH Timere 282
INESg=igny
2. Timer Delay If2t0[H2 AEot X|AH A|ZHO] A[ZE = Bt & L0
A

S,
3 KA AZHO] HRE|H A~ MO High #ZH2HE Timer M= 7F &S LT

Exposure

Timer
Delay I |
Timer Signal

Timer Trigger Source event occurs

* Timer Trigger Activation is set to Level High.

a8 9-17 Timer Signal

9.23 Device User ID

7t 2tol AFEXF el §EE 32 bytetA] YHE 5 ASLIC

Device User ID #& XML mt2to|H= ChSaF &L Lt

XML Parameter Description

DeviceControl  DeviceUserlD  AFEX} HO| ME Q121(32 byte)

H 9-27 XML Parameter related to Device User ID

9.24 Device Reset

7tHEtE S2IH 22 Resetot0] MRAZ ZCH HLICH Device Reset #t& XML Lf2t0|H= CHS ot

Zhs Lo
XML Parameter Description
DeviceControl  Device Reset ~ 22|X Reset 5=

H 9-28 XML Parameter related to Device Reset
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9.25 Field Upgrade

tol2te oA ZHH2IES 2iStR] D CxP QHHO|AS Ef| HANSF FPGA ZEES
1 O|ESH= 7|52 MISLICH XM HE YR Appendix AS HISHYAIR,
9.26 User Set Control
AMEAE ZHoet HEE2 FHoet LHRQ| ZefAl o MEYSHALE CHA 2882 5= USLICH
MY 92 = & X5t Load EY2 M 7HE XL T,
User Set Control 2t XML If2t0|H& ChSat 25 L Cf.
XML Parameters Value Description
UserSetControl  UserSetSelector  Default 7toet 2EE Factory Default Settings= 41&4
UserSet1 tH2t d™ES UserSet1=2 MEH
UserSet2 7toj2t 482 UserSet2=2 MEY
UserSetLoad - User Set SelectorO| A MEiSH ALEX} AHZ 7402t
of Load
UserSetSave - User Set Selectord| Al MENSE HH0f S| 702}
4482 NE
£t Default @2 Factory Default Settings &<
OZ Load?t 7ts&LCE.
UserSetDefault  Default 7tH 2t Reset Al Factory Default Settings X-&
User Set1 7tH 2t Reset Al UserSetl H&
UserSet2  7t|2} Reset A| UserSet2 Mg
H 9-29 XML Parameters related to User Set Control
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Lt 72t
A

oA et a2 SO L
=3
=

Volatile Memory
(RAM)

o Mg 72t 28 a2
| —

e

Ct.

Non-volatile Memory
(Flash)

User Set Load

User Set Save

-
User Set 2

Work Space User Set Default
Default
User Set Load Factory Default Settings

g 9-18 User Set Control

FtoEte] %Y ez 22E = UA =
= b AL FIHEE  resetotH  FrHEe] A Y
Y Yol ol 2F AU resetdt S0 AT AF

ALEA 9 & BtLtof MEsior gL

oF M

—

oA
N

=
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0%
fo
0

Chapter 10. A&

oro
s = 4

°  SfE0| OFFAE EOIX|

— Aol @Zo| HLjZ EIYEX HelsHAlL,
~ HE B30/ N2 O|TOKIER| HOISHUAIL,
- % E27 93 REY B,

° 2t SH

R AZ0| MU=z ERA=A =HQSHYA|

fo

FtH2tol A 7|7 LEALE BIEEH

e E2/] REI} M2 SEgX|

LinkTrigger0 E2|7 REQ| AL

QF EZ|A EE2 F2 Aol &

A7

EZIA7t MUz YHE =X

e JEVN

=13

| =

= a2iH | LinkTrigger0o 30| M2 | A=X|
20| M2 ZAEeX] oIS,

HHEFLIC,

|.AIA|2.

° SOl ZX| B= M
— CoaXPress 70|2 YZO0| MU=Z =A=Al &ASHAI2.
— PCO| HEE = Ya2Hol FIHZ7t Moz AZE0f A=K, 20| HLHZ =[[A=X| HASHYAR.
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23712t

LS

X
Bo 0 | mr
X0 X0
<4 ..
KF 3
S =
B i

=

a

VIEWOrkKs

A MH|A (A/S)E oM
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10!

i
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7
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Appendix A. Field Upgrade

Ch2 ™Xtof et 2t MCU, FPGA B! XML s azo|l=Eg & UEL|CE.

7. Vieworks Imaging Solution 7.XE A&3t = Configurator Plus & > Tools > Device

MaintenanceE 2250 Device Maintenance &g ¢ L|LC}.

2. PKG ®g MESID File Path €2 ... BHES 229t CZ MCU, FPGA E+ XML
A0l mYs MEESIT Download HES Z&IgtLCt.
Device Maintenance x

| Defect FFC  Script

PKG File Information

1. File Path | |
|

2. File Size

1. Camera PKG:

2. Download PKG:

0% |

Camera PKG Download
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Appendix B. LUT Download

MMEE £ Q&ELLCH MA3Fs Z2 MO Luminancell

EStAL, A SOAM Adet CSV mE(*csv)E =AM

B.1 O 34 HRIEE
7. Vieworks Imaging Solution 7.X& &3t = Configure HHES 2&5t0 Of2fet Z
HAISLICH LUT B2 MEistT Type EECHR SE0AM LuminanceES MEHBL|CEH
2. Gamma Y Zo| RSt= S HHSHD | Apply | HES SE2L|C}
X

Fo Xkt
- O

mjo

Device Maintenance

FKG Script

4095 Graph

Type:

Load File

Gamma:
1.00

Draw:

3071

2047

1023 .
Linear

Point

Clear

1} 1023 2047 3071 4095

Config

0%

Camera LUT Download § Upload
[ Download ] [ Upload to PC
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3 HES S2stol NS A0t S Fojatel cre RSB

a

Device Maintenance

Script

Gamma:
1.00

Draw:

2047

1023 .
Linear

Point

Clear

a} 1023 2047 3071 40395

Config

Camera LUT Download  Upload

Upload to PC

4. CIRREVL 2EEd HES S2st0] =ol BS EL
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B.2

5]
n
<
H
ne
Ho
HU
N

7. oMo ofe 2Zel J-MY LUT EHol2S A8t Csv THE(xcsv)E NI @
2% 02 MM TUS HLTN IS Te LEAULICH Y AHo| Bh Sofs
m2OéolM AS & UEE CSv THUQ| XIS Jur2 WSO BLICH A4 Al X8
ge FAe chent gaL
e 2 ARBlE Btole FMo Mgt

Moz
2 0FH 40952 =2 = WHF0| 7S LT,

H 71 HA
D_y 29~ % B lut.csv - HI2E
E | mol [ O|%| 2ojore 4 miE) BEE M 2N ESH
o TR [ —] : comment line,
J o =o g =11 ~[JfF & | - [.:nmment line,
27 |2 2p 2 [ E -] &- 2[R - [,j,,;;?”t’"”t"“t
A4 - £ (0 3:1;392
A B c D 4,481
1 : comment line l:u,Jl;S,u
2 -- comment line
3 --input output
4 0 4095
5 1 4094
6 2 4093
7 3 4092
8 4 4091
9 B
10 4095 0
11
12
13

rot

2. Vieworks Imaging Solution 7.X& &¥
HAILCH LUT B2 MEISHD Type

=
Load File | HES Z&gfLIC}

Device Maintenance

< Configure HHEZ 285t Ofeliet &2 &2
2 m

L2 =50AM L

In

inances MEISH CHE

C

PKG Script

4095 Graph

Type:

Gamma:
1.00

Draw:

3071

2047

1023 N
Linear

Paint

Clear

0 1023 2047 3071 4095

Config

0 %

Camera LUT Download / Upload
[ Download ] [ Upload to PC

3.

A

PO LUT TS MEHSED Open HHES S LI
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My Recent
Documents

ty Metwark,
Places

Loak in: |E} Upgrade

[

®E oF E-

File name:

Files of type:

|Iut.|ut

|LUT files (=, lut)

Open |
[ =

Cancel

4. [Downioad ]

L

oz
mjo
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