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4 HE 4

Package Component

VP-31MC-26 H <F-mount>
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5 HE 4

51 78

VP-31MC-26 H 7t0|2t= MY HHOM USE VP AlZ|=0f M2 F=7HE 31 H7HE A sid =2 Camera
Link 7tH2t2 Sony Semiconductor Solutions Corporation 2| %[l CMOS 4 AN 7|&(MX342)2
HEHELICE VP-31MC-26 H 710 2t= 6464 x 4852 SiiatOA Z|CH 26.2fps 2] S 2 FE2 &S5 =+
AELICE O] ZtH2to= 2|& FOfoM &L, AMESH= TEC(Thermoelectric Peltier Cooled) ‘& 2}

Jlee HBYSLICHLTEC = MO 258 X9 SEHCE [ 15:20CTHE WZetL|Tt o2 7|a=
A

VP-31MC ZtH2t= = 28 ZHE Mok, A2 =E0| 7hsst0] ZtHete Z= 8 ade =+
UELICH & S NS0 HEE 4852 MES= VP-31MC-26 H 7t02t= FPD, PCB 3 BtZX
HAL SO OHEE|AHo|M0f| XMptetL| Ly,

= =
T2 §%

* High Speed 31 Megapixel CMOS Image Sensor

Thermoelectric Peltier Cooling — about 15+2°C below ambient temperature

Minimizing the number of hot pixels with TEC

e Electronic Exposure Time Control (Global Shutter)
e Output Pixel Format: 8 / 10 / 12 bit

¢ Line Output

* Defective Pixel Correction

*  Frame Averaging

e Camera Link Base / Medium / Full / 10 Tap

e Camera Link Tap Geometry: 2 Tap, 4 Tap, 8 Tap, 10 Tap
e Camera Link Clock Frequency Selector

e Gain/ Black Level Control

e TestImage

*  Temperature Monitor

¢ Field Upgrade

*  PRNU Correction

e Flat Field Correction with Sequencer Control

*  Hot Pixel Correction

¢ GenlCam Compatible — XML based Control
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5.2 Specification

VP-31MC 7t 2t AFY¥2 CHZah 25 L.

Specifications VP-31MC-M/C 26 H

Active Image (H x V) 6464 x 4852
Sensor Sony IMX342
Sensor Type Global Shutter CMOS Image Sensor

Optical Format (Diagonal)

APS-C (27.9 mm)

Pixel size

3.45 um x 3.45 pum

Interface

Camera Link Base / Medium / Full / 10 Tap

Electronic Shutter

Global Shutter

2 Tap 5.3 fps
4 Tap 10.6 fps
Max. Frame Rate
8 Tap 21.1 fps
10 Tap 26.2 fps
Mono Mono 8 / Mono 10 / Mono 12
Pixel Data Format
Color RG Bayer 8 / RG Bayer 10 / RG Bayer 12

Camera Link Pixel Clock

65 Miz /85 M

Exposure Time

24 us ~60s

Partial Scan (Max. Speed)

1442.3 fps at 4 Lines

Binning Sensor

x1, x2 (Horizontal and Vertical Dependent)

Black Level Control

0 ~ 255 LSB at 12 bit

Gain Control

1x ~32x%

Trigger Synchronization

Free-Run, Hardware Trigger, Software Trigger, CC1, User Output0

External Trigger

3.3V ~24.0V, 10 mA, Logical level input, Optically isolated

Software Trigger Asynchronous, Programmable via Camera API
Dynamic Range 72 dB
Lens Mount F-mount

Cooling Method

Thermoelectric Peltier Cooling

Cooling Performance

15+2°C below ambient temperature — Standard cooling with a fan

Table 5.1 VP-31MC-26 H A2 (A1)
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VP-31MC-26 H

Specifications

VP-31MC-M/C 26 H

External 11 ~24VDC
Power
Dissipation Typ. 30.0 W
Environmental Operating: 0 ~ 40°C, Storage: -40°C ~ 70°C
Dimension / Weight 90.0 mm x 90.0 mm x 129.3 mm, 1256.1 g (with F-mount)

Configuration SW

Configurator / Vieworks Imaging Solution 7.X

Table 5.2 VP-31MC-26 H AF2F
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5.3 Camera Block Diagram

‘ DDR3 ( >
LExternal Trigger
J

‘ FPGA E .\
[ \ SLVS-EC : [ \——{ Line Output
cMOS : | ImageProcessing | : g
Sensor : and :
SPI Control : Control Logic :
: | : { )
Peltier .| Camera Link Full
\ ) - ( Y : | Configuration
Micro Controller
I A
U R I et © J

(e ) (s fereom

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| A2 Z2 M M= Camera Link 2/HEHO|AE S50 AFBXIZRE HHS &1 0|8 ML
Z2NY & HEE 232 CMOS MAMO|M TEE F4 HO|HE XN2|5t0 Camera Link QE{HO|AZ
LHE LR, AlZHO RI4s E2[A Y3 53 Mol HEES HYLICL O] 50, FPGA 2| 2[F0=

oo[3= HEEHS XSS ?leh Flash 2t ot DDR3 0| F& &0 SLIC.

R -
el

—r

L

ujr

40

_0'_|'
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5.4
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Figure 5.2 VP-31MC-M26 H Spectral Response
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542 W3 JHHE} AMEY ST EXA

Ch2 d2i=Z& VP-31MC-26 H Z 2 ZtO|2t0] CHot AHER S §482 2 ELICH

IMX342 Color

Red Green =—Blue
1.0 Ir\

0.9 P \ \

0:8 \ I \\-,1--\
0.7 \

ViR N

1
“ TN \ |
|
/

Relative Response
o
N
N

\ \L_/ /

0.2

o \ T /
4 N L

0.0

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

Wavelength [nm]
Figure 5.3 VP-31MC-C26 H Spectral Response
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5.5 Mechanical Specification

Chg =82 2208 EHelof 7to2t X|+=5 LEHE LT

gjo

129.3

46.5(Optical FB)
4Z.83i:0.2 (Mechanical FB)

90.0-0.65

90.0-0.0
= -
55.0

Image Plane 8-M5 DP 7

Camera Mounting Screw Holes

© Pwr cTRL f\\ ©
) = ) m cL2
©
®
& D—® O |

Figure 5.4 VP-31MC-26 H F-mount Mechanical Dimension
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6 ZHHct HE Y

ChS ™ Ar2Xt2| PC O Camera Link Frame Grabber(0|3l ‘CL Frame Grabber)2t & AT EQ|0{7}
X JACtd FPFBtLICE XHA$H L8 CL Frame Grabber AFH& HYME EZSIMAIL.
CHS AXtol| 2t AFEAL PC O ZtH2tE HZAT Lo

1. Zto2ter d 3

oK

= JX7t 22|20 A=K, PC 2| MOl HM UK =oAL,

2. CameraLink A 0|29 3% £& 7tH2t2| Camera Link1 L E0| 1 CH2 £ CLFrame

Grabber 2| Base 7{4E{0f| HZATL|LC

3. LC}E Cameralink #0|22| o1& £2 7IH2t2| CameraLink2 HHEO| £ CtE £2 CL Frame
Grabber 2| Medium/Full {4 E{ 0 HZASHL|CT.

4. TR OYHE JtH2te] MR YE TR HZgL
5. T Ofg@ECe E3aE H7| BME ZSLIC

6. == HOI=S0| Mtz HZZJA=KX =R LC.

—

Camera Link Medium / Full / 10 Tap Configuration AF& A| FO|ALZH

VP-31MC-26 H 7}0|2l= Camera Link Base/Medium/Full/10 Tap Configuration =

X| A 2tL|Ct. Camera Link Medium, Full 2= 10 Tap Configuration 22 70 2tE AlE5t2{™
£ 749| CameralLink #AO|22 AMESIO 7tH2t2t CL Frame Grabber & A ZdH{OF 2L LY.
O|f, ZtH2t2| Camera Link1 {9 E{= CL Frame Grabber 2| Base Configuration &
HYEO| HZStL, Camera Link2 4 E{= CL Frame Grabber 2| Medium/Full
Configuration & 7{<E{0] HZs{OF o L(Ct.

CAUTION
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6.1 MM o =F0 st Folrte

+  =o Al SH0| RHT HEf0]7] [[H—-—Oil mz x=go| E8 YsHCh
= 5 T

ZHOfA O] 225t Al L.

«  ES Al Tt =0| EOf 7| WEof = =Fo =
- A =80| 2ot ER0= M=AF & HOIMO| 22lstHAL.

A
o
ot

6.3 7ZiH2F Mo

e Configuratorexe It 2 HASIO FIHZE X ol = USLICH
e X4l Configurator € http://www.vieworks.com O A{ Ct2ZES 5= QUEL|LCY,

e AM23%}= CL Frame Grabber AHE MEME EXRSIYUAIL.
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7 Camera Interface

7.1 General Description

FtH2te| = HEOo

e (D Status LED:

e @6H ¥
e (4" HE

=
=
e @ 26 % SDR
R

20| HuE|et

Camera Link Medium/Full):

Camera Link Base):

AEl EA| LED 7t o Ztzto| 7|

Y o8 % S

L EREE

2
Ftm2te] 4 2

HIC|2 HOo|f M

HIC|2 GOy H

7.2 Camera Link SDR 7{4!E{

Figure 7.1 VP-31MC-26 H 5! mjd

13

1

& o

26

14

Figure 7.2 Camera Link 7{4/E{

A
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VP-31MC-26 H

FtHEE =282

Description

1 Ground Ground Cable Shield
PAIR O

14 Ground Ground Cable Shield

2 -X0 LVDS - Out Camera Link Transmitter
PAIR 1

15 +X0 LVDS - Out Camera Link Transmitter

3 -X1 LVDS - Out Camera Link Transmitter
PAIR 2

16 +X1 LVDS - Out Camera Link Transmitter

4 -X2 LVDS - Out Camera Link Transmitter
PAIR 3

17 +X2 LVDS - Out Camera Link Transmitter

5 -XCLK LVDS - Out Camera Link Transmitter
PAIR 4

18 +XCLK LVDS - Out Camera Link Transmitter

6 -X3 LVDS - Out Camera Link Transmitter
PAIR 5

19 +X3 LVDS - Out Camera Link Transmitter

7 + SerTC LVDS - In Serial Data Receiver
PAIR 6

20 -SerTC LVDS - In Serial Data Receiver

8 - SerTFG LVDS - Out Serial Data Transmitter
PAIR 7

21 + SerTFG LVDS - Out Serial Data Transmitter

9 -CC1 LVDS - In Software External Trigger
PAIR 8

22 +CC1 LVDS - In Software External Trigger

10 N/C N/C N/C
PAIR 9

23 N/C N/C N/C

11 N/C N/C N/C
PAIR 10

24 N/C N/C N/C

12 N/C N/C N/C
PAIR 11

25 N/C N/C N/C

13 Ground Ground Cable Shield
PAIR 12

26 Ground Ground Cable Shield

Table 7.1 Pin Assignments for Camera Link Connector 1
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PAIR List Description
1 Ground Ground Cable Shield
PAIR O
14 Ground Ground Cable Shield
2 -YO0 LVDS - Out Camera Link Transmitter
PAIR 1
15 +Y0 LVDS - Out Camera Link Transmitter
3 -Y1 LVDS - Out Camera Link Transmitter
PAIR 2
16 +Y1 LVDS - Out Camera Link Transmitter
4 -Y2 LVDS - Out Camera Link Transmitter
PAIR 3
17 +Y2 LVDS - Out Camera Link Transmitter
5 -YCLK LVDS - Out Camera Link Transmitter
PAIR 4
18 +YCLK LVDS - Out Camera Link Clock Tx
6 -Y3 LVDS - Out Camera Link Channel Tx
PAIR 5
19 +Y3 LVDS - Out Camera Link Channel Tx
7 - Not Used
PAIR 6 Connected with 100 ohm
20 - Not Used
8 -Z0 LVDS - Out Camera Link Transmitter
PAIR 7
21 +Z0 LVDS - Out Camera Link Transmitter
9 -Z1 LVDS - Out Camera Link Transmitter
PAIR 8
22 +Z1 LVDS - Out Camera Link Transmitter
10 -Z2 LVDS - Out Camera Link Transmitter
PAIR 9
23 +72 LVDS - Out Camera Link Transmitter
11 -ZCLK LVDS - Out Camera Link Transmitter
PAIR 10
24 +ZCLK LVDS - Out Camera Link Clock Tx
12 -Z3 LVDS - Out Camera Link Channel Tx
PAIR 11
25 +Z3 LVDS - Out Camera Link Channel Tx
13 Ground Ground Cable Shield
PAIR 12
26 Ground Ground Cable Shield

Table 7.2 Pin Assignments for Camera Link Connector 2

Page 21 of 108

D-20-873



VIBWOrkKs VP-31MC-26 H

Camera Link Tap Geometry | CL Configuration @ CL Connector1 CL Connector 2

VP-31MC

2 Tap BASE o) X
4 Tap MEDIUM o) 0]
8 Tap FULL o) 0]
10 Tap 10 Tap 0] (0]

Table 7.3 Camera Link Tap Geometry's F{4lE{ &HZ

Camera Link #|0|22 A23}l0 CL Frame Grabber 2} 7}H| 22| Camera Link 4 EE
oAz mf oA X[of F2|8|OF THL|Ct. Connector 1 2f Connector2 2| 2| X|7} B3 H
ZtH2te] FAto| M2 =X 2L PC 2F 7tHI2te| Serial E410] MAXo=Z

SE|R| LT

o=
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7.3 MY U X}

= d

Zt2te] M@ 23 THXH(Power Input Receptacle)= Hirose 6 & 714l E{(part # HR10A-7R-6PB)O| 0 Tl HiX|

=
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 7.4 F¢ U= Tixjo| &

Hirose 6 & H4YHO| AHZ L= HO]E(mating) A9 E < Hirose 6 & =2 1(part #

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

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

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

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

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

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

dEd

ZAEE Q/E3 CHX}(Control I/0 Receptacle)= Hirose 4 & 719 E{(part # HR10A-7R-4S)0|H, 2|5 EZ|A
Mz et AERE £3 ZER M0 JUSLCH T HiX| & #42 O30 ZEL o

Description
1 Trigger Input + Input 3.3V ~24.0VTTL input
2 Trigger Input - Input -
3 DC Ground - DC Ground
3.3 VTTL Output
4 Line1 Output Output
Output resistance: 47 Q

Table 7.5 ZHEE /&3 tixto| & 7

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

ofgf 22 4 T HHYEL| E2|7

AT R BIRE LED YELCH E21A 9 Azt mE

_I
MEELICt Debounce 7|s2 AFESHY ZIHEIOAM &

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

User side Camera side
+3.3V ~ 424V 0—o0— o0 +3.3V
o
HR10A-7R-4SB
N 1 . MI\]{IBF4393IiTlG 180 1 TLP2368
g ( @ @ ) 5 :’nger :n+ ) S AN/ Anode VvCC 1K
rigger_In-
oy L | s
A 3 z .
Cathode O Collector D>TRIGGER_INPUT

3K

<
User GND <]7 %

Figure 7.5 Trigger Input Schematic

7.6 Strobe Output Circuit

AERBE 53 NS 33V 52 YU TTLDriver IC & SoIA SE|D Mo BA 22 sfujzto)

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

3.3V

0V

STROBE_SIGNAL ||:>o AN STROBE_OUT @ @\ %> TRIGGER_IN +

TTL Driver (

3 @ ) >> TRIGGER_IN -
! [

HR10A-7R-4SB

Figure 7.6 Strobe Output Schematic
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of HOINE FA TS Fojshs © BoY el e 20| tfef A HEE HIFLIC
. Y s E2 Yy
S FItE:

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

g =52 Mojste o ZEast 3ast M 7HX| 4= Chgat 25U
*  Acquisition Start/Stop & % Acquisition Mode L}2f0|E

«  Exposure Start(‘t & A|%}) E2|H

e LE ANt HY

of gof 290 Ltes ZY¥2 N

Jtot
An
rot
rot

_>'|_
10
02

>
mjo
10
o

ot
-
Inl

Acquisition Start/Stop B U Acquisition Mode

o

Acquisition Start FHS HASIH FtH2t= Y 252 FH|LICH Acquisition Start ZBHS A& 5K

ol 7ihats dds 2S5 + YsHCh

Acquisition Mode I2t0|E{= Acquisition Start FE2| 2tE 20| ATAQl S ORI L|CH
Acquisition Mode IIZt0/E{E Single Frame 22 AH3}H Acquisition S

FYB BSH & ASLICL 3 ol IS HST

0

Jiot
J||'I 0

5l24™ Acquisition Start HHS A2 A3} Of

=
Acquisition Mode IZt0/E{S Continuous 2 A™sIH ot Xo| HAg 2S5t
Al

ot
2
1
>
o
-]
=
]
o
5
(723
-
)
=X

FH2 Ut E|X] YESLCH Acquisition Start HHS Aot T Ast= UHFE S HAEE = USLILCHL
Acquisition Start FE2 Acquisition Stop Bd=S AHASL7| T A% FX|ELICt Acquisition Stop

Y= Mo FtHEt= Acquisition Start FHS MZ HHSHY| WA g2 252 + YSHCL
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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
gtOrE Y AENTF E|H FtO2h= Exposure Start £2/7 E15 Lff7] &Ef2 Z|=O0rZL|C O AEHOIA
MZ®& Exposure Start E2|H M2 E FtO2t0]| 25t Ft02t= CHE &2 AlEfgL

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

Trigger Mode IiZt0|HE Off 2 d7d5tH 7t 2t= E Rt Exposure Start EZ|HE LHF 0N

LYAZ| B2 ALEXIZL Exposure Start 4128 S5 a7t §SLCH FtH 20N Ldlste M=ot
FHE 2A5%E ST framerate 2 Li2tO|EH Ol Ao matN ZFELICH

Trigger Mode IIZI0|HE On 2= A7YSHH ALEXLZL 7HO|2t0| Exposure Start E2|H 425 S8
FtHEot =& aPEE2 AMESIEE Sfjof gtLCh E2[A Mzt 35E MOt Fthete =&

AIZfgtL|ct olfet HEez & ol MAME I, 58 JtsTt A frame rate 2Ot HE £ 2 E2|A
M E 330IH o ELCHSE 7tset 0| framerate & O] & 0| &), 727t Exposure Start

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

_h—_l
oz
jo

—

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 HoM= “E[A M= Z35700 CHsHAM Of 7[5t A LICH Exposure Start E2|H A= E 7t 2H0f
Soots WH0|E Software, User Output0, CC1, Timer0 Active £+ Line0(29| Hardware 2t 2f) CHA
ZEX|7F A& L L.

+ Software & SlAM E2|H M=E SZ5t2{H Trigger Source LtZt0|E{E Software 2 A7l OF
LTt O3 CHS Trigger Software Fd 2 Al UHOICE Exposure Start E2|H A= 7b 70| 20
3= L

«  AEX} A7 (User Output) Exposure Start E2|H M= E 7t02t0]| SZ35t2{H Trigger Source
Io}2t0|EE User Output0 22 AFs|0oF gL|Ct & CHE User Output Value LiZt0|EHE On(&E)
= Off(Std)E ™&st0] Exposure Start E2|7H MZE 720 S8 = USLICH

e CLFrame Grabber & &3liA E2|AH L=E 325t2{H Trigger Source LIZtO|HE cC1 2 HJsH0f
ghL|Ch 23 CHS CL Frame Grabber X|Z=ALO||A] API E E8&%310] Q[R0|M ddst ™7
M= E Exposure Start E2|H A2 2 M 7020 S5 &= AUASLICH XM &2 Camera Link
Frame Grabber At HYME EERSHUAIL.

o MEX 44 Timer 7|52 SoilM E2|AH LMZE S25t2{™ Trigger Source LIZt0/E{E Timer0
Active 2 MH8}0F TtL|Ct. Counter And Timer Control #F 0| A Timer Trigger Source IfZi0/EHE
Line0 22 HHSIH Lined AMZE A4 MZE ALESHE Timer & AHESHO] Exposure Start E 2|7
Mz E 7t 2 35g = UASLICHL

*  Hardware & S3iAl E2|7 H=Z Z25t2{H Trigger Source Tt2f0|E/S Lined 22 430}
Lok 23 chg HEe 7] U=E JtHEto| SS5tH 2 E Exposure Start E2[H =&

Ftoi2toll A M SEA ELICE

=

I oh
o o T
rir

=& AZH HOf
Exposure Start EZ2|H A2 & FtH2t0| SSotH 7i02ts 4 2SS AIFEUCH o 25 IF0A
% Q4+ FHE HSoe S Fto2t Aol Tdo] Yo LE5= AlZHYLICH

7tH 22| Trigger Source S Software 2 2H35}™ Exposure Time LI2t0[E0f o8 2t AAMO| &
AlZtol ZEE Lot

7t 22| Trigger Source & User Output0, CC1, Timer0 Active === Line0 22 H7H5IH Timed 2t
Trigger Width & 7tX| &t O 2 Exposure Mode & A< 4+ USLICL Timed 2 HHSIH Exposure
Time If2t0[EOf 28 2t F&o| =& A|7H0| Z7F &1, Trigger Width 2 A7SH AME X7} User Output,
CC1, Timer EE= Hardware 22 2| & (rising)lt St (falling)2 ZZ&tetof et == AlZto] Z7-8E L Lt

o
rigger Width 2E& @ATiC) T2 L3 A2 X8 O 28EUC
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Mode

Acquisition
ZL|Ct. Acquisition Stop EH S

x

CE |
o

Start/Stop H

Isiton

8.2 Acqu

Acquisition Start FF 2 HASIH Fi02t= 4 =5Z TH|SLC} Acquisition Start

Acquisition Stop FHZ HASIH 7I0|2t2|

VIEWOrkKks

ur
foil

L|Ct.

s

o
(=)
=

B

Jjo

7

-

Joll
ol
or
nju

=l

=

=

ko] B

i

I Acquisition Status

=

ore
23517 H0f| Acquisition Start HZ S CHA|

g2 Ztoeto A FAIE &= ASLHE. ofZgh A

2SALE M2 RE B SHAE L CE

Hl S

Yot H

=
=

[al0

UELICE ZHof 27t

A
e

Acquisition Status Ii2t0[HE ALESH0] 7t 27t

D-20-873

123 1R 7|ctal
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Acquisition Mode If2t0|E{= Single Frame, Multi-Frame, Continuous Al 7tX|2 M¥% £ QU&L|Ct

Acquisition Start 3! Acquisition Stop E& 1} Acquisition Mode LIZtO/E= AMZ LX s 2HA 7t

UAESL

Acquisition Mode I2t0|E{E Single Frame 22 &7J35IHM Acquisition Start FHS M3l = ot Zo
oS STt o Fol 42 25T = It R A2 E Acquisition Stop FE S HESID 4
Ol Bae HSSHA| YUSLICH OH2 S-S 255t H Acquisition Start ':”%4% M=z Ao gLct
Acquisition Mode ItZt0/E{E Multi-Frame 22 A H Acquisition Start 22

Frame Count It2t0[E 0] X|d3t =PtF 7}02t= Exposure Start E2|H M= E
7tH 2= Acquisition Frame Count I}2t0[E{0f At 4~8t=2 Exposure Start E
77t X| Exposure Start E2|7 A0 823t 13 CH2 Acquisition Start B2 Otg &1 CH2
A4S 2552 H Acquisition Start HZS AMZ AAl|OF gfL|Ct
Acquisition Mode ItZ2t0/E{E Continuous 2 A7 Acquisition Start F &2 A = Yst= T
Exposure Start E2|H MZE 4l = USLICLH FHH 27t Exposure Start EE’/7'/ g5 7] &EIM
Exposure Start EE|71 Mz E 4l MjOfCE 7t 2tes S4S 2S55tn MEeL T 7t 2= Acquisition
&5 =2

2| 52t L|Ct. Acquisition Stop S AdstH o 0|4
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8.3 Exposure Start E2|A

Exposure Start E2|HE Y =52 A|&SH=E O AHEE LICH Exposure Start E2[H= ZHH 2t LHE 0 A
MM HLE Trigger Source £ Software, User Output0, CC1, Timer0 Active "= Line0 22 A H3H
ENAN 33 =& UAELULCH Exposure Start EE2|7H AT E FtHEHY 335tH FHHZte =& HES

AL

8.3.1  Trigger Mode
Exposure Start E2|et #HE 71 Q2% Oi2t0|H= Trigger Mode Ii2tO|E U L|Ct Trigger Mode
& & L

ot2t0|HE Off £= Oon2 2 MH3

M

Acquisition Start

3
Acquisition Stop &
CAUTION cquisition Stop 3

8.3.1.1 Trigger Mode = Off

Trigger Mode If2t0|EHE Off 2 H7d5IH ER3t BE Exposure Start E2|AH AMZE 702 LHF 0| M

MA5L7| 20| AFERHE FHHI2EO| Exposure Start E2[H AMZE 338 oIt &L

Trigger Mode £ Off 2 H7SIH Acquisition Mode Ii2tO/E{Q| M7 A0 M2tA CHZdf 0|

7t 2t M Exposure Start EZ|HE M gHL|C.

e Single Frame: Acquisition Start J&2 A U{OLCH 70 2t= XAtS2E SHLEQ| Exposure Start
E2|A M= E gt

e Multi-Frame:  Acquisition Start ZES A 35IH Acquisition Frame Count I}2t0/E{0f A7 E
0 F tM2ts XAFS S 2 Exposure Start E2|H AMSE METHL|CL ZHH 2=
Acquisition Frame Count 2| 27 g1} 5ot £=2| Exposure Start EE|H 3 E
WS AHLE Acquisition Stop FHS AW WH7HX| Exposure Start E2|H M2 E

dgdguct

mjo

Acquisition Mode IZt0/E{E Multi-Frame 22 M3t AL0|= Acquisition Frame
Count L2t0[EQ| gtZ MAHs{oF LT A7 7t53 Acquisition Frame Count

mteto|e ol "l 1 £E 255 7HX| LI Ct,
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e Continuous:  Acquisition Start FHS HAUSIH 7t 2t= X522 E Exposure Start EE2|H M2 E
/glgol-l_l EI' 7|'|:H|E|'|_ ACQUISItIOI’l Stop % AEI-SCI;IOEI' [[HUI‘Xl 7¢”—$6HA‘I Exposure

Start E2|H =& YgEHC.

Free Run

Trigger Mode Li2t0|EHE Off 2 A°d5t1, Acquisition Mode LtZt0/E{E Continuous £

AESHH Fto2t R0 2Rt BE E2|A M2 E d-deLCt 0|t Z0| 7tH2tE
YotH ALEX7L Hast E2[HE FYUSHA| @ote AN oS ST o2t

C->| o]
AtE BHHES =3| “free run”O|2t2 EHL|LCE.

7} 2H0i M Exposure Start E2|7 ASE MMsl= &£ = Acquisition Frame Rate If2f0[E{0f 2|3|

A¥E = ASHoh

o oXf ozt BF0M HE “ts
Exposure Start E2|H MZE ddgrL|C}

o OiX| Ftoat BHONM 5 Ttsst A framerate ECF 2 22 HYSIH FtH2ts 5 & Jtsst

o 50| it =& A[ZH2 Exposure Time Lf2t0|E{Q

20l o3l ZFEELICE AtMet 82 8.4 =& A7 2FHE HESHIAL.

=20-d
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8.3.1.2 Trigger Mode = On

Trigger Mode TH2tO|E{S On 92 MHSIH ALEAHE T4 ESES AIXfel2{ 1

=~

(U3

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

n

Ao 2 g a2 MZ(source signal)E X|ggtL|CH

M 7ts%t Trigger Source Lt2t0|E= CHS1at Z& L C.

«  Software: AEX AFEO|A Trigger Software H&2 A0 7 2t0| Exposure Start E2|7
MZE s8¢ + USLHCH

e User Output0: AFEXt ZHEEO|A User Output Value LI20|E{E On £ Off 2 M50

t vVal
Exposure Start E2|AH AZE 35 + USULCH
e CCIl: Camera Link 2IE{I|0|A2] cC1 2 &dHA 7t 20| Exposure Start E2|H A= E
st = QISL|CE XtAM|SH Lf8L2 Camera Link Frame Grabber A2 MHME

—a
=]
FRSHMA| 2.,

>'|'0|-J

0

e TimerOActive: AFEXt M7 Timer 4 S & Exposure Start E2|7 M2 33% 4+ UELICH Counter
And Timer Control HZ30|A Timer Trigger Source L}ZIO|EHE Line0 22 A3t
CHS Timer Delay Lf2tO|EHE H™H Line0 M0 X[ AIZHS *e”‘o*%* += 2
XtMist Lf22 9.15 Timer Control & &HZESHMA|L.

e Line0: QF 0N HEHE ©7| MZ(23| SIEQ O E= External E2|AH AzeEtd ghE
7toigtel HEE YU/EEY ChXto| FSH0] 7t 2H0| Exposure Start E2|H A2 E

352 = USLCH XM S LH8 2 7.5 Trigger Input Circuit & X3 A| 2.

L& LICF

AN

Trigger Source Lt2t0|E{E M3t = Trigger Activation ILt2t0|E = HHs|OF BfL|LCt,

Ad 7ts% Trigger Activation Lft2t0|EH& CHEaF 245 L|CH

e Falling Edge: M7| A%9| 8tZ OfX|(falling edge)S Exposure Start E2|HZ X552 X|HetL|Ct.
e Rising Edge: X7| 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 I}2}0/E{E On 22 AM3}1 Trigger Source Lt2tO|EHE Software 2 A A2 2zt A4

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

Trigger Mode If2t0|E{E Oon 22 M3t Trigger Source Li2tO|HE CC1l & Line0 22 H7Fst
AL Z Mo st =& AZH2 CH21F 20| Exposure Mode It2t0lE AHof whatA 2 E L o
«  Exposure Mode = Timed: Exposure Time L}2t0/E{0f 2|5 == A[ZtO| X|OfE L|C},

e Exposure Mode = Trigger Width: 2|5 EZ2|H AMZE ZESI0 L& A|ZHE Hojg = ASLICH

Trigger Mode LtZt0|EHE On 22 M7 Trigger Source LI2tO|E{E Timer0 Active 2 A3 22 2

G0 CHet =& AlZH2 CHE Dt 20| Exposure Mode LizZtO|E M7-0f M2tA ZHE LICH

+  Exposure Mode = Timed: Exposure Time Lf2t0/E{0f 2|5 == A[ZtO| X|OfE L|C}

«  Exposure Mode = Trigger Width: Timer Trigger Activation L}2t0/E{Z Falling/Rising Edge £
M5t AL Timer Duration It2t0O|E0] 2[8f =& A[ZHO]
X O € LICt. Timer Trigger Activation Lf2t0/E{S Level Low/
Level High 2 283t Z200= 2§ E2[H H=E =50

=E AMZE Hog = ASHCEL

Trigger Mode Lt2t0/HE on 22 AL Trigger Source Lf2t0|EHE User Output0 L2 H7-sH AL
Zh dAtof Cfst =& A|Zt2 Ct2a 240| Exposure Mode IF2tO[E AH0f| mat A E L|CH

+  Exposure Mode = Timed: Exposure Time Lf{2t0[E{0f 2|8 == A[ZtO| A|Of& LILCt.

+  Exposure Mode = Trigger Width: User Output Value LI2t0/E|S On % Off 2 MESI0 & A[ZLS

Hojg = AL
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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 MUDE 4T OHE = ES AIXSHH FtH2t= Exposure Start £2/71 &5 7] HEE
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 AMESHO = =
=L

rc

2=
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8.3.3 CC1 Ei2|AH A= AE6}7]

Trigger Mode LtZt0|EHE On 22 M1 Trigger Source LiZtOEHE cCc1 2 A 2L FHH 2t0]
CC1 Eg2|A AlZ(exposure start)E S5610F G4 252 AR = JSFLLCL CC1 EZA M=z
7toi2te| Exposure Start E2|H Az Aots AHTELICEH XM$H LIS Camera Link Frame Grabber A2

HYME BRSGUAR.

CC1 AMZOo| A& Of|X|(rising edge) = Bt Of X EZIHE MEY F+ USULCL
EE SetX| MENGELICE Fto kot

Exposure Start £2/7 &5 [ff7] “E//Oﬂ = A% Filste ER[AH Az 7 HASHH HO|(transition) 2

[[H|:||-|:|- O1A+ IE2 A|IF'5I-L_||:|-_

= 1=

-?l:
(NI
23
R BN
n &
n
EFIJ|I1J
N oR
>
ot
S dn

FtH 2ol CcC1 E|A MZE Aot & &2 AMSIH Exposure Start £2/7] &5 Lj7] &EHE
siMstn ME-2 Exposure Start E2[H =0 S SLIC FHH 2t A CHA| {22 Exposure
Start E2|7 A=z0f B3 = UA [ FiO PE NS Exposure Start E2/7{ B5 L[f7] AEf=
LSO LT ZHHEt7E cCc1 M=ol Hofo| o5 A sdte HR0= CC1 EB|A M=z FI(0f 2l
CtS ot 20| frame rate 7t A E LICt,

-|-

1
CC1 signal period in seconds

= Frame Rate

0|2 S0, 50 ms(0.05 %) F7|2| cC1 E2|H MBS 2 FIHEE ZHZ5IH frame rate = 20 fps & LICE.
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8.3.4 External E2|7 AlS AI25}7]

Trigger Mode LfZ}O/E{E On 22 M5l Trigger Source LZtO|E{E Line0 22 HHst 22 HEE
/=3 CHXHo| FUEl= RN WM ©Y| MBI FHH2HS| Exposure Start EE2|AH = AEZ
FoStL|CE Ol REol Eg[A M2 E ¥ oz SIEQY E2|A A=zEtnk gLt

ss 2272 ALY 4 AL
MFSR| ML,
eg|

H7t HA™SIA T O|(transition) &

A 2
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
Si™stn ME2 Exposure Start E2[7 =0 B AL ZHH 2t CHA] 22 Exposure
Start E2|H A0 HL3H 4= QA g|H 2t= XH&2E Exposure Start E2[/7 B85 L[f7] &Ef=
E|sotzL .

7toEt7t 2IF M=ol Moo oldf EHSdts 4= AR E2|A M=ol FI[0| s Ctaa Z0| frame
rate 7t 278 & LTt

1
External signal period in seconds

= Frame Rate

OlE £0{,50ms5(0.05X) F7|0 8 EZ|H Mz 2 FIH2tE ZES5IH frame rate = 20 fps Y LILCE.
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8.34.1 External Trigger Delay
Trigger Source I}Z2}0/E{Z TimerOActive 2 &SI H FIHZI0|M SIEQ0] EB|H AMSE $AI8H A|- Dt
H HEE|l= AIE AtO[of XA AlZtE HEE = UASLCH
Counter And Timer Control #F0|A| Timer Trigger Source LZt0|EHE Line0 22 MY EILICt
Timer Delay Ii2{0|EE AFE5I0 X[ AlZtE 2FgL T

1
2
3. Acquisition Control B0 A Trigger Source L{Zt0/E{E TimerOActive 2 A& efL|Ct.
4

Acquisition Start FEZ Mt FiO2te| HEE /&2 CHX0| R 0M ddst M7 LMD E

5830, Timer Delay If2t0[EHO| &S X A[Zt0] DHEE = o 252 A =2

AlEfSHL T,

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
QENAM WEE E2|AH AMZ(CC1 EE External)E F& &5 EZ|HE AMES= 220 = Timed 3
o

Trigger Width = 7IX| Rg2| & ZEE ME8F + ASUCL

Timed =& B E

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

Oll Xl (rising edge) E2|AHZ MAE 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 == REE MESIH 2} Ay 259 L& S 2F E2A (CC1 E= External)Z
Y HMO{T 4 ALLICH AS OfX|(rising edge) E2|HZ MM o E2|H MBI} A5 0 =52
AESER, & 22 Us7t ot3E M7tX| AL E LU 3tE OfX|(faling edge) E2[H 2 27E3HH 27
EQA U7t g M =ES AFSID, =& F22 N7t &5 WK ASgUch ofef 232

AMS Ol K|(rising edge) E2|H2 MH3F Trigger Width =2 ZEZ LIEFHLICH

Trigger Width .==2 FAOIC CHE & 7742 M8 I R8ELICH

External Trigger Signal Period

- h-l

External Trigger Signal sy _I_

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

Figure 8.6 Trigger Width Exposure Mode
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8.3.6  Short Exposure Mode
VP-31MC-26 H 7tH|2t= Yt & REHCH 02 B2 & AZtE 4E8Y = U= Short Exposure
Mode £ X|3¢2LICE M7 7tsst =& A|ZtQ| He|(Table 8.2 X[ I X0 5 AlZE AF 4F &x)Qf

Exposure Offset(Table 8.1 Exposure Offset)2 Short Exposure Mode 270 2t ZAH E L|C}.

o

*  Short Exposure Mode = Off: Doz ZE3 o).

1o d
RECHCH B2 Exposure Offset 2 =& A|ZH0

o B =F AIZHS 2FY & UBLCL

H W
TR

¢  Short Exposure Mode = Super Short:

¢ Short Exposure Mode = Ultra Short:

\d
-

B2 Exposure Offset 2 & A|Zt0f F745tn 01 B2

AMZtE 2488 &+ UASLICH

i

I% me n
Wt 02 N T r
O}

Exposure Mode
»  Short Exposure Mode LiZtO0/E{E Off LI Super Short 2 H8st Z20= Timed %
Trigger Width & 7}X| R&°| Exposure Mode & 25 AM2E £ UAX|DH Short
Tim

=
Exposure Mode £ Ultra Short 2 2735l Exposure Mode &

Short Exposure Mode = Super Short
«  Short Exposure Mode L}Z}0/E{E Super Short 2 A7H3st1, 5|8 758t X[} frame
rate 2CF =2l S22 FYS 2S5HH ZHH2to|M E85= A 20 offset O

F7te 4 YL
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8.3.7  Exposure Offset

VP-31MC-26 H 7|T|2l= Exposure Time LI2t0|E L& Q8 E2|A 4zo 2oz AFE & AlZH
Exposure Offset 2 AtS 22 F7hgL|Ct

Yote =E AR FyE Y55k, T3t 20| Exposure Offset & E{shAM & AlZHS HFsHOF
2Lt

1. Q5l= & A7 A Exposure Offset 2 #L|C}.

2. Zit 22 Exposure Time LI2t0|EHE HYSHAL, Q8 E2|A M=o £ AFTLCL

Short Exposure Mode Exposure Offset

Off (Normal Exposure Mode) 30.06 ps
Super Short 2.80 us
Ultra Short 0.03 us

Table 8.1 Exposure Offset

0| £ =01, Short Exposure Mode € Off 2 H7%t 42 & A|ZtS 2 300 ys2 H°d5t2{™, Exposure
Time If2t0/E{E 270 ps(300 — 30.06 = 269.94 = 270)2 HY}ALt, High S Low T7t0] 270 us@l 2| F
Eg|H MEE ARSI
Exposure Time : :
setting value / N
External Trigger 270 us | 13006 us | 13006 i
1 1 Exposure Offset 11 Exposure Offset
1 1 1 1
Actual
Exposure Time
300.06 us

Figure 8.7 Setting Exposure Time to compensate for the Exposure Offset
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84 LE AN AHAH

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

7tH2tE CH2at 22 WACZ AEE W{o|= Exposure Time LiZtO[EE M0} & AlZHS X|Hs|of
ghLct.

+ Trigger Mode € Off 2 87
+  Trigger Mode = Software 2 8%

User Output0, CC1, Timer0 Active === Line0, Exposure

On, Trigger Source

rr rr

*  Trigger Mode = On, Trigger Source

Mode = Timed 2 A7

VP-31MC-26 H 7tH|2t= Exposure Time L{2t0|EHZ Ao F A|Zt0| Exposure Offset(Table 8.1
Exposure Offset &Z)2 A}52 2 FI7+8L|Ct Exposure Time LI2t0|EHE OO|AZMZAE(us) BHRIZ =&

AlZts 2EgLCh Zi2tel 3E 7tseh X 8 2o =F AlZF2 OEm 25 LT

Short Exposure Mode 7 AN E AZH 7 Zc =E AZH
Off (Normal Exposure Mode) 7.84 us 60,000,000 pst
Super Short 7.84 us 60,000,000 pst

Ultra Short 2.37 us 32.27 us

t: Exposure Mode £ Trigger Width £ 2739t 42 L& A|7H2 EZ2|A 29| =0 o8 2

Z|o Met2 glEUC

Table 8.2 XA 9 X[ L= A|Zt M™H Zt
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8.5 Exposure2l Readout Overlap

7toiztel 4 =5 uEols £ 7HA| CHE 1pgol EghE L CH A HR oPg2 o|0|X| MAMel TMS
&St WWEYULCHL =& PEE2 2t2stH MMM T 2H2 readout St= F HA nPEES T@TLICE
olg{st G4 =5 gt ASA VP-31MC-26 H ZIHEtE 7|2Xe2 & IFH 1} readout 1Y 9|

%X (overlap)2 & £3l= ‘overlapped =& ZEZ AZTHL|Ct

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

A|ZtgtLICE otz O &2 Trigger Mode LI2tO|E{E On, Trigger Source L2t0/E{E Line0,
Exposure Mode Lf2t0|E{= Trigger Width 2 23t A E LtEFHL|CE

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

Frame Acquisition N-+1

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

Figure 8.8 Overlapped Exposure and Readout

7to2tel &1} readout 1HY2| overlap Ol &= FH L& AP0 BAGICH, ZtHztel XS g0 et
overlap 0|27} AMEL|CL. “Frame Period”S otLto| HAM| TS =& AR X|™EE Ch2 FAo Cist

I
=E AE XEMKS FUoz2 FoY R 3o ZELIL
+

A 0

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

zl S =
+ O B2l readout = 2t=5H7| TIA| X g 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 Oigt 518 7tset =& A%

AI8E Alttsior gL Ct.
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8.6 Global Shutter

VP-31MC-26 H 7t02t= HA 228 MEHZF Y5 E g WME AEYLICH Exposure Start E2|HE
=28 MEZt ZHE FtH2to] SSotE orgf A 20| Mol RE 2tRIoAM =ES AIRELCL O
LE P82 28t = A|ZHO] ELEALL Trigger Width =2 2EE A&dt= B0 Exposure Start

Ed|A Uzt =& AME TEY UMK dMel 2E 2tloM ASE UL =52 Mol 2E 2telofA

T=ED, FA 2 HO|H readout 1ES AIERLICt O] readout 2Hg2 2tQl EHRIZ A HE
M HOIHE readout & WH7HX| A% E LICH

=228 MEHO| 7Hg 2 §Z2 449 ds =A5Y M, dAMe ZE HEO| SAM &5 AlXStR
SAO| =55 TEUCHE FYLILE OlF S8l 250t 3¢9 IH oM dd 7|17t HE a2t
dgs WA =, o2 23 X0l M2 g ST I U & A= 2ME Hx=ted +
AGUCL ZtH2ts &2l =F AlZHO] AIESHH &85t =& A[Z0] ELIE Z=E3H= Exposure Active
=8 M= S MSLCL

Trigger Signal

External |-|

Line N-2
Line N-1
Line N

1
lll-llllllllllllllllllllllllllllllllllllllllllllllllllll

Exposure Time Readout Time

= Line Exposure
B = Line Readout

Figure 8.9 Global Shutter
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8.7 ol 7ts¢%t %L Frame Rate

YPH O 2 FiO2tof A 3

FtHEI M =St B
ol 2 ELILE.

0x oo

7bs3t X[ frame rate = CH21F 2 of3 40 o8] X sHE L]
o

— = .
= AFEA AREZ HEots A WS A2 o] 2EE =0

o G4 MAMO|AM HIOIHE readout o CHS 7tOf2te] = HIH2 HMEsh= AlZh O] A7t A9
ROI A7 ztoll Qs Z™EL|CH &9 7|7t o™ MAMO|A readout St AlZH0] O &
ZL|Ch FA9| =0|2t Z HHL2 Image Format Control 30| A Height & Width &7 Zfof 2|sf

23 &t

e Camera Link Tap Geometry. Gl B2 Tap 2 AM23l= Camera Link Tap Geometry £ HHSIH o M2
Tap & AHE5t= Camera Link Tap Geometry 2 AU S IIECH O HE K22 M2 2SS

A& L|LCt

o Y0 Hot =F AZL R 2 =F Al

o

AHESHEH =F

Jot

S 4+ At FY 27 FojgUCH
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8.7.1 o8 7}=s3%t X Frame Rate S7}5}7|

Ztozte] dxf dFoM HE 7t X[ framerate HCt O WE {22 4SS F22{H Z[T frame

rate O @22 O/X|= Ct22| @4 F StLt 0|4 =HSD £7t S7HP=X| el ot

o FtHZIM BoE2 HESH= A
oAb FM A|7E

22 frame rate £ M3tSt= 23 QA QLICH ROI 7|5€ AFR3LY
ELICHO|Z QI8 X|C frame rate = Z7HEILICH.

& 7tstt |t framerate & St &= USLICE 75t B2 Image
ROI 2| Height % Width 87 2t& E2LCH

e Camera Link Pixel Clock =& %2 72

AtE3HE= CL Frame Grabber 7t =2 Pixel Clock £ =28 X[ SH=X| §+°_I$+ﬁl)\|2.

0| A
=9 = 9

1

HJIO

[o]3

s QAo 37|12 ZOo|H

= —

= A-II'lo|. 7:!00”% _;.I;% 7|'2E

nx
ox
°¢
I
Ial
M
ox
Of
N
r
=2

e A2 Tap 2 AtEdl= Camera Link Tap Geometry & At&%t= 42 O B2 Tap 2 AtE3= Camera
Link Tap Geometry 2 HZATLICL 0] 22 YPtH 2= %|Cf frame rate = S7tLICtH
o THHQ LE ANUHLE A siiEol 42 ASSHEE JtHetE 4F

=
AEUCH =& A|ZHE frame
rate E MBHSHX| RSLICEH SHX|EH 71 =& A[ZtE2 AH8Ste dR0le =& A0 X|Of frame rate £
Mgt = UASLICHL 72D =& AHE M8t 49 =& AHE A 4785t %[ frame rate 7}
SIt5t=R 2ol 42 B2 E ANULE Qs §12 FAS A8StAL dH= Z2|I7HE

H

o
ZolM O B2 8E oY &+ UA=E dFooF & = ASHCL

]

)

o
r
[
Ial
k=)

02 2 =& AZE AHEdt
1

01|

Hu &
(o]
ol
N
orr
rot
bt
i
=
®
3
o)
)
@
i
0x
ol
Ot
=
rot
O
)
il
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aml
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9 Camera Features

9.1 Image Region of Interest

Image ROI(Region of Interest) 7|52 S A XL

)7 S gyol MN ¥Y 5 TaE ok HoHE Zu
T2 Y2 NP 4 ABLCHL ABRE A Y 2
o

ez g I 1 492 ROIE

o
NEEeEN MY S92 25T et sYst 229 JMS Ert #E £x=2 A 4 JUSLCH ofm,
Width 5! Height & %7 H7d5tH &8 7ts%t X frame rate 7t 7+ L|CH ROI & Otz &t Z0|
MA G(array)e| 2% AT 22 JECE FXSH MAHELCH
Offset X Width
D 1 23456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29|30 31 32 33 34 35 36 37 38 39 40
o0 OO0 0000O0OI0 0000000 000000000000 O|I0ooooooOoooao
1000000000000 o0o00o0Oo0oooooOoooOojooooooooonao
200000000000 0000000000000 OoO0O0OooOojoooooooooao
> sqD0o00O0o0000O00o00000O0O0o0Oo0oO0oOo0oOoOooOojoboooooooonO
"u-s A0 000000000000 O0OO0OoOooOoo0o0oo0o0ooooooOOooooooooOoon
o s 00000000000 0000000000000 Oo0O00oOooOoOjoooooooOoooDanO
g 0000000000000 0000000000000 O0O00O0OO|I0DoooDoOooDoOooOoo o
0000000000000 000000000000 0000 Oo0oooo0oooOooOoo .
sO0000000000OI0D0 00000000000 DO0OO0OoO0O0O|ODOoOD0Do0oOo0oOoooOooOoO
0O 00000000I0 0000000000000 000000Oj000o0o0o0oooon
woooooOoOoOoOoOOIO o0 o000 o00o0oo0Do oo oOoOOoOoooOoooooOon
NMOOOOOOOOoOoOo|Oeee e 00000 0ORRRO00000O0O0O0OOO0O0O
12O0O0000000000C OO0 00O 00000000 O0O0000000O00O0O O
E BOOOOOO0O0O0OO0O0OIOC O 00O 0O 00000 0O 0000 0000000000
) WO OOOOOOOOOjOOmeeeO0OEO0O0RCOO00EO00O000000O0O0OO0O0q
'q_, BO000000000OCOeOe 0000000000000 O000O00O0DO0O0Ogd
- wOOOOOOOOoOOOCO O OO0 000000000 0O0O00O0O0O0OOOOOQ
1?DDDDDDDDUDDD.DDD-DDIIIDDUIIIDDDDUDDDDDDDEI
wOoOOoOOOOoOO0OO0OoOO0OOOD o0 o000 O0000o000 Do 00 o0OoOOImoOooooooooOon
19|:||:||:||:||:||:||:||:||:||:|DD\DDDDDDDDDDDDDDDDDDDDDD|:||:||:||:||:||:|E
2000000000000 OO000000O0000O00O0Oo0O0OOoOoOooOooooOoon
000000000000 OO00000000O0D0O0OO0OO0O0OoOOOoOoOoooooooOod
2000000000000 000O000O000000000OOj0o00oO0OoOn
00000000000 0O 0000000000000 O0OOOoOO|IOOooooooOoooon
2000000000000 0000000000000 O0OOoOoO|Iobooooooooon
0000000000000 000000000000000OO0O|IOOOoOo0o0oOoOooDoOoOn
2000000000000 0OMOC0O00000000 00000000000 o000 oOooOoOod
»O0OOOOOOOODODoOopOoOOoO0O0OO0O0OO0OOO00OO0o00oO0oooo
BOO00000000OeaoRON0oooonoooeesaeooooooooog

The camera will only readout and transmit
the pixel data in this area

Figure 9.1 Region of Interest
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ROI & 23 &l XML Li2tojE = ChZat 25U

XML Parameters Value Description

SensorWidth? - Aol 72 &
SensorHeight? - MAMol 98 =0|
WidthMax - oM 280N =8 Jtse 2 =
HeightMax - oM 28N =3 Jhse 2o =0

ImageFormatControl —
Width® - Image ROI 2| Z M7
Height? - Image ROI 2| =0| 47
OffsetXe - Image ROI 2t A& 1te| =3 Offset 278
OffsetYe - Image ROI 2t A& 1te| =% Offset 278

O #o| 2= met0|H &= pixel TH
a: AFEARZE HEY = Qle &
b:ROI 2| 37|& EFste ALEA Hlw
c:ROI 2| HH XIS 2Eot= AEXAL B
Table 9.1 XML Parameters related to ROI

AHE A= Image Format Control 2 32| Width 2 Height Lt2t0/HE A0 ROI 27|E HEY =+
AEL|CE 12|10 Offset X 2 Offset Y LIZtO|EE &S0 ROIS| AE YXE HAY = JUELCH

O|lf, Width + Offset X 42 Width Max 7/=Cl %O}Of S}11 Height + Offset Y 7/ Height Max 7t &Ct

Ztotof gfL|Ct 7tO2te| wWidth 2 Height = 7| 2% 22 A|UgfeE HAHE|0 A28 =2 AEAtE ROI

3718 HAN HHT = Offset 22 AYsHoF ehLCt.

s VP-31MC-26 H 7H2t2| 42 Width Ii2t0/E & 16 2| His~2 AHHS|0F S}10, Height It2t0|E & 4 9|
B2 d73sHof gLt

VP-31MC-26 H ZIH 20| M 758 X4 ROI Width ¥ Height = Cr21p ZH&LCt.

Minimum Width Minimum Height

Table 9.2 Minimum ROI Width and Height Settings

Acquisition Start ZH2 M3t S FI0[2t2| Image ROI ANE HHASHH HHAXQ
gus 25T = USLICH Acquisition Stop HHS AAMSH = Image ROI BHS
CAUTION | HABIAMAIQ
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VP-31MC-26 H ZtHI2}0| A Horizontal & Vertical ROI 2| Bigtof| 2 Z|Cf =2 == Ol &St

==
ROI Size (H x V) 2 Tap 4 Tap 8 Tap 10 Tap
6464 x 4 354.4 fps 7071 fps 1157.0 fps 1442.3 fps
6464 x 1000 24.5 fps 48.9 fps 95.8 fps 119.5 fps
6464 x 2000 12.6 fps 25.2 fps 49.9 fps 62.2 fps
6464 x 3000 8.5 fps 17.0 fps 33.7 fps 42.0 fps
6464 x 4000 6.4 fps 12.8 fps 25.4 fps 31.7 fps
1312 x 4852 25.9 fps 25.9 fps 25.9 fps 25.9 fps
2624 x 4852 13.0 fps 25.9 fps 25.9 fps 25.9 fps
5264 x 4852 6.5 fps 13.0 fps 25.9 fps 25.9 fps
6464 x 4852 5.3 fps 10.6 fps 21.0 fps 26.2 fps
Table 9.3 VP-31MC-26 H ROI A 7|0 }Z2 |0 =} £ &= (@ Camera Link Pixel Clock 851Hz)
ROI REE A8 &% Frame Grabber 2| AFFO] 2t H& 753 ROI 2(H x V)0l
o gHetd 5 ASLUCH XM LH82 Frame Grabber AHE HBME ERSHUAIL.
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9.2 Multi-ROI

VP-31MC-26 H ZIHI2t0| A XSS |
= UAESLICEH Multi-ROI € H7HsH a2 25 [
O ChE, X ™3 YAUO|A readout 3t HEE XH610] SFLIO| A

Multi-ROI A1t 23 = XML LIt2t0|E & CHSX

s= o TH AWM oM ZTf 8742 ROIE XEY
H | M C

| Heat A1IA-|01|A-| readout 2} L|C}

m
>
C
il

XML Parameters 7 Value 7 Description
MultiROISelector Region0 ~ Region7 | A™%t ROl MEH
MultiROIMode On/Off MEdSE ROI A 7E/SHA|
MultiROIWidth - MEist ROIC| EF =
MultiROIHeight - MEiSH ROl 9| A7 =0
MUliROIControl MultiROIOffsetX - MEiSH RO B =8 Offset
MultiROIOffsetY - MEISH ROIQF AE 1O =% Offset
MultiROIValida - MultiROI B8 2t fad AA
Multi ROI 7|5 AEf HA|
MultiROIStatus Active/Inactive e Active: Multi-ROI 7|5 A& &
« Inactive: Multi-ROI 7|5 AtESHX| &S

O O 2 & IiztO|HE pixel

a: Multi-ROI 278 20| R2Y W True & BH&SHALE MIALAZE HEIE LT

Table 9.4 XML Parameters related to Multi-ROI
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03 ROIE MHE M Multi-ROI Width TiZI0/EE= 25 ROIO| SYSHAH MEE|D2 715 HA MY
0] Z&LICL OF O3, 2129l ROIE Asts 2 EFELICH ROI HE 0 £H 7 7| EIEH 74 9]
ROI & &H¥% = A& LICt. HX Multi-ROI Selector LizZt0|E{E A2 HAHE ROIC| HZE MEHS}
Multi-ROl Mode Il2tO|EE AMESI SiY ROI S| On/Off AEHE HFTLICE d2|1 siE ROI 9| Multi-
ROI Offset X, Multi-ROI Offset Y 5! Multi-ROI Height If2t0/E{E A& etL|LCt,

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 2 (Region0 Height + Region1 Height + Region2 Height)

Region2 Offset X MultiROI Width
Region1 Offset X MultiROI Width

Region0 . .
D 1568 [2592 3616 4640/ 6464
> - 0000000000000 000O0000000O0O0O0D000O0O0O0O0O0OIDOo0o0on
- -g) O000O0O00000000000D0000000O0O0D0000O0O0O0O0O|DoOo0oan
£} — 0000000000000 O0OOjD0000O0O0O00O0DO0000CcOO0O0OOOoOooOon
g :QE, oooag O00000000O0Oj0D0000O0o0O0o0OoDooOooag
o = ooo oOoo0o0OOoO0oo0oOoOoooo0ooooOopooooan
— - oo 00000000000 O0OO0O0O0O0O0O0O0Opoooon
[l (=] oo ooo0o0O0OoO0O0O0oO0o0OOo00Oo0O0o0OoOOo0oOioooO0on
9 a) oooOoOoo0oo0oO0ooooOoooaoa ooooo0o0o0oooOooooono
f=2} ] OO0O000Ooo0O0O0O0ODOoOO0OoOoOo;ooa OooO0o0oOooooOgooooag
é oc 00000000000 0000p0d ooooopooooopoooog
> OO0o00Oo0oo00o0oooooOooao Ooo0O00000O0O0ooonon
"q-'_) 0000000000000 O00OO|bO Ooo0O0oO0O0o0oOoOoOooooon
W ooooOooooO0ooooono;aoa ooooo0o0o0oooOooooono
= oOoo0oOoooOooOoooooonoo ooooooooogooooag
o OO0O0oO0oOpooDOooOoooooopooa OoooooooooOgooooag
o™~ - gooOoOoooooooooooo;a oooooooooOooooo
g ‘C:D OO00O0Oo0oOO0oO0Oo0ooooOoO;ooo Ooo0O0oO0O0o0oOoOoOooooon
a ‘D OO00o0O0OoOoOO0oOo0OoooooOo;oo;ao OooOoO0oOo0O0oO0oOoOooooon
@ = oOoo0OooOoO0O0O0oOoo0oOoOnoog gOoo0oO0oOoOOoOooOoooooaag
o OO0o0OoOooOOoOooooooO;oao OooOoOoOoOoOooOooooon
‘E oooOoOo0ooooOoooooono;aoa OoooooOooooOooooo
o OO000oOoOoO0o0ooooOoOoOoood oo oOoooooo
5‘) EIDDUDEIEIDDDDEIDEII]DEIEIEIDDEIEIEIDDEIEI oOoooooDoo
L] O0000Oo0OoO00O00oO0O0oOoOOoDooooooooojono oOoooooo
o= OO00O00O0O0OO000O00O000OOoD000000o0oOojono oOoooooo
OO0000Oo00O000D0O00O0OIOoDoo0oooooonojono oOoooooo
OO0O00Ooo0O0O0O0O0Oo0O0OOOpoooooooooooo ogooooag
OO0000O00O0O0000000ODOD000000o0oO0noo ogooooag
600 00000000000 00OO0O0CO0O00O0O0O0O0OO0OOOO ooooooo
OO0000O0000000000O0000000o0oogono oOoooooo
- 200000 0000000000 ODO0O0O00O0O0OOooOoOI;o oOoooooo
= OO0000Oo0D0DO0O000000O0DjDoooooOoooOoo;o ogooooag
9 OOoo0O0oOoooOOo0o0oo0OoOoioooo0oooooonOi;o oOoooooo
:tll:" O00O00O0O0OO00000000O|O0000000o00o0oOo0Ooog Oo0Ooooon
o~ OO0000Oo0O0O0000000OOooo0ooooooOojono oOoooooo
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Figure 9.2 Multi-ROI
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VP-31MC-26 H ZtO2t0A] Multi-ROI & AT W ChS Ao {2lsiof BFL|Ct.

Multi-ROI Offset X 2t Multi-ROI Width (2| &2 Zto2t MA Q| width #tS Z1tet = ISLICH
Multi-ROI Offset Y 2t Multi-ROI Height 2t2| g2 Ztm2t MM Q| Height af2 Zutg &= Qi&LCh
Multi-ROI Offset X 2t Multi-ROI Width Zt2 16 2| Hi+=2 d¥% = USLCH
Multi-ROI Offset Y 2t Multi-ROI Height 2{2 4 9| B2 d&E =+
Multi-ROI &7 2f2 UserSet 2 A&t Ct2 g I CHA| S2{tAM AL = UASLICEH XHAEH
Lf22 9.25 User Set Control & EZSIAMA|L.
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9.3 Binning (Monochrome Only)

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

=
gaA7l= 80tE AU Binning 7|5 XML Li2t0|E = ChEat 2L o

XML Parameters { Value 7 Description
Binning 2 %I2 Sensor 2 & Binning 2
BinningSelector Sensor MO o8l ofgdza=z XNt Ct.
Logic N/A
sum Binning Vertical Mode Of [2tA XAtS22
BinningHorizontalMode HE
ImageFormatControl Average | N/A
BinningHorizontal x1, x2 | Binning Vertical Of [It2tA XISC2 HH
Binning Vertical &7 ZtTHE QI TAl9|
BinningVerticalVode | | 3t CiiAl Shtol T4 gtom Umeic
Average | N/A
BinningVertical x1, x2 | =& Yooz g Id £

Table 9.5 XML Parameters related to Binning

OlE =0{,2 x 2binning = 28Y 4% 7to2te| & =7t 1/4 2 E0{=2 ELICL Binning
Horizontal/Vertical Mode & Sum 22 HESIH 42 72 A ME 377t 12 2 FAEX|TH 8H7(7¢
4 Hf St CH XML TH2toje & dX 53 Jtsot A0 &= 4f2 LIEtL = Width Max 3 Height
Max = binning 70| M2t Xt 2 YO O|EEHL|CE ESH Width, Height, Offset X 3! Offset Y
Ot2t0lH = binning 70| 2t AASSE YHO|EE| 1D, Width X Height II2t0|EHE Solf HX| 702t

s =Y = UASLICH
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VP-31MC-26 H 70|20 A binning 7|

52 X E3dl2{™, Binning Vertical Mode 2! Binning Vertical

oteto|HE ddsioF ettt O] gtofl [2tA Binning Horizontal Mode 5! Binning Horizontal I}2t0|E =

As22 YUHO|EE L

— — —— ——
| | |I|
| I 1
{0 | |
= — = == = =
| | _|I|7
| | |
| | |I|
P =
| | |I|
| | 1
| | |I|
1 1 1
Figure 9.3 2 x 2 Binning
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9.4 Frame Averaging

OF

FrameAveraglng% A9 Shot Noise & 71
Noise & S& MAMO| 2|2 (randomly) RASH
0|z E42l otA

—

b7 s H&E CIXE dd N2l 7|
oM 71015t H, Ol B4t
LICt. Frame Averaging 7|2 Ar23stH o2 ZHN)2| =
E0|1, SNR(Signal to Noise Ratio)2 VN Hf S7tA|Z = UEL|CE O] A% framerate = 1/N &
YagL L VP-31MC-26 H 7t02t= Z[Cf 16 2| F4 S HohM =8g &= A4, 0

4 HI(V16 = 12 dB)ItX| Z7tAIZ 4= UELICL O[], frame rate = 1/16 2 EO{ S L|C}.

Frame Averaging 7| 2& XML It2t0/EH& CHEob Z2&L

r rIr

XML Parameters l Value Description
Off Frame Averaging 7|5 SiiX|
Frame Averaging Count Of A3t
_ Average L
FrameAveragingMode FUEo| 42 0 &4
S Frame Averaging Count Of A3t
" ersel gy ool 23
FrameAveragingCount 2~16 | Frame Averaging 0f At8& J4& =+
_ Frame Averaging 7|2 X7|3st1
FrameAveragingReset -
CEAl A%}
FrameAveragingControl
Frame Averaging 7| &E{ HA|
_ * Disabled: Frame Averaging 7|&
Disabled
SR
FrameAveragingStatus Idle
* Idle: AW S OB
Busy
* Busy: Frame Averaging 7|&
N
_ Frame Averaging 7| 0| AtEE
FrameAveragingCurrentCount - _
Y = HA

Table 9.6 XML Parameters related to Frame Averaging Control
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9.5 Pixel Format

Pixel Format Li2t0/EE AFESHY ZIO 20| A MESH= F4 HIO|E 2| pixel format(8 bit, 10 bit & 12
bityg Z-Y = USLICH

Pixel Format #& XML Lj2t0/HE= ChSdr &L Ct

XML Parameter Description

ImageFormatControl | PixelFormat ‘ K& 7tset pixel format 47

Table 9.7 XML Parameter related to Pixel Format

Zol 8 2 MAMIE X235 Pixel Format 2 C21t Z&L|C.

Mono Sensor ‘ Color Sensor
* Mono8 e Mono 8
*  Mono 10 *  Mono 10
e  Mono 12 *  Mono 12
* BayerRGS8
* BayerRG 10
* BayerRG 12

Table 9.8 Pixel Format Values

10 bit = 12 bit Pixel Format £.C} 8 bit Pixel Format 0| A{ ZAl0| O & A =Z3}ElL|Ct
O|= 8 bit Pixel Format 0 2| Z’d 3} &2 (Saturation Capacity)O| 10 bit == 12 bit
Pixel Format 2| 1/4 540 ot Z|7| -2 L|C}.
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9.6 Device Tap Geometry

VP-31MC-26 H 7tH|2h= 2 Tap, 4 Tap, 8 Tap X 10 Tap Device Tap Geometry & X|-ATtLICt Tap e
Camera Link Pixel Clock 2| AO|2Y Z3 &= EHA HO|H & LtEILHH Ofof w2t 7tH 22| Frame

Rate 7} E2tZLICt Frame HIO|E{+= Of2f &1t Z0| Interleaved YA 2 == L|CH

A|lB|]A|B —

el Ciook Speed 2 Tap - Camera Link Base
AlBlc|D|A]|B|C|D| m—— . .
Pixel Clock Speed 4 Tap - Camera Link Medium
AlB|lC|D|E|F|G|H|A]|B | mmt
8 Tap - Camera Link Full

i Pixel Clock Speed

A|J]B]J]C|]DJE]JF]|]G]H | J | A| B | mmi
: Pixel Clock Speed

10 Tap - 10 Tap

Figure 9.4 Device Tap Geometry

Device Tap Geometry &2 XML It2t0|E = Ch2at Z&LICt

XML Parameter Value Description

Geometry_1X2_1Y | Device Tap Geometry & 2 Tap 22 &4

TransportLayer Geometry_1X4_1Y | Device Tap Geometry & 4 Tap 22 M
DeviceTapGeometry
Control Geometry_1X8_1Y | Device Tap Geometry & 8 Tap 22 A7

Geometry_1X10_1Y | Device Tap Geometry & 10 Tap 22 HH

Table 9.9 XML Parameter related to Device Tap Geometry
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9.7 Camera Link Clock

VP-31MC-26 H 7tH|2f= Camera Link Pixel Clock £&E& MEE &= Q= 7|52 M3 L Pixel Clock
L= 7tH 2o A AHEXL HFEC| Frame Grabber 2 Camera Link QIHI0|AE Soff M&E= T
Olo|Efe] £ =& ZYTL|Ct FtH2tE &2 Pixel Clock =2 HYH ZHH 20 A Frame Grabber 2
dd HOIHE T&Sts S7 WatdLCh MA AFE35t= Frame Grabber 0| A X[ 25t= Z|CH Pixel Clock
£ 5 ISt 7t 2t Pixel Clock &=+ Frame Grabber 2| %|Cff £ & XX e o2
HESM A2,

Camera Link Clock &&= 2t& XML Lt2}0|E+= CtSat Z&L

XML Parameters { Value Description
Clock0 Camera Link Clock £ =& 85 W2 A&7
CameraLinkClock
CameraLink Clock1 Camera Link Clock £ 65 M2 273
CameraLinkClockFrequency - Camera Link Clock £ =5 Mz THRIZ2 HA|

Table 9.10 XML Parameters related to Camera Link Clock Speed
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9.8 Data ROl (Z2{ 7H|2H

Ze| 7t 2to A X|S3t= Auto White Balance 7|

s OOl ROI(Region of Interest)2| & C|O|E{E
ArESHY metoly gfg =EgL . Hole ROl A

[ =
g2 fIg XML oto|EE kgt 25U

XML Parameters Description

«  White Balance Auto 0 AF2% Data ROI A Ef
o ZY FtH2tEt X

RoiSelector | WhiteBalanceAuto

RoiOffsetX - ROI A& X|HQO| X XH
DataRoiControl

RoiOffsetY ROI A|&F X|HQ| ¥ EtH

RoiWidth - ROI Z

RoiHeight - ROl #=0|

Table 9.11 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
FHE = 9o M HO|EHDT gETLICH 8 FY2 otaf d31 0] ZF™E L LT

ROI Offset X ROI Width

OffsetX | Width

1
1
1
1
1
0 12 3 456 7 8 910111213 14 15[16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3132 33 34 35 36 37 38 39 40 41 42 43 44 45 45 47[48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63| 70
T0000D00000000000000000000000000 oOoobDO0OOo00O00O0O0o0O00O0O0000O000oon, ]
1000000000000000000000000000000 ooOO0O00000000O0000D00000000000000,
>-| O0O0D0D000OOOOOOOO00OOOOOOOOOOOO 000000000000 000000000000000000
>|%| ‘oooooooooooooooofpooooooooooooo 00O000O00000000O00DO000oooooooooo
| (| 400000000000 0O000O0O0O0O0DOO0O0O0O0O0O0O000 oooooooooooooooooooooooooooooon!
Q| | sooopoooooooOoOoOOOoOOOOOOOOOOOO oooOooo0O0O0O0O0O0OQ0ooooooooooooooo
Q| ¥| csooooDO0O0DO0DOODOOOOODO0OOO0O0O0O0OO ooooooooo0O0O0D0OO0ooooooooooooooo
u—G u mEE N T — nonnppoo 0nnoos-=sa0 QOopoooooonoQoss — =
(@] =] oTOooo TOOooooO000On oo oo 0O00000000
—| 4 ooooo oooooooooo oooooo ooooo
o) sp000O0000000Gg ooooo EEEEEEEE DooOooO0o0O0O000O0000O0000000
®»OOOoOo0oooO0oo0oo oooo ooooooo DoooDOoOoO0O00O0O0O0O0O0O0OOO0000O0
x s®¥0000000000000 oooo ooooooo 000000000000O000O0000000
+ | ®W¥OOO0OO0DO0DO0OOOO0O0O0 oooo ooooooo 00000000000 0000OOO0000O
£ | swooooooopoooooooOjooo00o0oo0n ooooool ooooooo 00000000000 00000000000
O ®MOoooooODDDOOO00000 oDDoo0ooo ooooooo 0o oOoogooggEEoooooo
T |'p | #¢coooooooooooooo ooooooo ooooooo 0000000000000 000000000
< w000000000000000 ooooooo ooooooo 00D0O0000O00@MO00oDN0ooO0ooo
DO |L| suooooooooooooooo ooooooo ooooooo 0000000 oEOo00O000000000
) ®000000000000000 ooooooo ooooooo OoDoo0o0A0D000O00O00o0O000o0n
T ®00000000000000 ooooooo 000000000000 00000Z000000000000000
®x00000000000000 ooooooo 000000000000 00000000000000000000
= se00000000000000 ooooooon DOo0OO000000D00000000O0000000000000
o w00000000000000 ooooooo 0000000000000 000000000000000000
(24 ¥%00000000000003 ooooooo 0000000000000 00000000000000000nn
J{ _ _»M000000000000FO00000000000oon 4 0DOooDoOoO0O0oo0oOo00000000000000000000
®20000000D0000F00 00000000000 O000000000000000000000
®%0000000000%3 ooooooOooogoooo0O0O000O0O00O00o0o0ooon
®¥OONOO00000@F0000 Oonooooo@olonnnnOo00N00000000000

Image ROI Effectlve Data ROI Data ROI

Figure 9.5 2 HIO|E| ROI
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9.9 White Balance (Z2{ 702}

Zef 7tH2to e S MMM 253 ool Zy #H
Afga T UAELCH VP-31MC-26 H 7IH[2}0f| A K| S3t= white balance 7|52 Red, Green 5! Blue 2|
L(intensity)E NEMCZ =T 4= USLICL Balance Ratio LZI0|E{ S AMESI0] ZF MAO| A E
e = USLCHL MY Zr&= 1.0 %H 4.0 77X 2% 7IsELICt Balance Ratio IIZI0|HE 1.0 22
ot B% diE MO A== white balance HAHLZLZRE &S X &LICH Balance Ratio
O2t0[HE 1.0 20t 2 22 273stH oY Myl = 473 4ol H2siM SotetLct oE
Balance Ratio If2t0|EHE 152 AHSIH siE My9| & 50% S7teL Ct.

L

White Balance #t3 XML Ii2t0|H = ChSat &L CH

HAE XHE 4= & white balance 7|52

O

X

nx
oz

XML Parameters Value } Description
Red Red 40| Balance Ratio af H&
BalanceRatioSelector | Green Green 0| Balance Ratio #f H&
AnalogControl _ )
Blue Blue &’l0| Balance Ratio &t &
BalanceRatio 1.0x ~4.0x | MEISH MAMO| 24 A7

Table 9.12 XML Parameters related to White Balance

9.9.1 Balance White Auto

Zi2{ 7t0|2to M= Balance White Auto 7|2 At&Z &= USLICH GreyWorld ¥12|S0| M2t Z 2
I 2o 253 FAHol White Balance & ZZE &tL|Ct. Balance White Auto 7|%% +=35t7| ™o Data
ROI £ HM7ddljoF L|Ct. Data ROI & HESHX| %X 2™ Balance White Auto 7|52 Image ROI Lo A
OO|E{E AtE3}0] White Balance & ZZX % L|C}. Balance White Auto I}2t0/E{S Once 2 MH7YstH
Green 2 7|22 Red 3 Blue 2| Z=E5 HUXQ ¢t22 ZH5I0] White Balance & R&LICt.

Balance White Auto &t& XML Ljt2t0/E & Ctsah Z&LICt

XML Parameter Description
. Off Balance White Auto 7|5 Sl A|
AnalogControl | BalanceWhiteAuto ——
Once White Balance &8 13| =8 = Off

Table 9.13 XML Parameter related to Balance White Auto
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9.10 Gain % Black Level

Gain Lt2t0[EHE FT7(s5tH M9 ZE HH 42 T7I = JSLICE 0|2 Qg MMM EHst=
UWELC =2 Grey w42 7HHEI0AM EHEY = AUSLICH
1. Gain Selector ILt2Zt0|EHE AtE30 {SI= Gain Control(Digital All 2t X| &)= ME4BHL|CT,

2. Gain Df2i0jHE RSte ez ¥

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

A& L L.

1. Black Level Selector Lf2t0|E{E At23510| SH= Black Level Control(Digital All)2 MEiSHL|Ct,

2. Black Level II2t0|E{E Asts gt 2 MYELICE Pixel Format It2t0|Ef M7 grof matd A3 2t
Heot SetE Lo

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

XML Parameters Value Description
GainSelector Digital All DE OX 8 €0 Gain 4t 88
Gain 1.0x ~32.0x | CIX|2 Gain &t 273
Analog Control
BlackLevelSelector Digital All DE C|X[E X0 Black Level 4f &
BlackLevel 0~ 255 Black Level 2t A& (12bit 7|& &8 )

Table 9.14 XML Parameters related to Gain and Black Level
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0.11 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.

9.11.1 HEX dhH

Defect Pixel 2| 278 2 &2 22l &0 ¢

L3 | L2 | L1 R1] R2 | R3

|

Current Pixel

Figure 9.6 =& Defect Pixel2| 2|%|

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

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

QIH Defect Pixel Current Pixel 2| B Zt

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

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

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

Table 9.15 Defect Pixel 273 ZF At

—_
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9.12 Photo Response Non-uniformity Correction
Ol2Xcoz Y2 &Z0M 7tHEt2 Z25HA g2 HeE AR 2S5 ool 2 T g2 e
Z|CH grey @fO|AL} 25 ZOROF SfLICE SHA[RE MM LY 2t Tl X2 ds X0|, = 8 x=Fo| Hy}
SO Qlsf FtH oM E3E|l= 2zt DM Zhe OHE 4= &LICt 0|3{$t Xt0|S PRNU(Photo Response
Non-uniformity)2t1l Sk, VP-31MC-26 H 70| 2t= O[2{s PRNU & EFE = U&= 7| MSg
PRNU 2t& XML Ltet0|E= g 25U
XML Parameters { Value 7 Description
Default PRNU HO|HE £2{2 H[2(2d HEZel S92
Default 2 A gL|CH.
PRNUDataSelector
Space1 - 3 PRNU HO|HE MESIAHL =222 H22dE HZe
IS MEX 4 FHe=z gL
PRNUDataGenerate - SX Ftoet A7 2ol cisi PRNU GIOJEf 24
PRNU A4t PRNU HIO|HE H|2[2d ol=Z2(of MFetL|ct
+ PRNUDataGenerate 2 443t H|O|E £ 3|EY
PRNUDataSave - oz MEE7] ol Ftuete] MeS Zot A

= oS HIOIHE ArEota{H HIREE H=22(0
X FBHoF ghLiLt.

H2lgd 220 HYEO A= PRNU HIO|HE
PRNUDataload -

Ed H2E2 SHSHC

Table 9.16 XML Parameters related to PRNU
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VIEWOrkKks

1%

9 x

9.12.1 AF2X} PRNU B Zt MM

L Ct.

=
=

it

=
=

ote{™, ofaf At

MEXZE 2H AHE 280 &7 PRNU B

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

AL,

MXHS
=Sk

44357 HOo|l FFC 7|52 Off 2

PRNU C|O|HE

o

ojn

TS FRM DM Fx Fab(grey reference image)

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 EH S At238I= Z10] E& ULt

132

k=1
=

~u

70

—_

jol

o
=

r

(Ofl: backlight)2 3= A|OF Lo s&LICH AX AtE

'?.;-I
FLICEH o, F&tol CIX|E =3 22 0| 150 — 200(Gain: 1.00 at 8 bit)

=

-
L)
g

F

ols
=of

EX 42 SEOIAM o

o A FHHEtS

MRS
SpSEY

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

Free-Run ZEZ2 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 #t2 7ZtOELC| Flash(HI22d) HZ2[0f X

AR A
So

6.

I Ct2 PRNU Data Save

gl

IN
o =20 MEE PRNU @42 FHO{AA ELch

=2
SA=E

.
o
=

F

K0

otzbo| g

S £2{22{H PRNU Data Selector

I-I‘@-

Kid

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

tetolE

jo.

o=

CH2 PRNU Data Load ¥ &2

o

to] 22{2 PRNU OIO|E{7} XAE Fog x|

g AM8d

i

D-20-873
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9.13 Flat Field Correction

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

Nt Zro| LERY 4 gL,

=

IC = (IR x M) / IF

IC: BHEE HAo ya gt

IR: Y2 Hao gy gt

M B = Ao 52 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 Target Selector If2t0/E{E AtE3}0] Auto = User Set & MEiSHL|CH
°  Auto: BE = Mo =8 ¢S FtHZolN Xts2E2 dEeL ot

o User Set: Flat Field Target Level LIZI0|E{E AtESI0] AI2X} AN =8 442 AE dE ULt

2. Flat Field Data Generate ItZ{0|E{S AlHsHL|CH
Flat Field Data Generate LlZI0/E{E M3 T ot FOo| A4S 2AS55H HZAE Flat Field 278

HOIHE d-dgL .
3. Flat Field Data Selector IZ}0[E{E ALE5I0] 443 Flat Field 27 HIO|HE MY /XE
MEHSHL|C}.

4. Flat Field Data Save LfZ{0/E{E AASI0] WMt Flat Field CIO|HE H|2|'HHd ojzZ2|of ML C)
2=l Flat Field HlO|El= 20| AF2E M, Figure 9.8 1t Z 0| Bilinear Interpolation 22 ZHHEl =

73%% LICF.
MM Flat Field 2 HO|EHE FA|St O|™ Flat Field 28 H|0|E{E At23}2i™, Flat Field Data

Save I2}0|E{E AW3}7| MO Flat Field Data Load Ii2{0|E{S AistL|Ct,
5. Flat Field Correction ILIZt0/EHHE On 22 AHSIH Flat Field HIO|EE ZtH2t0| X 2%tL|C},
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e FlatField HIO|EHE AM/M3}7| F0f Defective Pixel Correction 7| 58 HX MAHsl=
Z10| E&L|C},

*  Flat Field Data Generate L{Zt0|E{E AHAlst7| Mo CHS1 20| FtH2tE H7-HOF
gLt

s OffsetX, Y:
CAUTION

%”2 258 3 QUZE Acquisition Start FHS S T FIH2tE free-
ES k=2

£ 7t 2o Sg3ioF gL Ct.

=

A2 7} 2} Flat Field Correction
Z2| 7tH 2o M Pixel Format It2t0|E{ S Bayer I|E 22 A3} Flat Field Correction

7lsS MHMSIH FFC 7t 2t2to| ZH2{ T 4(Red, Green1, Green2, Blue)Of| CHsl =2
THELICH O otH B4 HFS 4 22 MASHo LdE 2y 2ddS o
= US|
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Flat Field Correction 2t& XML Lt2}0|E{= CtSat &L Ct.

XML Parameters Value Description

Off Flat Field Correction 7|= diX|

FlatFieldCorrection
On Flat Field Correction 7|5 &7d

Flat Field HO|HE M& &= =22 9
FlatFieldDataSelector | SpaceO — Space23 | &A™ $tL|C}.

e Space0 — Space23: AtEXI MY AY

o

Auto BY = Mo = U2 XHEs2E 4F
FlatFieldTargetSelector —
User Set BE = o =8 ¢S AERL Y 23
Flat Field Target Selector £ User Set =
FlatFieldTargetLevel 1-4095 MY 42 28 = Ao 58
FlatField ¢ 12-bit Pixel Format 7|& H7& #t
Control | FlatFieldDataGenerate - Flat Field G|OE g

M5t Flat Field 27 HO|HE H|Z|2d

oz22|of Mgt

*  Flat Field Data Generate 2 4%t

FlatFieldDataSave - OolH= 2Ed M=o MEEZ| W0
7toetel MRS ZUct H = siE HOo|HE

CHAl AESt2{™ Hl2(2d H=Z2(0

MESoF gL Ct.

HI2|2d HEZ20 MEZO U= Flat Field
HIOIEHE YN MZ2|2 =2{LICt

FlatFieldDatalLoad -

Table 9.17 XML Parameters related to Flat Field Correction
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r Flat Field Calibration- - ------ - - - - - - - - - - - - - - - - - - - - - - — — "
| [
| [
| [
' Scale Down = Memory I
| [
| [
| [
- FlatFielding- - - - - - - - - - - - — — - - — -
| [
| [
| [
[ Memory »| Bilinear Interpolated Magnification I
| <IF> I
| [
| ! [
| [
| M [
| IR X —— — |
I <IR> IF <IC>
| [
| [

Figure 9.7 Flat Field C|O|E{2]| A/dq}
copied - . . P Magnified Image
copied copied copied Boundary
| l l
O—roA :
copied ; »
tblock of pixels k
Y
" block of pixels |
O——F+—» ° scaled down data
copied
K

Magnified Image
Boundary

Figure 9.8 Bilinear Interpolated Magnification
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9.13.1 Flat Field Data Selector

AN 2FS Hie 20| Wt FlatField 28 HO|E = FtH2te] 2|2 Hi=2(o] MFE O A1, of
HOIH= ZtH2te] Ms Zict HAH &2 gLUC Ftoztel s 2t A 20k 482 Flat Field 278
HOIEE AtE&steqT Zio2tel H|2|2td ME22|of X380 SfL|Ct VP-31MC-26 H 7T 2t= Flat Field
2E HOlHE MESHAL 2812 = Us 24702 HIFEE K22 YS MSELCL Flat Field Data

=
Selector L2tO|HE AESH0 2ot s MEHE + ASLCL

[ )

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

Flat Field Data 1

Flat Field Data -
Flat Field Data N

Figure 9.9 Flat Field Data Selector

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| MEstaH, CHS HXE
M2AA L.
1. Flat Field Data Selector IL}2t0|E{E AMESt0] A 2-d3tE Flat Field HIO|EHE MEY Y2
X8 gL o,
2. Flat Field Data Save IiZ|0|HE HA5I0 &d%tE FlatField 27 HIO|HE X[dgh K0
X et ct.

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

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

FYoz =22 5 USHCLL

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

2. Flat Field Data Load I2t0|EHE M50 MEASH Flat Field 27 HIO|HE &4 Flat Field 27 O|0|H
g9oz g2SLCL
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9.14 Digital I/O Control
Ztm2te] HEE /&™ Chite Oyt ZE2 A8E = USFLCH
Digital I/0 Control 2& XML Lt2t0|EH+& CHEat Z&L(C
XML Parameters Value Description
ZtH2te] HEEZE /= tHAt 1 EHE 28e=
Line0
MEdSHL| T
LineSelector
ZtH2te] HEE /= CHX 4 EHE F8Ho=
Line1
MestL|ch.
out HEiSh //ZS THAH(1)2] Line Mode E§ EE2 2
npu
i gEgUC
LineMode "
MEfSH /EE CHXH4)2l Line Mode & £82 =2
Output N
gt
FALSE Line &8 A=z HtMEX| %S
Linelnverter —
DigitallOControl TRUE Line 8 Az g
Off Line & ol
ExposureActive | SiXl| & A|ZtS EAZ =
LineSource FrameActive st T A9l readout 7S BAZ =9
UserOutput0 UserOutputValue A7 Ztoj| o8l A =8
TimerOActive AtEX B Timer £8 M E HAZ £H
FALSE BitE Lowz &4
UserOutputValue
TRUE Bit £ High2 A%
00|22 MZAE tHR|Z Debounce AlZH A%
DebounceTime 0-1,000,000
(Default: 0.5 ps)

Table 9.18 XML Parameters related to Digital 1/0 Control
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Line Source & User Output0 2= HX-SIH AF2X AN gt

o

=Y U3 2 A8 = AFHCH

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

User Output Value

Figure 9.10 User Output

7t 2H= Exposure Active =2 A3 S HZEtL|Ct ExposureActive Mz Chg O 20| == A[ZHo]

AZE|H ASSD = A|7ZH0] ZSEE|H SHASLICEH O] MTE ECiAQ EE|HE AFEY =& U1,
£9| 7t E= #F 40| SX0|= 2E0M 2 FESLCH YEEo=z Fihel=s =5 HES
Hdiste 59 ZI0|H OF EIL|CH Exposure Active 213 E ZHESIY L= =0| X FAZ|=X|, 727t
AM S2|0|H o &|=X| =olgh = UAEL|CH

Exposure Exposure

Exposure Frame N Frame N+1
[ | [ | | ] [ |
[ | [ | | ] [ |
1 1 | [ |
Exposure Active

Signal

Figure 9.11 Exposure Active Signal

Page 73 of 108 D-20-873



VIBWOrkKs VP-31MC-26 H

9.14.1 Debounce

<

P-31MC-26 H 7IT[2t2| Debounce 7|52 AMESIH FaT Y= 4zt Fast g8 MU E A5
QB 3 Mo FHH 2 32 4= UAESLICH Debounce Time 2 AAH3I0] 1%t 3 A2 THCHE
23 MZO| XA High & Low |A| A|ZEE X|EE 5= JASLICH o, = ¥ M3 It ZH 2to
3= AED HEE A|™ ALO|0= Debounce Time ZHE2| X|H A|ZtO| EHAHBHL|CH
Debounce Time & A7ESIH Of2f AZ0|Mt 20| &8 ZELH 22 High & Low MZs F&% Hz=

THEShe FAIE L

Arrived Input Signals

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

Figure 9.12 Debounce

Debounce Time #& XML L}2t0|H= CtSb 25 L C

XML Parameter

Description

OFO|3AZMZE THR|2 Debounce A7 A
(Default: 0.5 ps)
Table 9.19 XML Parameter related to Debounce Time

DigitallOControl | DebounceTime | 0 — 1,000,000 us

Page 74 of 108 D-20-873



VIEWOrkKks

VP-31MC-26 H

9.15 Timer Control

Line Source € TimerOActive £ AXSIH FIH 2= Timer & A3}

L
M
o
r=
fot
> i

VP-31MC-26 H 7IM|2t= Frame Active, Exposure Active O|HIE &= Q|5 E2|H AMSE Timer 2 &4

ASZ ALRE 2

Timer 23 XML If2t0|H &= ChSot 25 L0

ALt

XML Parameters

Description

i ) Timer Trigger Activation 2 Rising/Falling Edge 2
TimerDuration | 1 — 60,000,000 ps N ~ .
HE A2 Timer £ M3 F7|5 X
_ Timer £ M3 E EHotY| Ho| 8 XA Al
TimerDelay 0 -60,000,000 ps x|
o
TimerReset - Timer & Z7|2t5t0 CRA| A%}
Timerldle Timer 7t TH7| &EHRS EHA
_ - | Timer 7t E2| AIBE J|Cta|n Y MEfAS
TimerStatus TimerTriggerWait T A
H
TimerActive Timer 7t 24 MEjAS HA|
Off Timer 23 A= SiH|
_ S =E A|ZHES Timer 28 AM=Z0 AA M2
ExposureActive
CounterAnd S A&
] imerTrigger — —
TimerControl _ of =22l readout T#ZHS Timer 58 429l &4
Source FrameActive N
M2 ALE
_ Qe Eg[H MZE Timer 28 39| &AA Mz 2
LineO
A&
» MEiot E2|A 3ol §E HX|E Timer 28 M=
RisingEdge N
EQAR MNEIEE X|H
_ MEdSt E2|A M2 ol 8t OX|E Timer 28 4=
FallingEdge N
TimerTrigger EZ|AHE XSSt gF X|F
Activation _ MEist Eg|H M= 7} High 72t M Timer £
LevelHigh
M2t RESIEE X|E
MESH ER|A ATt Low 7Y I Timer &3
LevelLow
M2t REOEE X|E

Table 9.20 XML Parameters related to Timer Control
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O £ =01, Timer Trigger Source & Exposure Active 2 A73}11, Timer Trigger Activation & Level High 2
At 220l= Ct2at Z0| Timer 7t Zr&2L|Cf.

1. Timer Trigger Source LtZt0/HZE Aot A2 MBI SSE|H Timer = 252 A|ZgL|Ct
2. Timer Delay Li2t0|HZ 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 9.13 Timer Signal
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9.16 Cooling Control

—

Al , £ Thermoelectric Peltier 7} H&tZ|0f MM 22 &
2 = AGLICH W Bl Peltier o K& O1R S 282 = A1, 2= AT W2HA Peltier 7t

AL

= X

ML I2tO| e = Chgih 2L

XML Parameters Value l Description
Peltier Operation Mode Lt2t0/EHE On 22
TargetTemperature -10°C - 80°C N
2ot 2 Peltier 25 2=
. Off Fan &3 SiA|
FanOperationMode
On Fan &35 4%
CoolingControl — —
FanSpeed - HAXH Fan RPM =0l
Off Thermoelectric Peltier 25 f{A|
PeltierOperationMode o Target Temperature Li2t0[E{0] MY 2=
n
O| &0 ==5t™ Thermoelectric Peltier &

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

AELICE 7tH2t W& 2= 28 XML Ot2t0jE & Chgar 25U

Ed

XML Parameters Value } Description

Sensor 2

0

_ fXE S M2 A7
DeviceTemperatureSelector

DeviceControl Mainboard | 2

DeviceTemperature - MM

QX2 Mo BEEE MF
ZE 2% EA

Table 9.22 XML Parameters related to Device Temperature

r |l
o

9.18 Status LED

FtHEr 2 HO= ZiH2te] HE HEHE ¥

o

2F7] st LED 7t QU&ELICH LED o AEft 0] sliEste
7tHl2t &Ef= ChSat &L Ct

Status LED Description
Steady Red 7toi2t =7\t ot =
Fast Flashing Green g4 Mol M& 5

Table 9.23 Status LED
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9.19 Test Pattern

£ =5t fd S MMZREH Ls S¢ HOIH M WREA d-gst

=
SYE 4+ YBUCH HAE HEHS BF U X7} Ao0), 242 stz ygoz

AN —

7togtel oA s o
HAE MEHS S8R
240] CZ O|O|X|(Grey Horizontal Ramp), CHZt Wk 2 £f0| CHE 0|0[X|(Grey Diagonal Ramp), CiZf
gfo 2 Zt0| ChEX &2 0|= 0|0|X|(Grey Diagonal Ramp Moving), 12|11 A0 E&st= 72
Hdisko 2 70| CHE 0|0|X|(Sensor Specific) 2 LI Ct.

HAE ofE 223 XML Ii2t0|e = Ch3at 25Ut

XML Parameter 7 Value 7 Description
Off Test Pattern 7|& i
GreyHorizontalRamp Grey Horizontal Ramp £ A7
GreyDiagonalRamp Grey Diagonal Ramp £ 473

ImageFormatControl | TestPattern

GreyDiagonalRampMoving | Grey Diagonal Ramp Moving 22 &7

AMOM M SSt= Test Pattern 2=
A X
= O

SensorSpecific

Table 9.24 XML Parameter related to Test Pattern

Figure 9.14 Grey Horizontal Ramp
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Figure 9.15 Grey Diagonal Ramp

Figure 9.16 Grey Diagonal Ramp Moving
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Figure 9.17 Sensor Specific

Ftoatel Sjd =0 et =2 &= Test Pattern 2| BH0| HEX[2Z HHO| L=

O =g+ s
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oo 7t2H Y =2 7IELR2 g2 & F¥e 7IsYLLh 0] 7|52 ZtHEte 2E HE
X

XML Parameter Description
FALSE Reverse X 7|5 oA
TRUE Sol AR E FEHSULCL

Table 9.25 XML Parameter related to Reverse X

ImageFormatControl | ReverseX

Figure9.18 f& G4

Figure 9.19 Reverse X g4t
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9.21 ReverseY

oo 7t2H Y =2 7IELR2 g9 JotE F¥E 7IsYLLh 0] 7|52 FtHEte| 2E HE
Y

o |
28 XML ofefojg= chZar 254

XML Parameter

Description
FALSE Reverse Y 7|5 dliA|

TRUE dgo| ¢otE FITSHCL

ImageFormatControl | ReverseY

Table 9.26 XML Parameter related to Reverse Y

Figure9.20 f& F4

Figure 9.21 ReverseY ¥4

* ReverseY 7|52 At8E W, 7tH2te| FFC 27 CI|O|HE CtA| dsljoF L|Ct.
o Z2 7tH2to| M Pixel Format Li2t0|HE Bayer 2 4735t ReverseY 7|52
CAUTION AHESHH Ao HEO| FE o] WAL L
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9.22 Device User ID

7to2toll ALEXF ol "EE 16byte 7HX| YHY = UESLICH Device User ID &t XML IHEHO|H &
Ct2ar Z&L ot

XML Parameter Description

DeviceControl | DeviceUserlD ‘ AMEX GOl HE U= (16byte)

Table 9.27 XML Parameter related to Device User ID

9.23 Device Reset

lH2tE E2|XH 22 Reset 510 M

ZACH ot
5

2 7o &
Device Reset &2 XML It2t0|H= ChS1at &L Ct

XML Parameter

Description

DeviceControl | Device Reset | £2|™ Reset &3

Table 9.28 XML Parameter related to Device Reset

9.24 Field Upgrade

72t 2EO|M ZIHELE 23HSHA| R Camera Link QE{HO[AE &
A2 0|ESH= 7|2 H Al

= C 8l Firmware 2t FPGA 22 &
STL|CE KtMst HE BHEH2 Appendix B E EZSHUA|IL.
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9.25 User Set Control

AtEXHE FHH2E S FHo2E LHE Q| Flash 0| MESHAHLE CHA| 82 = USLICH MY 92 &
JHE X510 Load Y2 M 7HE K| TLIC} User Set Control 23 XML Lt2t0|E &= ChE1aF Z&L Tt

XML Parameters { Value Description

Default | 7tH[2t H°82 Factory Default Settings £ 41 E4
UserSetSelector | UserSet1 | 7tH2t ™S UserSet1 2 MEH

UserSet2 | 7tH|2t A S UserSet2 2 MEH

User Set Selector 0| A{ MEASH ALEXL H7EZ 7HOH 2H0f|
UserSetLoad - Load

oa

User Set Selector O A{ 4ot A0 42| 7|2t

o
482 N

ro

_—

UserSetControl

UserSetSave -
o Tt Default Y2 Factory Default Settings FH 2o 2

Load Bt 7hsg&fL|C}.
Default | 7tHI2t Reset Al Factory Default Settings H-&
UserSetDefault | User Set1 | 7}H|2} Reset A| UserSet1 M &

User Set2 | 7} 2} Reset A| UserSet2 H&

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

X FBHoF gLt

>

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 9.22 User Set Control
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9.26 Sequencer Control

VP-31MC-26 H 7IH 20| M K| &3l= Sequencer Control 2 E3l ‘Sequencer Set2t1 dt= MZ CIE2
A
o

mjet0jE 2 %S ALE Iy HS) HEgw & Y

SES 2 25 I, 5L+l Sequencer Set &
s

=l & A g
X 8ot Ct2 CHE Sequencer Set £ HEYLICL 0| S e ASste a2 Hot= & 25 =AU
=2 8 = ASLCH oE =W, ZHO| HHHH Y &5 xHo| HFEHL|CH
User Set Control 7|62 A5t &7 E
AL 2H ZHHELE ZCH AL} reset o8 0| User Set Default 27 Zt0i| [f2tA Sequencer Set £
A8 5= UASLICH Z Sequencer Set = 0 FH 31 7HX|Q] Mol o= 2ol 4= U, Z(Cf 32 749
CHE Sequencer Set & A|™8E 5= USLICE
VP-31MC-26 H 7IH|2t0| M= Flat Field 27 HIO|E{2F Sequencer Set 0ff &Y 4 UFLICt.

Sequencer Control 2t XML If2t0|E = CHE1F &L Ch

il
N
=
I}
10
o
Jot
=
0x
=
H1
L]
2
A
0%
ot
4>

{5t Sequencer Set £

XML Parameters Value } Description
Off Sequencer i A|
SequencerMode
On Sequencer A%
_ _ Off Sequencer 714 ZE S|
SequencerConfigurationMode
On Sequencer 74 ZE A7
SequencerControl | SequencerSetSelector 0-31 | 8% Sequencer Set &4
, S 2-&Sh= Sequencer Set 2| A QI HZ
SequencerSetActive - B
HA| (0-31)
SequencerSetCount 1-32 | 2% Sequencer Set 2| 7l
SequencerReset - Sequencer Set 0 THAZ =7

Table 9.30 XML Parameters related to Sequencer Control

Sequencer Set & M -85t2{™ Trigger Mode L{Z0|EHE On 22 A 0F StL|C}
CAUTION
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Use Case — Flat Field 27 GJO|E| 47/ Sequencer Set2 M &

OlE £0i,LCD Ide AAISIZ| I8 White, Green, Red ! Blue ZMO| %|X3}El 4 7HO| Flat Field 27

OO|E{E Ct31t 20| MZ CFE Sequencer Set 2 M 8% £ QU&LLCL,

1. Sequencer Mode ILIZ{O0/E{E Off 2 A7gtLICt

2. Sequencer Configuration Mode L}2{0/EE On 22 MH7YTtL|Ct

3. Sequencer Set Selector LIZI0|E{E 0 2F H7d3t1, Flat Field Data Selector LIZ2[0|EE 0 22
A™etLCt O3 CH2, Sequencer Set Selector LIZI0|HE 1,2, 3 22 MEHSIT Flat Field Data
Selector LIZIO|EHE 1,2,3 22 Z+Zt MHTtL L}

4. Sequencer Set Count LIZ0|E{E 4 2 HYILICE
Sequencer Configuration Mode LlZ}0/E{E Off 2 A3t C}3 Sequencer Mode LIZI0/E{E On 22

R ula

Camera in idle mode ]

Sequencer Mode = On & S Mode = Off
Exposure Start Trigger \Jencer ode
Use Case - Sequencer ==

! ) Exposure Start Trigger
Sequencer Sequencer Set 0 Sequencer Set 1
Reset applied to Camera applied to Camera
Sequencer Reset .
5 A A =
= 5 >
= 4 S =
(4
5 3 Ze, 5
» 8 s, %
e S o o
2 g e 2
4 3 4
) VY w
Sequencer Set 3 Sequencer Set 2
applied to Camera applied to Camera
Exposure Start Trigger \

Figure 9.23 Sequencer Diagram (Use Case)
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A3t Sequencer Set & X &5l2{™ User Set Control 7|52 AME3I0] 7t 2t2]
H2lgd o220 MESHEAIL. XEMTH LfE2 9.25 User Set Control &
N FIPNEeN

Sequencer & +¥35= S AKX 2= Sequencer Reset THEt0|E{S HESHH

Sequencer Set 0 THAZ ZO0pZFL|CL,
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10 Camera Configuration

10.1 Al2|E S

Ztoete] 2= A2 CameraLink 2| RS-644 Al2|Y S412
o 7

ALEXE OfZ2[AO| MO & Hojstaxt & 42 Ch2at 22 s4 8482z Hojg —’F UG LT
* Baud Rate: 115200 bps

e Data Bit: 8 bit

e Parity Bit: No parity

e  Stop Bit: 1 stop bit

*  Flow Control: None

10.2 ui2t0je AH M8 Alzt

f

AFEAZE DEtO|HE 278otH ofld metn|E 7t &X MEE= AlZh2 mfetolHel F H FtHEte] &S
SEHO| h2kM CHELICE Exposure Time IF2t0[EHE A elet 2= ntet0|E= o2l D1 Z0| readout =
AI%5E7]  REQ_Frame d=27t &58 If HEL|0f it @88 HPE LI Exposure Time Li2t0|H &
25 52 AAY I =F A7t 2780 HEE 0o HEE UL
Trigger Mode L{ZIOE|E On 22 HF3tL 7iH2tE AsY dR0 = E2lA =& 5537 Hof
oi2tolHE 285t o £t i metoEol S7]|=tE R XISHOF BT
oM Zro2tel AE SEE =S| 022 Free- iMe mtetolHE HEoHetE HE =

n 2E
el 7 §EE[X 2 oS AW 2F Q%Z Tk

AL
UAS L L.
Setting Recognizing Applying Setting ‘Exposure Time’, Recognizing
Parameter : « Parameter .' Parameter Paramete_r + Parameter
(Ack ‘0K’) " (Ack ‘OK’)
« Applying ‘Exposure Time’
..' Parameter
Parameter d e 'k . s
Exposure for, Exposure for
Image 1 Image 2
— p— p—
REQ_Frame
———
Image 1 Image 2
Readout

Figure 10.1 It2t0[E| AN HE A7t
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10.3 Configurator

Configurator = Vieworks Camera Link 7tH2tE HEESH?| ?Is] MS = HE OfE2|#H 0 & LCt.

ME&XHE Configurator & S3l H2|5HA 72t D20 S BFSHALE FHH2E FMojg 5= ASLIC

10.3.1 Configurator A|%}s}7|

AHEXH ARE0| Zto2tE HZE6. Ztoat HZ 2 HX)S = g FXto| W2t Configurator & A e
= UFLCH

1. 7ZtHete] MeE Z = Configuratorexe LS AlSH Camera Scan HO0| EA |E. L|Ct.

2. Ol Configurator = 7t02t HZA OEE =Qlstn AAE 7t oW ZDHHZ O

HEAILC
3. 3BHO| BA|E DUYHS O0IRA Q2% pEoR 223 [}2 Addto List H5S S2gtLCt.
XML 7|8t HAEZEE X[t Vieworks Camera Link 7tH2IE S20| FI16IH M2 2 HTEO

Configurator 2 7IH2tE HEE 5= USLICH

Camera 5can n

VIBWOrkKs

Imaging Expert

CAMERA

Keelera-ClL+_PX28 1_Serial... VP —-31MC—M26
Add to list
Delete from list

SCAN InterfaceType :

PORT FrameGrabber e
SELECT

PORT =

Figure 10.2 Add to list in the Camera Scan window
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4. SHHO BEAE 2EAY

s Device Property &0f&

o

=

cig 2ot

=

Ftof2t oietoHE 28e = UAs HEE0| EAIEUL
B DeviceProperty
Device Properties a x
8: ﬁl Beginner AE E] E
El Root -
B DeviceControl
DeviceVendorName
DeviceModelName VC-31MC-M26
DeviceManufacturerinfo
DeviceVersion M:0.6.3 DBG F:0.1.6
DevicelserlD 0
DeviceSFNCVersionMajor 2
DeviceSFNCVersionMinor 0
DeviceSFMCVersionSubMinor 0
DeviceTLType Cameralink
DeviceTlVersionMajor 1
DeviceTlVersionMinor 0
DeviceTlVersionSubMinor 0
DevicelinkSelector 0
B ImageFormatControl
Width 6464
Height 4852
Offseti 0
Offsety 0
B MultiRoiControl
MultiRoiSelector Regionl
PixelFormat Monol12
TestPattern Off
B AcquisitionControl
AcquisiticnMode Continuous
AcquisitionStart Execute |
AcquisitionStop Execute |
AcquisitionFrameCount 10
AcquisitionFrameRate 10.630960
AcquisitionLineRate 2325.582031
TriggerSelector ExposureStart
TriggerMode Off
TriggerSoftware Execute
TriggerSource Linel
TriggerActivation RisingEdge
ExposureMode Timed
ExposureTime 9995.111328
B FrameAveragingControl
B EventControl
B EventTestData
B DigitallOControl
B CounterAndTimerControl v

Figure 10.3 Device Property
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= Configurator Plus %0 A= Device Property 5! Device Maintenance &2 HEA|IE £ UAESL|Ct

Device Maintenance & 0|Al= Defective Pixel Map & CH2ZE3IALE 7HH2t9] MCU, FPGA %

XML oS o

agoleg = AFLICH

Configurator Plus = X
] Tools(T)
Device Property(P) Device Maintenance X
Device Maintenance(M) PKG Defect FFC Script
Defect
Defect File Information
1. File Path
2. File Size
Send 1
1. Camera Defect:
Output
[ 2. Download Defect:
0% |
Camera Defect Download
T Lpond o
Figure 10.4 Configurator Plus 2 Device Maintenance
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10.4 Command List

VP-31MC-26 H FHiatol A HBste 7|52 of

djo

Command Syntax { Return Value Description
Help help String 2= FHO BA
Set ROI Offset X SOX N OK ROI AlZ X|Fe| X =&
Get ROI Offset X gox n n: X axis offset
Set ROI Offset Y soy n OK ROI A|Z X|HQ| Y XtH
Get ROI Offset Y goy n n: Y axis offset
Set Image Width Siw n OK ROl = 47
Get Image Width giw n n: Width 4t
Set Image Height sih n OK ROl =0| 4%
Get Image Height gih n n: Height 2}
Set Region Selector srs n OK Multi-ROI &7 Al 2%8E ROl MEA
Get Region Selector ars n n: ROI H=(0-7)
. Multi-ROI 278 A| &S ROl 273/5H X
Set Region Mode src 01 OK .
, 0: ROI 3|
Get Region Mode grc on
1:ROI &%
Multi-ROI & Al &gt ROI2F BIFI2
Set Region Offset X Srx n OK _
=4 Offset 87
Get Region Offset X arx n
n: X axis offset
Multi-ROI &8 Al &gt ROI2F BIF12
Set Region Offset Y sry n OK
_ 3| Offset 87
Get Region Offset Y ary n
n: Y axis offset
Set Region Width stw n OK Multi-ROI 278 Al MEiSE ROIS| & H7F
Get Region Width grw n n: Width ZX(Setting range: 16 — Max.)
Set Region Height sth n OK Multi-ROI 278 Al AEHGE ROI Q| =0| 27
Get Region Height grh n n: Height Z(Setting range: 4 — Max.)

Table 10.1 Command List #1
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Command

Return Value

Description

Binning Tl AdEH

Set Binning Selector sbns 0|1 OK
0: Sensor
Get Binning Selector gbns on
1: Logic
Binning Vertical Mode Of [2tA XAtS22
Set Binning Horizontal Mode | sbhm 0|1 OK HA
Get Binning Horizontal Mode | gbhm on 0: Sum
1: Average(Not available)
Set Binning Horizontal sbh 1|2 OK Binning Vertical Of 2t X522 HE
Get Binning Horizontal gbh 112 112: x1, x2
Binning Vertical 0 &8 Binning ZE
Set Binning Vertical Mode sbvm 01 OK A
Get Binning Vertical Mode gbvm on 0: Sum
1: Average(Not available)
Set Binning Vertical sbv 1]2 OK Al dtsto 2 gt = =+
Get Binning Vertical gbv 112 112: x1, x2
Test Image A4
0: Test Image 7|5 dHiX|
Set Test Image sti 0[1]2|3|16 | OK 1: Grey Horizontal Ramp £ &%
Get Test Image gti 0[1]2|3|16 2: Grey Diagonal Ramp 2 A7
3: Grey Diagonal Ramp Moving 22 473
16: AN OM XSSt Testimage 2 279
Camera Link Tap Geometry A
2: 1X2-1Y (2 Tap)
Set Camera Link Tap Geometry | stg 2/|4|8|10 | OK
4: 1X4-1Y (4 Tap)
Get Camera Link Tap Geometry | gtg 2|4/8]10
8: 1X8-1Y (8 Tap)
10: 1X10-1Y (10 Tap)
Camera Link Pixel Clock Speed &%
Set Camera Link Clock Selector | sccs 0|1 OK
0: 85 I
Get Camera Link Clock Selector | gccs 01

1: 65 M

Table 10.2 Command List #2

Page 95 of 108

D-20-873



VIBWOrkKs VP-31MC-26 H

Command Return Value Description

Pixel Format &7
Set Data Bit sdb 8J|10]12 | OK 8: 8 bit
Get Data Bit gdb 8]10|12 10: 10 bit
12: 12 bit
. Defect Pixel Correction 7|5 &7
Set Defect Correction sdc 0|1 OK .
_ 0: Defect Pixel Correction 7| dliX|
Get Defect Correction gdc on o
1: Defect Pixel Correction 7|5 243}
_ _ Reverse X (Horizontal Flip) 7| &7
Set Horizontal Flip shf 0|1 OK N
. _ 0: Reverse X 7|s S{A|
Get Horizontal Flip ghf o1 L
1: Reverse X 7| &d3}
_ _ Reverse Y (Vertical Flip) 7| A&
Set Vertical Flip svf 0|1 OK N
. . 0: Reverse Y 7|s dfix|
Get Vertical Flip gvf 01 o
1:Reverse Y 7|5 &'d3}
Acquisition Start ast OK A I E A|E
Acquisition Stop asp OK gdM 25 =2
Acquisition Mode &7
Set Acquisition Mode sam 0]1|2 OK 0: Continuous
Get Acquisition Mode gam 0112 1: Single Frame
2: Multi-Frame
o Acquisition Mode € Multi-Frame 2 =
Set Acquisition Frame Count | safc n OK N o
Y ZQ ASH Frame 5 M
Get Acquisition Frame Count | gafc n
n: 1-255
Trigger Mode & Off 2 M3t AL
Set Frame Rate sfr n OK N
Exposure Start E2|HE dHst= HlE
Get Frame Rate ofr n
M
= O
3 stoiatel P4 S WY ol ol
Get Acquisition Status gast 0|1 0: G4 25 NHZ TSR S
1 G ES Y NN B

Table 10.3 Command List #3
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Command

Return Value

Description

Trigger Mode &7

Set Trigger Mode stm 0|1 OK
) 0: Trigger Mode Off (Free run 2E)
Get Trigger Mode gtm o1
1: Trigger Mode On
Trigger Mode & On 22 Aot 42
A M XA
3: Software
Set Trigger Source sts  3|10]14]18|22 | OK
10: User OutputO
Get Trigger Source gts 3]10]14]18|22
14: CC1
18: TimerO Active
22: Line0
Generate SW Trigger nst OK Software E2|H 4=z H-d
Trigger Mode & On 22 Aot 42
Set Trigger Activation sta 0|1 OK A4 MZO| Activation ZE A7
Get Trigger Activation gta on 0: Falling Edge
1: Rising Edge
Exposure Mode &7
Set Exposure Mode sem/ses 0|1 OK
0: Timed
Get Exposure Mode gem/ges on
1: Trigger Width
Short Exposure Mode &%
Set Short Exposure Mode | ssem 0]1|2 OK 0: Off (Normal Exposure Mode)
Get Short Exposure Mode | gsem 0112 1: Super Short
2: Ultra Short
= A7 4
n: OFO|ZAEZMAE EHR|9| & A2t
Set Exposure Time set n OK
. * Normal Exposure Mode: 7.84 uys — 60s
Get Exposure Time get n
e Super Short: 7.84 pys —60 s
e Ultra Short: 2.37 pus —32.27 us
$iXl| Exposure Offset 29l
* Normal Exposure Mode: 30.06 us
Get Exposure Offset geo n

e Super Short: 2.80 us
e Ultra Short: 0.03 pus

Table 10.4 Command List #4
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Command Syntax Return Value Description
Set Black Level sbl n OK Black Level 274
Get Black Level gbl n n: Black Level 2f(Setting range: 0 — 255)
Set Digital Gain sdg n OK CIX|E Gain 2f &%
Get Digital Gain gdg n n: Gain %f(Setting range: 1x — 32x)
Generate PRNU Data gpd OK PRNU G|O|H dd
PRNU H[O|E HY MEA
Set PRNU Data Selector spds 0]1]2|3 OK
0: Default ¥4
Get PRNU Data Selector gpds 0]112]3
1-3: ARBA 4 Y
ddst PRNU £ HIO|HE MEHTH
Save PRNU Data spd OK
PRNU GOl H9o| MF
H2l2d olzZe(of M&EE PRNU EF
Load PRNU Data Ipd OK N .
HolHE 2lgd 22z 28&
Flat Field Generator &34
none/0: B8 2 FH9 =87 U2
Generate Flat Field Data gfd none|0|n OK s 2
n B8 2 oo FH ¢S Y
(1 -4095 @ 12 bit)
Set Flat Field Data Selector | sfds n OK Flat Field 278 G|O|Ef <Y ME4
Get Flat Field Data Selector | gfds n n:0—23(AtEXI 48 E9)
M5t Flat Field 23 HO|HE MEist
Save Flat Field Data sfd OK
Flat Field 278 H|O|E F9of M
H2|2d o220 X&E Flat Field
Load Flat Field Data Ifd OK N
273 HOIHE 2gd HEZZ =&
_ . Flat Field Correction 7|5 Ad&
Set Flat Field Correction sfc 0|1 OK N
_ _ 0: Flat Field Correction 7| 8l
Get Flat Field Correction gfc o1 L
1: Flat Field Correction 7| &3}
Fan &3 ZE M7
Set Fan Mode sfm 01 OK
0: Fan Off
Get Fan Mode gfm o1
1: Fan On
' _ Thermoelectric Peltier 25 ZE MY
Set Peltier Operation Mode | sptm 0|1 OK
0: Peltier Off
Get Peltier Operation Mode | gptm on

1: Peltier On

Table 10.5 Command List #5
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Command

Return Value

Description

Peltier 25 ZEE On 22 Mt

Set Target Temperature stt n OK
B Peltier 25 2= 273
Get Target Temperature gtt n
n: -10°C —80°C
Get Fan RPM gfrom String Fan RPM EHA|
Sequencer 25 AH
Set Sequencer Mode ssqm 0|1 OK .
0: Sequencer Mode i X|
Get Sequencer Mode gsgm 0|1 o
1: Sequencer Mode &3}
Sequencer 78 ZE A
Set Sequencer Configuration Mode | ssqgcm 0|1 | OK .
0: Sequencer T+ ZE djiF|
Get Sequencer Configuration Mode | gsqcm 01 L
1: Sequencer T+'d ZE 43}
Set Sequencer Set Selector $sgss N OK 4% Sequencer Set M Ef
Get Sequencer Set Selector gsqss n n: Sequencer Set 0l H5(0 - 31)
Set Sequencer Set Count ssqsc N OK X 2% Sequencer Set 2| 75 MH
Get Sequencer Set Count gsqgsc n n:1-32
_ S| =& 3t= Sequencer Set 2| A QI
Get Sequencer Set Active gsqgsa n L
HZ HA| (n:0-31)
Reset Sequencer rsq oK Sequencer Set 0 CHAZ =7
Frame Averaging 2= &3
Set Frame Averaging Mode sfam 0]1]2 | OK 0: Off
Get Frame Averaging Mode gfam 0]1]2 1: Average
2: Sum
Set Frame Averaging Count sfac n OK Frame Averaging 0 At&& F& = 473
Get Frame Averaging Count gfac n n:2-16
_ Frame Averaging 7|2 ZX7|3st1
Reset Frame Averaging rfa OK
ChA| AlZE
Frame Averaging 7| AEi EA|
0: Disabled
Get Frame Averaging Status gfas 0|12
1: Idle
2: Busy
Frame Averaging 7| 0| AF&E E4& =+
Get Frame Averaging Current Count | gfacc n HA
n:2-16

Table 10.6 Command List #6
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Command Return Value Description
Set Line Selector sins 0|1 OK
0: Line0
Get Line Selector glns o1
1: Line1
MEf3t HEZ Q=Y Chxjol /sy
2E =9l
Get Line Mode glnm o1
0: Input
1: Output
/= BAb a2 4o 47
0: Off
Set Line Source sinc 0[4|6]10]18 | OK 4: Frame Active
Get Line Source ginc 0]4/6]10]18 6: Exposure Active
10: User Output0
18: TimerQ Active
Line 28 4z gtd off 43
Set Line Inverter sini 0|1 OK N
_ _ 0:Line &3 HHH S|
Get Line Inverter glni o1
1:Line =3 BHH
AMEX 2 o 23
Set User Output Value suov 0|1 OK
0:BitE Low 2 A3
Get User Output Value guov on
1:Bit & High 2 274
. Debounce AlZH &78
Set Debounce Time sdbt n OK
. n: OFO|AEMZAE T2 Debounce
Get Debounce Time gdbt n
AlZH0 - 1,000,000 ps)
Set Timer Duration stdu n OK Timer 28 Mzo| F7| 473
Get Timer Duration gtdu n n: 1 —60,000,000 ps
Set Timer Delay stdl n OK Timer 23 AM30o| XA AlZH 47
Get Timer Delay gtdl n n: 0 — 60,000,000 ps
Reset Timer rtmr OK Timer 2 X7|3}8t1 CRA| A|E
Timer 7|5 &E{| HA|
0: Timer Idle
Get Timer Status gtst 0|12
1: Timer Trigger Wait
2: Timer Active

Table 10.7 Command List #7
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Command

Return Value

Description

Timer 28 439 44 M3 4F

0: Off

Set Timer Trigger Source stts  0|4]6|22 OK
4: Frame Active
Get Timer Trigger Source gtts 0]4/6]22
6: Exposure Active
22: Line0
Timer 28 A3 9| Activation 2=
24
Set Timer Trigger Activation | stta 0]1|2|3 OK 0: Falling Edge
Get Timer Trigger Activation | gtta 0]1|2|3 1: Rising Edge
2: Level Low
3: Level High
Set AWB Offset X SWX n OK H Ol ROI2F |-1e| =T Offset
Get AWB Offset X gwXx n g
Set AWB Offset Y swy n OK CIOlH ROl QF |& Ikl =% Offset
Get AWB Offset Y gwy n g
Set AWB Width SWW n OK _
Holg ROICS & 47
Get AWB Width gww n
Set AWB Height swh n OK
. HOlE ROIQl =0 4%
Get AWB Height gwh n
Ze| Guo| B 8y
Set RGB Gain srg rlglb n OK _
_ rlg|lb: Red / Green / Blue TA!
Get RGB Gain grg rlglb n
n: Gain 2% (1.0x ~4.0x)
Auto White Balance arg OK Auto White Balance o 'H A%
Get Model Name gmn String 702t D 0|F EA|
Get MCU Version gmv String ZHH 2 MCU HE HA|
Get FPGA Version gfv String FIHI2F FPGA HHE HA|
Get Serial Number gsn piece String FHHZF AI2|Y S HA
togt W 225 dM Hel=
Get Current Temperature gct String
HA
Reset Hardware rst - 7tH 2l Reset A%

Table 10.8 Command List #8
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Command Syntax Return Value Description
7to2t 28 & =227
L oad Gonfig. From of Of1j2 oK 0: Factory Default Setting & 720 Load
1: User 1 Setting 2 7 2t0] Load
2: User 2 Setting 2 7+ 20| Load
7tz 28 & ME
Save Config. To sct 12 OK 1: User 1 Setting Off & %&
2: User 2 Setting O X &t
7t 2} Reset A| B8 AF & XHE
Set Config. Initialization | sci 0]1|2 OK 0: Factory Default Setting
Get Config. Initialization | gci 0]1]2 1: User 1 Setting
2: User 2 Setting

Table 10.9 Command List #9
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Appendix A Defective Pixel Map Download

= U EE
SHO AIE
. Z d2 =4
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S ME
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Y[ 2| sz momaoe =4
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BUEENE £
| D13 v 5|
WA B C D
1 : comment line
2 -- coment line
3 |- H Y
4 2011 3
5 178 7
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7 699 8
8 268 10
9 1112 10
10 1713 12
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13 |

I-A '5|.

[[HOl Ea |_|[:|- I-A'l Al X—I_Q_El
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2. Configurator & X3St & Configurator Plus > Tools > Device Maintenance & £ 2/5}0] Device

Maintenance &2 gL|C}.

o
rx
L
of

3. Defect S MEHSID File Path 0|A CIR2ZES csv OHY EHSE CH2 Download HES

Syt

Device Maintenance X

PKG  Defect FFC Script

Defect

Defect File Information

1. File Path

2. File Size

1. Camera Defect:
2. Download Defect:

0% |

Camera Defect Download

Upload to PC

25l YEE

A

4. LCI2RE7t 2=2EE MY HgS AL Mg 1P80| HdE= St H/0|

TSI AR,

5. L2ZE7 22EH OK HES 29510 =22 g2 EHaLIDh
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Appendix B Field Upgrade

CtS EXtof matA 7t 2te] MCU, FPGA R XML ItY2 g 0|EY = ASL|CH
1. Configurator & &3t = Configurator Plus > Tools > Device Maintenance £ Z2!5}0| Device

Maintenance &2 gL|C}.

2. PKG ®2 MEISI File Pat £ =23} C}2 MCU, FPGA = XML 913 0lE mYe

e h
MEHSED Download HES Z&!BfL L

Device Maintenance *

i Defect FFC  Secript

PKG

PKG File Information

1. File Path D
|

2, File Size

1. Camera PKG:

2. Download PKG:

0% |

Camera PKG Download

3. YIH0lE mee| CIREE

Y

bz

—

0%
m
k1
Ot
ra
=2
]
0%
0r

V20| EA|ELIL

4. CI22E7} ARED OK HES 228t 2ol

ozt
mo

&L Ch
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