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1 Precauti ons

Gener al

Do not drop, disassemble, repair or alteil
el ectmaodi cause an electric shock.
Do not | et children touch the device wit.l
Stop using the device and contact the ne:
assistance if |liquid such as water, drinl

CAUTION . Do nouch the device with wet hands. Doing
Make sure that the temperature of the car
speci f5i. 2d Sipre csiOtihceatwiiocsre t he device may be
temperatures.

Install ation and Maintenance

Do not install/l i nord unsetayr oarn daiirrt yc canrdeiatsi o n
ri sk of damage to the device.
Avoid installingemandempeemti mgnineantanwher e
dust, strong magnetic fields, explosivel/l
Do not apply excessive vibration and sho
Avoid direct exposurkigbt asbugbei nTbhnsi me

CAUTION sensor.
Do not install the device under unstable
affect the quality of the image produced
Do not wuse solvents or thideercetoThkieganct
surface finish.

Power Supply

Appl ying incorrect power can damage the ¢
greater or | ess than the camerads nominal

operate erraticalBypecPfsfacare itoheef ecra meor a 6 s

CRUTION ? Vieworks Co., Ltd. does NOT provide pow
= LU
Make sure the power is turned off before

Ot her wise damage to the camera may resul i
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2 Warranty

Do not eopheonustihng of the camera. The warranty becomes voi
For information about the warranty, pl ease contact your
3 Compliance & Certifications

31 FCCompliance

This equipment has dbeeon ctoensptleyd wantdh ftohuen | i mits for a CIl a:
15 of the FCC Rules. These |limits are designed to provid
when the equipment i s operated in atcoemeraias$t, ensées pnae
radio frequency energy and, if not installed and wused in
har mf ul interference to radio communications. Opeeation
har mf ul interference in which case the Wwhiaswnwédtpemeesequ

3.2 CE: Do C

EMC Directive 2014/ 30/ EU
EN 55032 C2&Gs3 A), EN 55024: 2010
Cl ass A

3.3 KC

KCC Statement

Description

Cl aés This device obtained EMC registrat
(Br oadcCosntmunngi clused in places other than home. Se
Device for Offilthis.

P ag®o f110 D-19-4 3 9
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4 Package Component

Package Component

VC-1 OMC<M7 Znou nt >

VC-15 10k M7-ount >

P ag&o f110 D-19-4 3 9
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5 Product Specifications

51 Overview

TheCX¥01MC &€1Hb61WMC, the | atest modelGserfi addhe amaursewi B0 1 pa
megapi xel resolutavai GMDIEe ¢t ame Casner 3ahkesrkcbmeenfkacieee bas
| atest CMOS image sensor technology (I MX461 and | MX411)
The -NC1MLf sep to 8.1 frames pA8r74Rescohnudt acn.l116d48 even hig
applicavViCbhbml M€ lhodupertso 5.5 frames HAeLr064ec ared qaditu ppdelda 2vi t h
t he Vi énwioorvkastd ve technol ogies proved by -WoitMGBOa1l&AWCFPD
cameras offer not only highlpeedifmagedpli magEsiabyutecadp soi
wi hhgh quality i mhgehunesormitgnantdhese cameras are idea

as FPD, PCB and semiconductor inspections.

Main Features
Hi Sheelddl IIMegapCKMOBmag®ensor
El ectBExgpmisdirm€ont (@®Rol | i ng) Shutter
OQutput Pixe8 /Fakmhat
Strobe Output
Dynamied eerRi xel Correction
Camera Link Base / Medium [/ Full [/ 10 Tap
Camera Link Tap Geometry: 2 Tap, 4 Tap, 8 Tap, 10 Tap
CameraCLoaoak Frequency Selector
Gai/Bl ack Cloenvterlol
Tednage
LVDS BRIt) Serial Communication by Camera Link Interfac
Temper Momirteor
Fielpdrade
DSNU and CRN&cti on
Fl at Fi el dwi @dr rSeqtuiemrcer Contr ol
Hot Pixel Correction

Genl Coomp atiiXMilbeased Contr ol

Pag®o f110 D-19-4 3 9
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52 Specifiscati on

The technical s peCeliOfliMCa t&1lodnIlsWM® fc arheer &s ar e as foll ows.

Speci ficatio VC-1 OMC-M/ G H VC-1 3MC-M/ GH

Active(Hmag¥) 116488742 1419H210640
Sensor Sony 4I6MX SonlyMX411
SensTgrpe Baclkl | umCM®tSed mage Sensor

Sensor( BiiZzgona| 43.8033287 (B5 ) 53.36 3 4 01 6 67. )
Pixel size 376 3376
Interface Camera Link Base / Medium

El ectronic SHh Rol ISihrug t er

2 Tap: 1.6 f 2 Tap: 1.1 f

MaxFr ame Rat e 4Tap: 3.2 fy 4Tap: 2.2 fg

Overl apped) 8Tap: 6.5 fp 8Tap: 4.4 fr
10 Tap: 8.1 10 Tap: 5.5

Pi xel Data Fg 8 Bia /Mi2t bit

Camera Link Pi 65 / 85
Exposure Tim 1 ~ 60 ss{(é&p)

Parti al SScpaene d() | 6 3bps2laithes 48Bps2laitnes

Bl ack Cloenvtelol 0 25BSB 1&t bit
GaiContr ol 13 ~ 323

Trigge Overl ap Fr eReun

Synchron|{Nowver |l g Hardware Trigger,CCSolUdevwar@utTpgu

External Tri 33V 240V Logical, | epelicahbwuti

Software Tri Asynchronous, Programmabl e

Dynamic Rang 78
Lens Mount M7 Z2no u n t

Tabbk Speci ficaCiloM&G/ G dMC(cont i nNnuous
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Speci ficatio

Extern
Power

VC-1 OMC-M/ C 8 H VC-1 5MC-M/ C 5 H

11~-24/ DC

Di ssi pa

TydSsW

Environment a

Oper ab+

ng0 StodAa@age:do0

Di mension / W

90 390 3 92. 58
(wiM7Enoun't

00100 3100 392.5107C
) (wiM7Enount )

Configurati on

Conf i g wWwrietworr k/i's | maging Sol

Tabb2 Speci ficaCilL0aMCOI5 VMC

Pag®* o fll0
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53 Camera Bl ock Diagram

‘ DDR3 \ 0 N
External Trigger
J

: FPGA :
e N :( \
SLVS-EC . 1 Strobe
[ . oy
CMOS : Image Processing P
Sensor 2c and

- Control Logic ;

: \ J

] . [ Camera Link Full

- ( ) | Configuration

Micro Controller

: )

R A .+ J

EEPROI@ [ Flash ]
Fi glbbleCamera Bl ock Diagram

Al'l controls and d&tldd 1gfCo c®aigbsliWh@ coafmetrhaes Var e carried out
The FPGA gener al I-byi tc oRIsFGotmdti roooflocd eear8 Basnsdi ng & Cont+ ol |l ogi ¢
Controller receives commands from the user through the C
Processing & Control |l ogic processes the image data rece
datd&rough the Camera Link interface. The Processing & Co
strobe outputs, which are sensitive to time. Furthermore
DDR3 is used for the fgasneabmdftfrere Floaph oxtecsrses mahe fir mw
Controller.

Pag® ofl10 D-19-4 3 9
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54 Spectral Response

541 Monochrome Spectral Response

The following graph shows €CheldM@embnathrempooamené.the V

IMX461 Monochrome

90

HO

Relative Sensitivity [%]

100 450 500 550 600 650 700

Wavelength [nm]

Fi gwbr2eVC-1010WM8Spectr al Response
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The following graph shows €hélBM@emdoOnathrempooamené.the V

IMX411 Monochrome
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Fi gbBeVC-151 C-M5Spectr al Response
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54.2 Col ®@pectr al Response
The following graph shows €helbdM@ecodoralt cemponase of the V

IMX461 Color
100
90
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70

Wavelength [%]
&

400 450 500 550 600 650 700

Wavelength [nm]

Fi gwbdeVC-101QM8Spect r al Response
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The following graph shows €h8&lB@ecolral cemppbpase of the V

IMX411 Color
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Fi gwbbeVC-151 M-C5Spectr al Response
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55 Mechanical Specification

The camera di mensions in millimeters are shown in the

8-M5 DP5
Camera Mounting Screw Holes

19.52(Optical Distance)
20.8+0.2 (Mechanical FB)

90.020.05 - Image Plane

90.0+0.05
#77.5

Fi glbb6eMechani cal DiWelnslovw8 M7 dnowu nt

P a g ¥ o f110 D-19-4 3 9
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19.52(Optical Distance}
20.840.2 (Mechanical F8)
S0 d 100.0+0.08 . Image Plane 12.0
! . [
f @ =)@ ) .
M72¢PO.75 g w
(' e R~
g
|
(D) | '
Q |
) L 57 i
8-M5 DPS
Camera Mounting Screw Holes L 92.5

Fi gwbi7feMechani cal Di ntelnsslOvw M7 dnomu nV
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6 Connecting the Camer a

The following instryoui bmavseasssmal tled a Camera Link fram
including related software. For more information, refer
connect the camera to your computer, follow the steps be
1. Make surepowvheart stuhpeply is not connected to the camera a
2 Plug one end of a Camera Link cable into the Camera Li

the Camera Link cable into the Bageabbenector on the C
3. Plug one end of the other Camera Link cable into the C

end of the Camera Link cable into the Medium/ Full <conn

4, Connect the plug oft hteh ep opwoewe ri napduatp treerc etpat acl e on t he c

5. Plug the power adapter into a working electrical outle
6. Verify all the cable connections are secure.
Precauti onsCafmer audiimk Medium / Full / 10 Tap C

TheCX¥01MC &£1& 1WC ecraans support the Camera Li
10 Tap configuration. To operate the camer a
must connect the camera to the Camera Link
CAUTION |Make sure that PotuuhcGamera Link1l (Base) anct

connectors on the camera to their respecti\

P ag® ofl10 D-19-4 3 9
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6.1 Precaution to Center the | mage Se

User does not need to cemtdgrusttteal iamadecdeomrsyord ed auiltt iss
When you need to adjust the center of the image senor,

manufacturer for technical assistance.

6.2 Precaution about Blurring Compare

User does not nddd tas ddj ust atdjeaistt ed as factory defaul

If the tilt settings npkdate benatdptsyedri heuiatatbkwg]| er
technical support.

63 Controlling the Camer a
You can control th&€Contimgurmabgrusing the

You can download thehtapest! w@wnki gwnaksesr cam

Pl ease refer to your Camera Link frame grabber wuser ma

P ag20 o fl110 D-19-4 3 9
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7 Camera I nterface

7.1 Gener al Description
As shownf dlInl avwieng figure, four types of connectors and ar
camera and have the functions as foll ows:
a Status LED: di spl ays power status and oper a
a 6pin Power I nput Receptuppllée es power to the camer a.
a 4pin Control 1/ O Receptnpaltes external trigger signals
a 2iGamer aCbhnnktf(Base) transmits video data and contro
a 2@miGamer aCbonnk2¢bedi uumhrRAuwmisimi ts video dat a.

5 Camef:aLnkl Camera Link 2
........... o (=PEESD)

7.2 Camer a QGQomnkect or

@@f‘.::::::::::::l/]@

26 14

Fi gwrReCamer a GQamrkect or

P a g2l o f110 D-19-4 39
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The Camera Link ccoanmmeerca ocresmplny tvhiet h t he Camera Link
the pin assignments of the connectors.
PAI R Li Pin Signal Type Description
1 Ground Ground Cabl e Shiel:
PAI R O
14 Ground Ground Cabl e Shiel:
2 -X0 LVDSOu't Camelkiank Tr ans
PAI R 1
15 + X0 LVDSOut Camera Link Tr
3 -X1 LVDSOut Camera Link Tr
PAI R 2
16 + X1 LVDSOut Camera Link Tr
4 -X2 LVDSOut Camera Link Tr
PAI R 3
17 + X2 LVDSOut Camera Link Tr
5 -XCLK LVDSOut Camera Link Tr
PAI R 4
18 + XCLK LVDSOut Camera Link Tr
6 -X 3 LVDSOut Camera Link Tr
PAI R 5
19 + X3 LVDSOut Camera Link Tr
7 +Ser TC LvDS n Seri al Data R
PAI R 6
20 -Ser TC LVvDS n Seri al Data R
8 -Ser TFG LVDSOut Seri al Data Tr
PAI R 7
21 + Ser TF LVDSOu't Seri al Data Tr
9 -CC 1 LVvDS n Software Exter
PAlI R 8
22 + CC 1 LvDSES n Software Exter
10 N/ C N/ C N/ C
PAI R 9
23 N/ C N/ C N/ C
11 N/ C N/ C N/ C
PAI R 1¢(
24 N/ C N/ C N/ C
12 N/ C N/ C N/ C
PAI R 11
25 N/ C N/ C N/ C
13 Ground Ground Cabl e Shi el
PAI R 172
26 Ground Ground Cabl e Shi el
Tabv7.2e Pin Assignments f@anmaanteara 1L i nk
Pag22 o fl10 D-19-4 3 9
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PAI R Li Pin Signal Type Description

1 Ground Ground Cabl e Shiel:
PAI R O

14 Ground Ground Cabl e Shiel:

2 YO LVDSOu't Camera Link Tr
PAI R 1

15 +YO0 LVDSOut Camera Link Tr

3 Y1 LVDSOut Camekiank Tr ans
PAI R 2

16 +Y1 LVDSOut Camera Link Tr

4 Y 2 LVDSOut Camera Link Tr
PAI R 3

17 +Y2 LVDSOut Camera Link Tr

5 -YCL K LVDSOut Camera Link Tr
PAI R 4

18 +YCLK LVDSOut Camera Link CI

6 -Y 3 LVDSOut Camera Link Ch
PAI R 5

19 +VY3 LVDSOut Camera Link Ch

7 - Not Us e (@
PAI R 6 Connected with

20 - Not Us e (@

8 -Z0 LVDSOut Camera Link Tr
PAI R 7

21 +Z0 LVDSOut Camera Link Tr

9 Z1 LVDSOut Camera Link Tr
PAlI R 8

22 +Z1 LVDSOut Camera Link Tr

10 -Z 2 LVDSOut Camera Link Tr
PAI R 9

23 +Z7Z2 LVDSOut Camera Link Tr

11 -ZCLK LVDSOut Camera Link Tr
PAI R 1¢(

24 +ZCLK LVDSOut CameraCLook T)»

12 -Z3 LVDSOut Camera Link Ch
PAI R 11

25 +7Z3 LVDSOut Camera Link Ch

13 Ground Ground Cabl e Shi el
PAI R 172

26 Ground Ground Cabl e Shi el

Tab?7.2 Pin Assi gnnmeames af dri nk Connector 2

P a g23 o fl110 D-19-4 3 9
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Model Camebianfkap Geo CLConfigur CLConnect CLConnect

2 Tap BASE o X
VCil OMC 4 Tap MEDI UM o O
VC-151MC 8 Tap FULL o O
1drap 10 Tap @) O

Tab?3® Connector Arrandcamemta fLomkt fTap Geometry

When you connect a Camera Link frame grabbe
camera using Camera Link cables, make sure

connector s. | fCaymar & oninrelctcdrhreect or 1 on th

than connector 1 of the Camera Link frame g

correctly or the serial communication betwe

Pag24 ofl10 D-19-4 3 9
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7.3 Power IRexwtpt acl e

The power input receptacl @airg & -HRRPBPe G hpei mpinommrseasdtgomMmen

configurations are as foll ows:

Fi gwiBePin Assignmevretrs IfnprutPdReceptacl e

Pin Nunr Signal ’ Type 7 Description
1, 2, +1%2 DC Il nput DC Power I np
4, 5, DC Ground Input DC Ground
Tabt4e Pin Configuration for Power I nput Recep

Arecommended mating connector for the Hir
part #-THREPAor the equivalent.

t is recommended that you use the power ¢

at 11 ~ 24 V voltager ohhapaeta (rfrowemeadapbe

Precaution for Power I nput

Make sure the power is turned off before
Ot her wise, damage to the camera may resul
If the voltage applied tspetchd icalmdarma tihe ¢

CAUTION
damage to the camera may result.

P a g2 o fl110 D-19-4 3 9
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74 Contr ol | / O Receptacle
The Control I/ O Receptacl fpairg & -HRRSPAa nd iomsd srntrse wtforan
signal input and straodbdei onmputs pamd scodthiegpi ati ons are a

Fi gwdePin Assignments for Control |1/ O Recept:
Pin Number Signal { Type 7 Descripti
1 Trigger 11 l nput 3.8 24 WTTL i

2 Triggefr 11 l nput -

3 DC Ground - DC Ground
3.8 TTL Out
4 Li hb@Quput Output )
Out put resaqas

Tabv?® Pin Configurations for Control I / O Rece

Arecommended mating connector for the Hi(pas

# HRI7OPAP) or the equivalent.

P ag26 o fl10 D-19-4 3 9



VIBEWOrkKs VC-101MC -15wVi@cC

75 Trigger I nput Circuit

The following figure shows triggerTeagsmitiegutricggeui $i
to the internaphaeti o caidtpht dtrhceu Pohe bounce feature, you can ¢
signal to be considered as a valid input signal. An exte
User Side Camera Side

+3.3V

+3.3V ~ +24V
e 1K

P—AAA—O

— MMBF4393LT1G
o\o @ Trigger_In+ 1D 25 IR38 A A A 180/1608
@ Trigger_In- J‘gt N >» TRIGGER_INPUT
o

—H® o N K‘

D__@ ™ HCPL-0601

HR1DA-7R:4SB

Your GND

Fiugr 85 Trigger I nput Schematic

76 Strobe Output Circuit

The strobe output signal comes out through a 3.3 V outpu

synchronized with amadxpds urhe (cahmetrtaer ) si g

- 33V

e OV

47 q
STROBE_SIGNAL |\>o STROBE_OUT /@—Q}\ 5> TRIGGER_IN +

TTL Driver (\@@ ) >> TRIGGER_IN -
Y% J7 HR10A-7R-4SB

Fi gwbeSt robpu®uhematic

P a g 27 o f110 D-19-4 3 9
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8 Acquisition Control

This chapter provides detailed information about contr ol
Triggering image acquisition
Setti regx ptolseur e t i me
Controlling the cameraébés image acquisition rate

Variation of the camerab6s maximum all owed i mage acqui s

81 Overview

This section presents an overview of theiehemkntmagesol v

Three major el ements are involved:in controlling the acq
Acqui sitiamBtatpammandAcguoud sMdadpanr amet er
Exposurter isd gern

Exposure time control

When reading the explandtiaonshis eEhéeioeechn

tefmame typically used to mean a single acc

Acqui s$ttaaotrdt oo mmand sAaqui sMdd e n

TheAcqui siti(drms$tbgdgrtcommand prepares the camera to acquire
frames uAtesssianicomm&atnalrthas first been execut ed.
Aparameter called the Acqui siti onAcvpuwies ihtaisommm3ithalretc.pe bat e
TheC-NO1MC &1 1WC cameras only support Continuous for the
Ifhe Acquisition Mode par ametgel si $ iceem mAtnaedr @oonetsi nnuootu se,x pai nr
single frame is Azgaquisi ¢ dcomOnadnedr adhnas been executed, you c.
frames as you | ike.

ThAcqui siticomm@tnar twi | | remain in Addwicdi tuihdm $PptHPpc emma o ¢
OnceAagui siticommatnap has been executedletthe zagqeir me wi I & me

newcqui siticomm@itnalr ti s executed.
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Exposur errStgaretr

Appl yrnenxgpoasur e start trigweflsiegnal thewxihmem@mé®sm mex fhhes ur
tri@agegui sition statpsoeadswdbfl ekpgsnnghand r eBaydli ng out a
As soon as itsher ecaadnyertao eaxpepdr andt drer ittr iwvg d d wa seit gumr anl ft oor t
expossurderti ggegui sition statstsar tA threivg@ermp bsingmal applied to
begin another Themexpaposersetart trigger has two modes:

| f Ttirhieggerp avoadmet erOfifsd ssent 0tbg , t he carneeqgue rwpdsburgeenhet ait gge
signal s ,i mtngdr ryaolul ydo nexp oswerde t ostiagpngaldysr t o t he camera. Th
the camera will generate whélsbgnalks eamdnadqbiyr ¢ hfer avmeg s t
frame rate related parameters.

| f Ttrhieggerpaimeéeeer O8( Gettmt Dd) , yeoxup onvssubraerat prpbl gggkepr g ssut raer t

trigger signals to the camera. Eachwitl mebagitmiggkeramegensn
Wheaeaxpossuraat i s being tritgger édnpipm ttaliibs hrndan maeért empt t o t |
a rate that is greater thaa deéeteaimaexd maxmp lad 1 atwiean (d&theute i
frame rate at t heERrDpdssatfaertthitsr icghgaeprt esri.ghealas wapmp!l i ¢édi s0onbD]
waitiegpdsurae t atcrqiuggdrti on status wil|l be ignored.

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

Fi gwBrleExposure Start Triggering
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Appl ying Trigger Signals

The paragraphs abovet megdemnnsiigp®ll ¥i nDheare are four ways
signal to:vile f¢ aymellisee r Out poiG&dr LWviirme®ommonly referred to
hardwar e) .

To apply tri godén waiygnua lnmsu dvriiag @ e r tpiBeaumecte® o f t wadrset At 3tdh) at
point, edch ggieme $afgtswadne command i s executed, the exposur
applied to the camer a.

To apply trig@yseear sOuwtnpawbtsd mu dtr i gger tpmerwarntedtd s er t Ou(t psutt 0
106). At that point, you can apply an exposlWsreer sQuatrptutt r i
Val parameter (O60suo®wn(rli/i D) fdrad g en

To apply trigger signals via CamefTai ¢4gek pBhoeamecEriadisesr ,

146). At that point, each time an externally generated e
provided by a @ameradbleirnknafnudmcturer, the exposure start
camer a. For more information, refer to your Camera Link

To apply trigger signals via hTaridwaerre pSfoeuxrirtedr mm@g st sy o212 dnu.:
At that point, each time a proper electrical signal i s a

trigger signal wild/l be recognized by the camer a.

Exposure Time Control

When an exposure st artt ot rtihgeg ecranseirgan,alt hies caapnpelriae dwi | | begi
A critical aspect of frame acquisition is how | ong the p
the frame acquisition.

Ift hTer i gger pSouarnteet erSofst weeentEdx@®ur e plarmemet er wi | | det er mi ne
time for each frame.

I f Ttrhiegger pSouarnceet erUsiesr s@UMC @imt. i n,e Ot here are two modes of
Ti maddri gger. Wi dth

WithTimendde, Exxfhesur epalriammeet eer wmi hé dlké exposure time for
WithTthggermodW et ht he way that you manipul ate the rise an
(external) signal will deltrergrgiemrendMl kid ihexpeperceabhmeus Eheal

change the exposure time from frame to frame.
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82 Acqui sitiSampbcmmandsAaqui sMdad e n

Execut iAcqquamsit i(®drms$tbgrtcommand prepares tYbhe mamér @ Xecoc ua e

Acqui si ticomm@tnalrtbef ore you can Exegiun Aaoqgaouwisri it n(gd e srPadges .

command terminates the camerads ability tAxc qaud suitrieo nf rSa nog
command:
ft he camera is not in theipsoakiski by Bboqacquinge af f a mene
i mmedi at el y.
If the camera is in the process of acquiring a frame,
and the camerabds ability to acquire new frames will be

When yout exXAxkljaui si t icommitnar twhi |l e t he previo

process is stildl in progress, the command w
mini mum readoufabl eaenS8i@béfeeB8. 830 Tempoyaaflt eQf fts
execut i A qufi stihdecomm@tnadp Then, you cAoagseba$ke

St acrammand again.

TheC-NO1MC &1 1WIC cameras only provides thet@b€oAtgnoususbdo
Mo d e .

Af t e Acgmi si ticommAtnalr thas beexip exlercaatretdge tt ri ggered as desi
anexposurterisggpert i s applied wahitliemgtpbewucEmiesgeggitssi hi an st a
t he camdraacquire and transmit a frame. The camera wil/

Acqui si ticomm@itnalp i s ex e cAdaeui. siGnhnicemmfiteaddp i s reamaervae dwi Itlhen
l onger be akl értameacqui
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83 Exposur elrr3tgaretr

The exposure start trigger is used to begin frame acqui s
within the camera or may be Tapglgice dpSerxarneecteafltitwasbey set tin
Out puCtClbLi n.eOl f an exposure start trigger signal is appli

expose a frame.

831 Trigger Mode

The main parameter associated wTtihggde( dbatddd s prag agnedretr .t r
Thé&ri gMedepar ameter for the exposure st a®ftdntni gger has t w

Yowcanmchtangdrt g erp avtoadmet er af t eArc qeux esd utiiomg
command (bastd)yi gGeamayreadreédnteer aft eArc qaux es&tt o ip

CAUTION [command (b6aspd).

8.3.1.1 Trigger Mode = Off

Whenhler i ggerp aftoadmet erOfifdosgent 0tbg, t he camera wil|l gener at ¢
trigger signals internally, and you do not need to apply
| f Ttrhieggerp avtoadmet erOfifst Bet camer a wi | | automatically begin
signal s when Aictquri esd & iicaensmdnar.t The camera wil |l continue t

trigger signalasnhAaquii $i it comeSteady es

Free Run

When youTseéetggethpatoadnre OEf tthee camer a wil | gen
signals internally. When the camera is set
any need fort he iwgerr.i nNT[ghibsy use case i s comm

The rate at which the exposure start trigger skFgamés are
Rat(ebsfr nd) parameter.
I f the parameter is set tooaedalfuameegsattehavim tthhe hmaxium
settings, the camera will generate exposure start trig
setting.
I f the parameter is set to a value greater than the ma

settings, the camera will generate exposure start trig
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Exposure Ti me TQongtgreorl Mwidien = Of f

When the Trigger Mode parameter is set to Off, the exposure time for each frame acquisition is determined by

the val ue ofExgobuee Totnemar amet er (6set nod). 8E&etmong itmMeor ma

Exposur.e Ti me

8.3.1.2 Trigger Mode = On

Whenhhler ggr Mpareamet erOn(Hsgent 1169, you must apply an expos.
camera each time you want tolrbaggien pERafuarrcestee rac(qQ@d tss t3/o0nQ/
specifies the source signalsthant wilfggactsbgnahe expos
Thavail able sd&@ttgggs pRaowarntebteer ar e:
Software: You can apply an exposure start trigger signal to the camera by executing the Trigger
Softwarec ommand (6égstod) for the exposure start tri
User OutputO: You can apply an exposure start trigger signal to the camera by switching the User Output
Valuepar amet er ( 6s u®wrandOff0od your boenputee e n
CC1: You can apply an exposure start trigger signal to the camera via CC1 in the Camera Link
interface. For more information, refer to your Camera Link frame grabber user manual.
LineO: You can apply an exposure start trigger signal to the camera by injecting an externally
generated electrical signal (commonly referred to as a hardware or external trigger signal)

into the Control I/O receptacle on the camera. Referto75Tr i gger | Aiput mGirecui f

information.

TimerOActive: You can apply an exposure start trigger signal to the camera using a user defined Timer
signal. When you set the Timer Trigger Source parametertoLineO( 6 stts 226) i n t
Digital 1/0O category, you can specify a delay for the Line0O signal by using the Timer Delay

parameter (6stdl no) . R.AF TimmrdcCongrol.i nf or mat i on, ref

You must also set the Trigger Activationp ar amet er ( 6 st a OTfidgér)Souack pammetes. et t i ng t
The available settings for the Trigger Activation parameter are:
Falling Edge: Specifies that a falling edge of the electrical signal will act as the exposure start trigger.

Rising Edge: Specifies that a rising edge of the electrical signal will act as the exposure start trigger.
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Exposure Ti me TQoingtgreorl Mwidieh = On
Whemnhler i ggerpavoadmet erOnas ds Bithieg we r pSouarnceet e rS o fst vgeert é ¢ o

exposure time for each frame acqui si tdiEoxnp oissurdee aTeeanmeeé ned. b

When Tirhieggerp afoadmet erOnas ds Bithieg wer pSouwarnceet e rCG B8 L § a,k Ott lpe

exposure time for each frame aExud surepodvroalwdeltie rb es edtettienrgnsi

foll ows:
ExposMoage = Ti medExposure time can IEpocrutrremdTliamee twe it .h
Exposure Mode =: Texipgogseurr eWitditnhe can be controlled by mai

signal

When Tirhieggerp aftoadmet erOnas ds Bthieg®eurmraer amet erUsiesr s@ut ftel
exposure time for each frame aExmud surepodvroawdeltie rb es edtettienrgnsi
foll ows:
Exposure Mode = TExXxmpeodsure ti me can [Ee posmtrrepdTiamee twé it .h 1
Exposuogdckce M= TriggEeExpo dnrded ti me can be cbeerobDuegdgubyValwi

par amet er Obaen@vfefe n
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8.3.2 Usi noft wiaariegger Signal
| f Ttrhieggerp daftoadmet erOn( 9 skbdnn dt wihgeger Soauracneet erSofst wsaerte t o

(6stsyd@) must apply a software trigger signal (exposur e
Assuming that twai tiaengp dsurae t mtcagiuggart i on status, frame ¢
when t hee storfitgngaeer si gpat he sc a m8 eidlviels tgruatees frame acqui si
sof tware trigger signal. When the camera receives a soft
waitiexgpdsurag t atcrqiug gdtrtuisorm esctaanse at that poienxtpossiiraegctanno
trigger signal. As soon as the expreswnraa t tapaigdd ef gnahbc
aut omatical lwairtitaygmd sswraeg h eatcrqiug gsdrtsi.on st at u

The exposure time for each acquired frameEwpbbube d@Temerm

parameter (6set nod).

Software Trigger Signal Software Trigger Signal
Received Received

e | L | L
|

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

Exposure Time parameter)

Fi gwBReFr ame Acqui sSiotfitowvferriveg d eéar Si gnal

When you garae swditrware trigger signal to startdedaachmifnrealme
how often you apply a software tri gageetrt esmpgtn atlo ttor itghgee rc afm
acquisition at a rate atthatweax d ®@ecddnketehae smeatxinmmugns ( Ther e i ¢
explanation about the maxi muonf atl hioswedh d ptaanre. )r.at o fatt wa rhe

applied to the camadg wbeneceiive hbem wildl be ignored.
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8.3.3 Us ng a CCl Trigger Signal

| f Ttrhieggerp daftoadmet erOn( 9D sg enn dt6Hrhiegger pSAouvarnteet erCGxostes 1466)
you mustC@pptiyi @qger signal to the camera to begin each f
as thposure start trigger signal for the camera. For mor
grabber user manual .

A rising edge or falling edge of the CC1l TBrigm@dr cAant ibwatu
parameter i(6suts@dl/t®b)sel ect rising edge or falling edge t

Assuming that twai tiamgrfaorn se X peocauuies isttiaon sttratguse,r fr ame

whenever the appropriate elkogeemerraa.nsi tion is received by
When t heer acamecei veisg@aeiCC4di gnal and begwaistiexgofsar egx paos wi
tri@geguisition status because at that point, it cannot r

As soon as the camera iswcappbd er ofstr@ratctt miggdger asingnal ,
t hwai ting for expacquiesisttiaont sttra tgugse.r
When the camera is operating under control of a CC1l sign

the ratethd owamerha i s acquiring frames:

1

: — = Frame Rate
CC1 signal period in seconds
For example, if you are operating a came®a5S5ws}ih a CCl tr
So in this case, the frame rate is 2 fps.
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8.3.4 Usi ngExatnerMfmalgger Signal

If (The ggerpadfoadmet erOn( D sg ant 1t60r i agngde rt mSeor uarnteet e rL ii nsg Ossetts t202 6 )
an externally generated electrical signal injected into
trigger signal for the cansergaeyn elrhaflelr apdedobaaeri ggggesi gn
A rising edge or extfeaslnlgihmg ecdge bef utskeel t o tiTrggeger frame
Acti vpairameter (6sta 1/06) is used to select rising edge
Assumi hgt hkacameaiat iiesxyp dnsswaraer t atcrqiuggart i onasgaissti bname | |
whenever the appropriate edge transition is received by
When the camemeax tresrangaidgvgeesr as i gn al and begwaistfi@epmpcuuree it
start atcrgiuggdrti on status because atextphoassurpeoi ggeri sigamhot
As soon as the camera is exgppasturaxitgfgter e wd iginmdyt omatnewl!l |y
t heai tieaxygpdsuraer t atcrqiuggeart i on status.

When the camera is operating under control of an externa

determine the rata ias abtqueihrithg TrRames:

1
- — = Frame Rate
External signal period in seconds
For example, if you are operating a canmer §0wbtbh)an exter
So in this case, the frame rate is 2 fps.
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8.34.1 Ext erMfmiagdger Del ay
When youTseéeggehepSauarnteel emet 0 Alcdsitvse 186), you can specify
receipt of a hardware trigger signal and when the trigge

1. Set Ttihmer Tr i ggpearr aSeutrefe gint eebhtee g @n mestts 2206) .

2. Sea delay (in microslaamrenrdPalbawneu seirng otshd | noé) .

3. Set Tirhhegger pSaocuarnceet eMOD B/ BEcXaRt e g i ynetr ® Alcdsitvse 1806) .

4, Executlec quiiesi t icommAtnar t( 6ast 6) and inject angepaternabl y
Control I / O Receptacl e.TiTnheern ,p atthaegnedteelra ye xspeitr ebsy atnhde t he
i mage acquisition begins.

Acquisition Start Acquisition Stop
Command Command

External

Trigger Signal ' ' Timer -

L  Delay L
Timer ‘ i ‘
Trigger Signal
Frame Acquisition N Frame Acquisition N+1 Frame Acquisitioff N+2
Exposure Exposure Exposure

—

Time
Fi gwBRBeExt ernal Trigger Del ay
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8.3.5 Exposure Mode

I f you are triggering the start of frame acquisition wit

t wo exposure modes (o6Biemadiinibggar.eWiadtah | abl e:

Ti m&Ekposure Mode

When Ttihmendde i s sel ect exdp o(séusreem t0 dme, ftohre eeach frame acqui s
value of thepcameeabieamet eri f( 6tstee mdmera i s set for risin
exposure time starts when the externdalaltlriinggg eerd gsei gma lg greir
exposure time starts when the external tTri imgegkepro ssuirgen awi tfha

the camera set for rising edge triggering.

External Trigger Signal Period

[~ g

EItE rnal TI'] ggﬂr Slgl‘lal M

" Exposure " Exposure
(duration determined by the

Exposure Time parameter)

Fi gwBAeTi mexdp&sure Mode

Note that i f you attempt to trigger a new exposure start
signal will be ignored.
This rising edge trigger signal
s will be ignored.
L
Eﬂﬂrnal Tﬂgger Slgl‘lal .L
Ln—»-l
'Expnsure

(duration determined by the
Exposure Time parameter)

Fi gwBbheTrigger Overl apped with Timed Exposure
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TriggerEW agdhr e Mode

When Trhieggere W) adsibhre mode is selected (6sem 16), the | enc
acquisition will be directly contEx»ti éremdalbly. thfe ehke¢ ecamér
edge triggering, the exposure time begins when the exter
trigger signal falls. I f the camera is setenf orhef alxltienrgn ael

trigger signal falls and continufhbesfohtl owingeTewagegeenal | u
Wi dekRposure with the camera set for rising edge trigger.i

Trigger eWipadtshure is especiablyaugefhk I €Engboh bhtehd &xpos

External Trigger Signal Period

|~ ~|
External Trigger Signal —| !_I_
E—-
Exposure

(duration determined by the
External Trigger Signal Width)

Fi gwBBeTri gger Wi dth Exposure Mode

P a g40 o f110 D-19-4 3 9



VIBEWOrkKs VC-101MC -15wVi@cC

84 Setting the Exposure Ti me

This section describes how the exposuwrd htei mea Ewgpro sthieg eahckj u
Ti npearameter (6set ndé). | f you are operating the camera

exposure time by <Eapbiswmg ep diréanmeeatneerr.a 6 s

thelri ggeri sMosdedt(f 6tsot m 06 ) .

thelTri ggeri sMosd@at( 6tsa m 1 6Tr iagngde rt ihSeo wsi®d € tt w{aorset s 3 6) .

thelTri ggeri sMosdeat( 6tsa m Trdi)ggermh éFo sIGE€d et s LihgPsos 2206), a
t hEexposur ei Modeitmddsem 06) .

TheExposufMipnme amet er must not be set bel &Ewpadsmirrei Mumespec.i
parameter sets the exposdWreThemei nhmmmcarodemarRdsmuMm expos
t heC-1I V1 MC &A1& 1WC cameras are shown in the following tabl

Camera M Mi ni mum EXDOSUYG} Maxi mum Exposure
VC-101MC

1 60000, 000
VC-151 MC

AWhen Bxhpeosur ei Modleerti ggper, Wihdet hexposure time is con

signal and has no maximum | imit.

Tab8k Mini mum and Maxi mum Exposure Time Settir
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85 Rolling Shutter

TheC-VOMC anCdl 8WMC camer as ar e ae@qgnuagpep esde wsiotrh t hat has an el e
shutter. The camer a telxeg opiexselanldi me awist oua t emporal off se
When a trigger signal is applied to the camera, the came
exposing that line. The camera r esnegt st hhei nlei ntemwo AnNRlo ws ol aotne
bottom |Iine of pixels (Line N) is reached. The pixel val
the I'ine. The readout time for each line is identical to

Exposure Time

External
Trigger Signal : - -
: g 3 Readout Time 3
Line 1 : :
Line 2 :
— - ~tRow  :
Line 4 : | = :
Line 5 : J
" I  tRow :
- - -
s :
Line N-2
Line N-1 :
Line N : .
. Reset Runtime
Total Runtime
= Line Exposure (Exposure Time)
= Line Readout
FigwBi7eRol |l ing Shutter Operation
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The t Row values deépebMCngamer adbe ®amera Link Tap Geomet r )

Camera Link Tap Geo t Row
2 Tap 12.91
4Tap 12.91
8Tap 12.91
10 Tap 12.91

Tab82 Temporal Offset Val ué&GldEgameirgdgdsenat henk Tap Geom

The tRow values dépeBbMCngamer ade ®amera Link Tap Geomet r

Camer a TLaipn kGeomet ry t Row

2 Tap 15.0
4Tap 15.0
8Tap 15.0
10 Tap 15.0

Tab8® Temporal Offset Val u&G1l8Egamtkirgdggsenat benk Tap Geom

P a g43 o f110 D-19-4 3 9



VIBEWOrkKs VC-101MC -15wVi@cC

86 Overl agpipogwireh Sensor Readout

The frame acqubsesithencpmecassncludes two distinct parts.

pixels in the image sensor. Once exposuirree aidso ucto nopfl etthee, pti
values fkeodotatkes pl ace. I n regard to tICild 1MCa ®@el baldWCui s i t
cameras can be operated in the Ovevdralpgppeme d cagaqg wii gii toino Mo

8.6.1 Overl apped AcqgTUriisggeronMad & h= Of f

When Tirhieg g Mopdaer amet erOfifo ses &#neddign mode), the camera operat
acquisition so that the exposure for a new frame can be
frambe exposure of a newafmreame ilsegitnd whielaagitnlge oawt t he ¢

previously acquired frame.

Acquisition Start = Line Exposure
Command %
= Line Readout
Internal Exposure Start |
Trigger Signal
Frame Acquisition N Frame Acquisition N+1
T
Time
Fi gBBeOverl apped Exposure and Readout
Det ermi ning whether your camera is operating with overl a

command or chanRjaitnhgera as ewatyi ntghhat you operate the camera

exposures and readout sf awmee doeviernlea ptpheed fiokrr amoet .Pelri odo as t

exposure for frame acquisition N to the start of exposur
Norover |l apcrame PeExpdsure Time + Readout Ti me

Overl ap: Frame PRExpasure Ti mE&i meReadout
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8.6.2 Overl apped AcqTriigigteiro mMowliet = On

Overl apped

When Trhieggerp atoadmies es@ri( 6tsa m 16), each time a frame is ac:@
compl etes the entire exposure/readout prockecwe berf®rtehea c\y
101 MC &A1& 1WIC c aagmeer alse operated in the 6oerr yappedératagqut

camera under the following condition. In this case, the

1 Maximum Allowed Exposure Time

for Overlapped Operation +  Total Readout Time

Highest Possible Frame Rate

For exampl e, if you want to acquire image€latt MChe amaxamu
wi t h@Gamermk LTilap GeédmEdp ysetting, you must set the exposur

199,640

Maximum Allowed Exposure Time 1

for Overlapped Operation - (8742 x 1281 p;8) = 199,640 us

3.2 fps

When you want to acquire i mages Tati gtgheep aveodmemt BOf s gtmet oat

must set the camerabds |lexpodhraen ttihme max i anuvmaladd owed expos

operation. The maximum all owed exposuC%x01IMGecdmer adoiverdta
bel ow.
Camera Link Tap Hi ghest Possi bl € Max. Exposur e
2 Tap 1.f6ps 512,140
4Tap 3.2 fps 199,640
8Tap 6.5 fps 40, 986
10 Tap 8.1 fps 10, 597

Tab884e Max. All owed Exposure Time foGlOQOWvMCI| apped Ope

The maxi mum all owe d oevxepd aprpee dtdi M@l aWMC omamdr & hies Vshown b
Camera Link Tap Hi ghest Possi bl € Max. Exposur e
2 Tap 1.1 fps 749,490
4Tap 2.2 fps 294,945
8Tap 4.4 fps 67,672
10 Tap 5.5 fps 22,218

Tab88® Max. All owed Exposure Time f oCr15QvMa | apped Ope
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Nomverl apped

When youTseéeggehmatoadme Or(ré sstom 106) and settathal exp@prsaateert ifr
maxi mum all owedf exposerlappend operation ( detshcer ichaenderian t h
complthesentire exposure/readout process for the frame N
The exposure for a new frame doese nmportewiveud afpr arhe. sTemes ofrc
il lustTati gg etrhatoadmet eOn( Destt m @roi) g g & rh @Shoruarnceet elri nsgefts ttso 22 06)
and BExypeosur epdroalreet eTrr isgegte rt(aWs el h1 6) .

Acquisition Start = Line Exposune

Command
= Line Readout

External Exposure Start
Trigger Signal

Frame.ﬁcqmsmm M Frame Acquisition N+1

Time

Fi gwBOeNomver| abbxppasure and Readout
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87 Maxi mum Al |l owed Frame Rat e

In general, the maximum all owed acquisition frame rate o
The amount of time thatquiredkésame framsimmhe aamamera to
The amount of time needed to transmit a frame depends
The amount of time it takes to read an acquired frame
buf.f erhis time varies depending on the setting for the
|l ess time to read out of the sensor. You can set the f
The Camera Link Tap Geometfpopr Wh€ameha dcdamé&r Faps Geemet |
taps, it can typically transfer data out of the camera
Geometry that wuses |l ess taps.

The exposure time for acquired frawmes.chh mogquiuse ¥Vewp
per second.
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8.7.1 Increasing the Maxi mum Al |l owed Fr ame
You may find that you would |Iike to acquire fhameamataéas
current settings. I'n thisecaodset heol amdlrsadpeadst tammari mo
framate and then check to fseama&tfeithhees ermasxednum al | owed

The time that it takes to transmit a frame out of the

cancdease the frame transmission talmeofyreadnde trhause )i nbcyr eua

the fR&OdAt ur e

G Decreasing the size of the I mage ROl may increase th
decrease the height of the I mage ROI

If yousé@tvehe Camera Link Pixel Clock speed to a | ow va

Before setting the camerads Pixel Clock to a higher va

with the higher Pixel Clock speed.

I f you araemarsa nlgi mk CTap Geometry with a | ow number of

Geometry with a hThbhsnwmbkerustiathpsincrease the maxi mu

I f you are using nor mal exposure tiamdsamuas ol ywou oar e yosi
exposure time wild.| not normally restngcltohbheekpamereat
possible that yoluirmietxiprog utrtee tmamnei msm al |l owed frame r at
exposurtryiinnge,a shorter exposure time and see if the me
may need to compensate for a | ower exposuereatimg byneus
opening of your | ens aperture.).

A very |l ong expokiumiet ¢ i niese shneaaxeienevdny al | owe d

As an exampl e, assume that your camera is s

because each frame acquisition wil!/l take at

only be ablae maxiamtuguiorfe one frame per seconct

P a g48 o f110 D-19-4 3 9
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9 Camer a

Featur es

91 I madRegiadn | nterest

The I mage Region of Interest (ROI) feature allows you to
only the frame data from t haer rsapye cwihfiileed pproersteirovni nogf tthhee ssael
acquire a frame from the entire sensor array.

With the ROI feature, you can increase t hteingpmtr mmmt alb | ow
however, dedM eddirragnettlree dobe hoamaeffate.tThe ROI is refe
corner [origin (0, 0)] of Théeecemmandsarehgtad sboWwmabpel B

ROI

Sets the

Winda g®lof t he

ROI Sets the

Heimgbe. BOI

t he

ROI SOX - Sets the

horizont al

oimh gk .

f

ROI soy - Sets the

vertical

oflfmsee@O.If r o

Tab9k Commands r el

ated to |

OffsetY

Doo00000000«
OoopoooDoDOoOoOo0=
OopoooDoOo00O-

ooopooOoDoDO000 0=
ooooopoooooooonoe

wdoooo
noooooo
2OO0000000
BOooooo00o
woopoooopo
$O0oo0oo0oooo
WoopooooooDoo
woooooooooo
BOODOoOO000000
woopoooopoo

The camera will only readout and tlansmtt

the pixel data in this area

Fi gwWrleRegi on

of

Il nterest

mage

ROI

P ag49 o f110
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You can change the si WedtahHRDL{phabtrya nmseettetrisng Ytolue can al so ch
of the ROI oriQfsfetaxOckespibngmehers. You must set the siz
then the Offset values since the Width and Height par ame
On tB&0YMC &£1&1WC cameWiadsphrtahmet er must be set to a mul' t
Hei gohatr amet er must be set to a multiple of 2.

The minimum all owed setting values for the ROI Offset X,

Camera McMini mofmf s Mini mum W Mini mofmf se Mi ni mum H

VC-1 OMC
VC-151 MC
Tab9®2 Mi ni mumOfRfOd et X, WiOdtfls edandr, Hei ght Settings

16 64 2 2

When you change the | mage RQc qsue tstiitnagosmresftria
(6ashé) camera may acquire abnor mal i mages.

CAUTION [execut iAmg utitse t icomm@Bitnalp ( 6aspo) .
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On tIC4d 0L MC camera, the maximum all owed frame rates depen
bel ow.
ROI SiE¥)(F 2 Tap 4Tap 8Tap 10 Tap
11648 12%ps 256ps 508ps 63bps
11648000 6.f9p s 13f@s 27 fps 34fPs
11648000 3.f5ps 7 .fops 14fbs 17f@s
11648000 2.f3ps 4  f7p s 9.fdp s 11f®s
11648000 1.f7ps 3.f5ps 7.flps 8 .f9p s
116483742 1. 6 f p§g 3.2 fps 6. 5 fps 8 .flps
Tab9x® Maxi mum Fr ameVCRaOMEY¥e btyi c@8haR@®&sCamera Link Pixel Cl
On tIC454MC camera, the fmaxiemumtelsl adveedndi ng on Vertical
bel ow.
ROI SiE¥&) ( 2 Tap 4Tap 8Tap 10 Tap
1414322 9% ps 196ps 390ps 488Bps
1419H22000 5.f6p s 11f2s 22 f4s 28f®s
1419H24000 2.f9p s 5.18p s 11 f%s 14 f4s
1419H26000 1.f9ps 3.f9p s 7 .flps 9.f7ps
14149H28000 1.fdp s 2.f9p s 5.f8ps 7 .f3ps
1419210640 1.flps 2.2 fpsg 4. 4 fps 5.f5ps

Tab®94e Maxi mum Fr ameVCRAMEY¥Ye btyi c@haR@®&sCamer aPilxientk Cl ) c k

Your Camera Link frame grabber may place ad
size must be set. Refer to your frame grabb

CAUTION
Pag®l ofll0 D-19-4 3 9
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92 Pi xel For mat
The camera processes image data in the unit of 12 bit. Y
of image data transmitted from the camera by seitnfjot h& D
or 10 bit pixel 2f bemat, stlg@mi 4i cant bits will be dropped
MSB LSB
Original Data | D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R R BN SN NN AN SN AN AN SN A
12 bit Output |D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
IR N BUNE SN RN AN R RN R A
10 bit Output | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO . .
IR A BN RN RN A AR
8 bitOutput | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO . . . .
Fi gwRePi xel For mat
The command related to Pixel Format is as foll ows.

Command

Description

8 Sets the pi8eblitformat to
Pi xel Fl sd b 10 Sets the pixel format to 10
12 Sets the pixel format to 12
Tab9® Commande!l at ed t Pi xel For mat
Pag% ofll0 D-19-4 3 9
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93 Camera Link Tap Geometry

TheC¥01MC €16 1WC meras support 2 Tap, 4 Tap, 8 Tap and 10

The number of taps represents the number of pixel data t
Pixel Clock. The maximum all owed fhem€amaeta wihk Daep cBGan
settings. The image data is transmitted in the interleav
A|B|A|B | =
Piel Clock Speed 2 Tap - Camera Link Base
AlB|]C|DJ]A]|B]C]|D == ) )
Pixel Ciock Speed 4 Tap - Camera Link Medium
A|B|C|DJ|J]E|F|G|H]|A]|B ——ge— .
Pixel Glock Speed 8 Tap - Camera Link Full
A|lB|JC|DJE|F|G]|H]|!I J | A | B | mm
Pivel Clock speed | 10 1ap- 10 Tap

Fi gwBeCamera Link Tap Geometry

The command rel ated Geoonmzamer d sLiamsk fToapl ows .

Command Val ue Description

2. NUAX2 |[SetsCameraTap n®e otm2t Tayp
4: NUAX¥4 |SetsCameraTap nke otmet Tayp
8: MUAX¥8 |SetsCameraTapnkeotmdt Tap
10 XL:0Y | SetsCamer aTap n®e otmkQ@ r Yap

CameraTapn®®eo|stg

Tab9& Command related to Camera Link Tap Geome
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94 Camera Link Pixel Clock Speed

TheCY¥01MC €1 1WC cameras provide Bekekct@bbekCameedsLlLi Mke

speed determines that the rate at which pixel data wil!/|
your computer via the Camera Link interface. Setttihreg t he
rate at which image data is transferred from the camera
Clock speed, make sure you determine the maxi mum Pixel C

you should not aamempdstPi selt €lheck speed that exceeds t
your frame grabber.

The command related to Camera Link Pixel Clock speed is

Command Val u Description

0: 85|SetsCamera Linkshpiexal5t Ol
1:5 6 SetsCamera LinksPiexab tOl

Camera Link Pixlsccs

Tab9® Command rel ated to Camera Link Pixel Cl oc
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95 AWBROICo(l or Qamer a

The Aut o WhifteeatBuarleanpcreovi ded by the col onAWBMRegi asesf t he

Interest (ROI) to adjust the white balance. The commands
Command ‘ Valu‘ Descripti

AWBOTf f Xet SW X - X coordinat eROIf start point

AWBOTf f ¥et swy - Y coordinateRO@If start point

AWB Wi dt h SWw - Wi dt RODbf

AWB Hei ght |swh - Hei gmRtOlof

Tabd9& Commanrde! at AMB ROQd

Only the pixel data from tAWB &ROe¢a bygf yowerlsapthatgweamdt b é
effective if you use the I mage ROl and the AWB ROl at th

shown in the figure bel ow.

AWB Offset X ~ AWB Width

AWB Offset Y

Image ROI

AWB ROI

AWB Height
i
oo
oo
oo

0000000000 OooOoo

‘
Doo0o0oooOooOooOoooooo
JOo00000oo0oo0oo0ogoo
ogoopooooooogoo

Effective Data ROI

Fi gwdeEf fecti R&I Dat a
P ag® o fl10 D-19-4 3 9
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96 Whi t e Baloanocre Jamer a

The color camera includes the white balance capability t
the i mage sensor. With the whiCled 1bMad afivicd INKGC sccehmeeReadsy,s etdh e
Green and Blue intensities can be adjusted individually.
command. The intensity value can range from 1.0 to 4. 0.

the inteenscalyorofwitlhl be unaffected by the whgi/bé bammaceé

to greater than 1.0, the intensity of the color wildl be

For example, if you execute thhensdngy wil.l5®ecdmmared,s etdh e

The commands related to White Balance are as foll ows.
Command { Value{ Description

srg r |1.30~ 4.0 Sets the intensity of the

RGB Gai n srg g9 1.30~ 4. 0 Sets the intensity of the

srg b 1.30~ 4. 0 Sets the intensity of the

Tab9® Commameél ated to White Bal ance

9.6.1 Aut o WBalta&ance

The Auto White Balance feature is implemented on the col
i mage acquired from the color camera according to the Gr
Bal ance feature, you ndedgotuodoemottheseAWP hREOINWBaRO®I from t

ROI wi || be used to control the white balance. As soon a
Red and Bl ue wil!/ be automaticall y adngusttoe dGrteoenadj ust t h
The command rel ated to Auto White Balance is as foll ows.

Co mma n d Description

Auto White Harg - Whi t e Biad aamdjeusted once an

Tab9k0 Commameél at AwWt d oWBail taen c e
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97 Gaian®| ack Level

Incr eatshengGain val uGaibtngmmandg(6b8dg nd) increases all pi xe

results in a higher grey value output from the .camera fo

Adj ustthiengl ack Level Bvacuke deywmaaidn  6tstbé nd) results in a

values output from the camer a.

The commands related to Gain and Bl ack Level are as foll
Comman d { Value{ Description

Gai n sdg 1.30~-323 Sets a digital gain value

Bl ack Lev|sbl 0~255 Sets a black | evel val ue.

Tab9kl Commandsl ated to Gain and Bl ack Level

98 Hot Pi xel Correction
When you acquire i mages wiptelr altoen ¢ heex pcoasmerrea tuinndeesr arhe cor
temperatur e, hot pixels may be appeared on the images du

i mage sen<£dr.l MChe#dVb 1WIC cameras provide the HoeamoviexenhotCor
pi xel s.

The command rel ated tis &stf I keWws Correcti on

Description

0: Oof f Di sabllet t Riex el feCotrurreec.t i o

Hot Pi xel sdsnup . :
10On Enabl ekbott hRi xel féat nue @t i o1

Tab9k2 Commamaeé!| ated to Hot Pi xel Correction
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99 Dynamic iDvdth ¢edt Correcti on

When you acquire images with the Ded.eld i ¥ef &d txied e)CRirxelct

enabkedae pixels may appear brighter or darker than the o
settings or high oper@Git0hMdCt&inp eWa@toamser adhprdvide the D
Def ect i veer rPd xteilonC feature to remove these defect pixels.
considerably brighter or darker than adjacent pPdXxels wil
pixels. You can adjust ¢hetoabgeropl deé¢ddcwi ph xehe velédi an
Defective Pixel oOdmmend T(hdehsho/Idcpo nd) .

The commands related to Dynamic Defective Pixel Correcti

Comman d Val uc¢ Description
OFALSID sabl &y name cf eDaPtCur e .
1TRUE|Enabl ey nnahnei cf eDaPtCur e .

Dynamic Defective|sddc

0 ~ 2(Sets the + Threshold C

+Def ecPtiixveel Of f set/shpo L
(at 131Medifainl t er .

) ] 2048 Set s-Tthhreeshol d Of fset
-Defective Pixel Cscpoo 048

(at 131Medifainl t er .

Tab9®k3 Commanrdeal ated to Dynamic Defective Pixel C

The range of defect pixel O@a%bbeadiSanph x edestdoe randOfi @dyeb yand
Threshold val ues.

Pixel Value ¢
74
Defect 7 /
- Pixel ,/ //
/ /Ideal Average
// Pixel Responsivity

+ Offset Threshold -

’ lluminance
- Offset Threshold -+

Fi gwheDynami c Defective Pixel Correction
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9.10 Def e oI x el Correction

The CMOS sensor may have defect poxethese WGHGDMCEa&BOVVpProp
151 MC cameras provide a feature to correct the defect pi
pi xel information of the CMOS used for each camera is sa
ya want to add defect pixel i nformation, it is required
camera. For more Aphbemmaki &n, refer to

9101 Correction Met hod

Acorrection value for a defect pixel is calcul ated based
L3 jLz2| L1 R1 | R2 | R3
Current Pixel
Fi gwwbeLocation of Defect Pixel to be correct

If the Current Pixelwni si na tdheef efcitg upriex ealb oavse ,s tohe correcti o

shown in the following table depending on whether surrou
Adj aclbeaftect ( ) xel Correcti onCuVWarleunet oHi Xx
No n e (LT + R1) [ 2
L1 R1
R1 L1
L1, R1 (L2 + R2) [ 2
L1, R1, R 2 L2
L2, L1, R1 R 2
L2, L1, R1, R2 (L3 + R3) [ 2
L2, L1, R1, R2, H L3
L 3, L2, L1, R1, A R3

Tab9k¥4 Cal cul abebacb€Prxetti on Val ue
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911 FI| at @Garerladct i on

The Flat Field Correction feature i mprowersi ftiremii tma giemagqé
external conditions. The Flat Field Correction feature ¢
IC=IR/IF

IC: Level value of corrected image

IR: Level value of original image

IF:  Level value of Flat Field data

The commands related to FI at Field Correction are as f ol

Comma n d Val ue Description

OOf f |Di sablEsatt hFe e | df e€Catrureee.t i o
1 On Enabl ersl atheFi el d e@Gdrurresct i ¢

Set Fl at Fiel ¢sfoc

Sel ects a |l ocation to save

FI at Fi S&led ebatisf ds 0 &5
0 ~:Ulster defined | ocatia
GenerFane Fiel|gfd - Generates the Flat Field

Saves the generated Flat |
nomol atil e memory.
The generated dat &ehbhgr at

FIl at Fi elsdshatad in the
SavkH at Field sfd -

that the data is | ost i
power is turned off. To
camera is powered on o-r
vol atil e memory.

) Lloads t he cFolrarte cktiieodnd da-t a
Loarl at Field |Ifd -

vol atile memory into the

Tab9k5 Commands rel ated to FI at Field Correct
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9111 Sequence of Flat Field Correction

Uhder actual use corFdietlido nCso,r rgeecrteroant ed aklaatand save the FI

cameraé&olmdan |l e memory according to the following procedtdl

How to generate Flat Field Correction data usi:-Hr

1. Sel ecEF®@hab and then choo®é¢ damad at il we a¥diladndtham diecwm gl it fite
in Em@ Dat a /c aSeelgeocrtyar

2. Cliclkenleebautet onFF@ Déatea /c aSeelgeocrtyo r
After clGerkdrmgttedttoer, you must acquire one i magldto genc¢
correction dat a.

3. Cliclsawvieet obutltacmFliaash hdembegory to save the generated

data intwoltéati n@enmemory. The scaled down Flat Field co
applied as shown in the Figure 9.9 when it is used for
G To ignore the g@é¢unecaree@cfFli @an BHiata and use the previo

t heoad fromuEL ashbef orSeavcel itcob it gacsthh e
4. I n Yihetwab, s eHleactt Riheelhde c&orbroox to apply the Flat Field

& Vieworks - VC-101MC-C8HO o] @ |z
Eile Start-Up Tool Acquisition About
| vEw | moDEEXP | ANALOG | FFC  |FaN | Digital ko | AwB |

FFC Data / Selector Flagh Memory

[ Generate l Load from Flash
Save to Flash
Selector: | Selector0 -

FFC Data Download / Upload

[ Download to camera I [ Upload to PC

Sequencer

[ on| Off

[ configuration On | Off

Index Count

0 ] |1 =

Fi gwi7eFl at Field Correction in Configurator
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How to generate Flat Fi ekedi @br Cemmand data usi-r

1. Choose an active Flat Fieslds @B/ tommanhdn by using the
2. Execute the 06gfddé command.
After executing the 6gfdd command, you must acquire on
correction dat a.
3. Execute the 06sfdé command to save the gewnmédrmrat ¢é@ MFleator K
Thecaled down Flat Field correctpphieédtaswshlowbei axpane
f

when it i s used or correction.

G To ignore the generated Flat Field correction data al
execute thendblbfedféorceomnsa ng the 6sfdbé command.

4., Execute the 6sfc 16 command to apply the Flat Field co

t is recommended that you enable the Def
generating the Flat Field correction dat:
Bef ore executing the 6gfdé command, you n
G Of fset X,0 VY:

CAUTION G Width, HmEixghtum values
Af t er exeAadquingi tainommatnar t( 6ast ), you nee
in threufrmede or apply a trigger signal t
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r Flat Field Calibration- - - - - - == = == = == = == = == = = = = = = = = = = = = "
| |
[ [
| |
I Scale Down = Memory I
| |
| |
| |
rFatFleldng- - - - - - - - - - -"--- -« -+ -+ - - - - -
| |
| |
| |
I Memory = Bilinear Interpolated Magnification I
| <IF=> |
| |
| 1 |
| |
I Jd oo .
| <IR> IF <IC>
[ [
| |

Fi gwBeGenerati on and FApegtl iDdagdidon of

copied ' . _ 7 Magnified Image
copied copied copied g Boundary

e l l
O— :
copied 5
'block of pixels 5\
v .
" biock of pixels |
O——t——e ® scaled down data
copied
K
Magnified Image
Boundary
Fi gw®eBilinear I nterpolated Magnification
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9.11.2 FI at Field Data Selector

As mentionedemnteardt ®@tdtclFré eédtait @ani s st or edcs ivmoltaltd | ceamermor y

data is |l ost i f ther edchmefrfa. iT50 ruessee tt lmmer rgmeaneir arnt edla tFd aa f tFa r
is powered on or reset, you Wwoddahattid es anvCah @M . ia MHELINV c a mer
cameras gxoeiesher eserved | ocatviodnast midreytnee ad 4 méalned ¢l comaods anwyi

t he FI aor rFe cetlidbonu dcaatna Fulsaet tFhieel d Damma(@®ddselck/®H/t o sel ect a
|l ocation as desired.

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

Figwn® Fl at Field Data Selector

Saving Flat Field Dat a

There i$o@ameomrceorrespondence between active Flat Field dat
Field data storageolladdtlieomse mor yt hé nnomdeel dodaéaei nhe g
reserved |l ocation in the camerads flash memory, you must
Fl at Field data by usingommanB|l at Field Data Selector

1. Use the l¢dIsFdscdmmdnd to specidegnar atoe afFli ain, Faelddtdana.
2. Execute the O0sf dod Scaovrema roth Fd tasehl i ok t hlee Conf i gurator to

Field data to the selected | ocation.

LoadiFhgt Dated d

| f youFlsatveRi el d correcti oomndadtad iil et onetmoe ycamewmwaadsan | oad
correction data fiwomatheé ec ammenna s imam the camerads actiyv
1. Use the |4dIsHFdscddmmdnd to specify the desihedFFhatFFéektd

correction data wil/l be applied when the Flat Field Co
2. To ignore newly generated Flat Field correction data a

execute the 61 fddé command.
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9.12 Di gilt/&O Contr ol

The control 1/ O receptacle of the camera can be operated
The commands related to Digital I/ O Control are as follo
Command Val ue Description
0: FALSE Di sabl es oamvtehes iombpultihme g
Line I nver|sl ni
1: TRUE Enables inversion on the
0 Of f Di sables the |ine output.
4 Frameti v{Outputs pulse signals indi

|Outputs pulse signalexpaadu
6 Ex p o sAucrtei )
ti me.

10UseOut pugOut puts pulse signals set

Line Sourc|/sl nc
18Ti meArcGk i yOut putsdsefisa@aered Ti mer signa

Out puts strobe signals (gc¢c
time for thepibxoeltsonbddinnres
30Strobe ]
when the exposure time fo

as pulse signal s.

0 FALSE Sets the bit state of the
Us eOut pratl uf suov
1: TRUE Sets the bit state of the
Tab9k6 Commanrdesl ated to Digital I/ O Control
When you set the Line Source to User OutputO, you can us
User Output Value User Output Value
set to True set to False
User Output Value

Figwnéda User Output
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The camera can provide an Exposure Act i veexopuotspuurte stiigmealf.o
each frame acquisition begins and goes | ow whermhtilse expo
signal can be used ad sa fulsedhilt whgegqeryoandaries operating a
camera or the object being imaged is movable. Typically
You can monitor the Exposure Active si grhals tkom okwn owh ewmh @m

moving the camer a.

Exposure
Frame N+1

Exposure
Frame N

Exposure
] o n @
Ll ] | |
a o n n

Exposure Active
Signal

Figwne Exposure Active Signal
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9.121 Strobe

When the Line Source is set to Strobe (6slnc 306), the ¢
Typically, tlhegodas ohbieghsivwghnean t he exposure time begins ani
ends. This signal can be used as a flash trigger and is
the camera or the object beindoi magewants mbeabbmer dypobca
exposure. You can monitor the Strobe signal to know when
avoid moving the camer a.

TheCX¥O01MC &£1db1WMIC cameras provide the StrobeThiegBalr obe sh
signal goes high when the exposure time for the bottom I
time for the top |ine of pixels ends. The Strobe signal

readout tusnef alndwhen you are operating the camera wunder

External Exposure Time

Trigger Signal

i
I
I
I
4

Strobe

g R mm me e o T owe oW g

Strobe

Fi gwrn& St robe Signal
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9.122 Debounce
The Debounce fE@hBAMCae dG-IV5 1 M€ Mesab lsbw supply only valid si

camera by discriminating betwé&ha DabodnaadTimeasedtingus

mini mum time that an input signal must remain High or Lo
Wheywou use the Debounce feature, be aware that there is
signal arrives and the point where the signal becomes ef

Debounce Time settingheabDebouMWbenTiyme, sdigh and Low sign

value are considered invalid and ignored as shown in the

Arrived Input Signals
== == = =
Debounce M
Debounce Time
Applied Valid Signals
Delay Delay

Fi gwrld Debounce

The command rel ated tdoDeélbaovsnce Ti me i s as

Command Description

Debounce |[sdbt 0. 0121, 000, 0/|Sets a Debounce Time in

Tab9k7 Commande!l ated to Debounce Ti me

P ag®8 o fl10 D-19-4 3 9



VIEWOrkKks

VC-101 MC -15¥V@C

913 Ti mer Contr ol
When the Line ®Tomec@Acsiget(6®lnc 186), the camer a
Ti mer. oAottiME HAS1WIC camer as, the Frame Active,
trigger signal is available as Timer source signal
The command® Méematreart as foll ows.
Command Val ue } Description
Sets the duration of th
Ti mBur ati on stdu |1~ 60, 000,/the Timer Trigger Actiyv
Falling/ Rising Edge.
] Sets the deleayyptpil me dt d e
Ti meel ay st dl 0O ~ 60,00 )
the Ti mer.
Ti mer Reset - - Resets the Timer and st
0 Of f Di sabl Bismgrhiegger .
] Sets the Timer to use a
4Frametiv )
the source signal
|Sets the Timer to use 't
) ) 6 : E X phocstui )
Ti mBmri gSgoeurr c g st t s as the source signal
Sets the Timer to use t
22Line0 .
as the source signal
Sets the Timer to use 't
30Strobe )
source signal
Specifies that a fallin
0: Fallin . ] ]
trigger signal will act
o Specifies that a rising
1: Rising ) )
) ) ) signal will act as the
Ti memi cAgceri vgstta — :
Specifies that the Ti me
2 Level
as long as the selected
Specifies that the Ti me
3: Level
as long as the selected
Tab9k8 Commandesl ated to Timer Control
Pag9 o fll0 D-19-4 3 9
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For example, when the Timer Trigger Source
Level High, the Timer will act as
1. When the

is set to Exp
foll ows:

sourkbyey shegniil merrs ecto mygaerde Saopupricieed, the Ti mer v
operations.

2 The delay set by the Timer Delay command

begins to exp
3. When the delay expires, the Timer

signal goes high as

Figwlé& Ti mer Signal

P a g®# o f110 D-19-4 3 9


















































































































