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5 HE +4

Package Components

VL Camera with M72 x 0.75 mount
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6 M= 4

6.1 Overview

VL series = oAM= U 0% 210 £ E X S5= CMOS AME XEFt Line Scan 7HHEZtZ CCD
MAME FO 9= Dynamic Range & 7oistil, M4l H|™ A|AROIAN 276 =2 ME/H 25 452
NSgtL|ch £ CHESE Line Scan OfEZ|AH 0| MOA 275t= CHE0t 22 KE8% 7|6k ZEgstn

ol&L|C},

AN H

T8 £%F

* CMOS Line Scan

* Max. 16 k Pixel Resolution

* 8k Double Integration Mode (VL-8K7C-M80F-2)
*  100% Fill Factor

e Exposure Control

¢ 100x Anti-blooming

e Camera Link Interface (Full Configuration)

e  Programmable User Setting Commands

e  Pre-emphasis Function (Up to 10 meters at 85 Mz Pixel Clock)
* Field Update Firmware by Configuration Tool

* DSNU/PRNU Correction

e Adjustable Gain and Offset

¢ Test Pattern

e
=)

Mo

L=}
* Flat Panel Display Inspection

e Printed Circuit Board Inspection
e Parcel Sorting

*  Document Scanning

*  High Throughput Screening

e Printing/Packaging System
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6.2

VL series 7t0f2te| RS A2 Cigat ZE5LICH

Specification

Specification

VL-8K7C-M80F-1 VL-8K7C-M80F-2

VL-16K3.5C-M50F-1

Active Image (H x V)

8192 x 1 8192 x 2

16384 x 1

Dragster DR-2x8k-7

Dragster DR-16k-3.5

Sensor (AMS) Monochrome Linear CMOS Monochrome Linear
CMOS
Pixel Size 7.0 um x 7.0 um 3.5 um x 3.5 um
2 Tap 20.37 ki 10.00 kHz
Max. Line 4 Tap 40.03 khz 20.00 khz
Rate 8 Tap 80.00 kh: 40.00 khz
10 Tap - 50.00 khz

Camera Link Pixel Clock

50/60/70/85 M

Video Output 2, 4, 8 Tap Output 2,4, 8, 10 Tap Output
Pixel Data Format 8 bit(2/4/8/10 Tap), 10 bit(2 / 4 Tap) EE= 12 bit(2 / 4 Tap)
Dynamic Range 65 dB 66 dB 64 dB

Max. SNR 43 dB 45 dB 43 dB

Dark Noise 11 e- 13 e- 11 e-

Image Direction N/A ces *= N/A

Programmable
Dual Line Mode N/A Supported N/A

Trigger Mode

Free-Run, External Sync, External Sync Converter

Trigger Source

External === CC1

Exposure Time

2.00 ~ 10000.00 ps (0.01 ps step)

2 Tap 49.09 ~ 10000.00 ps 100.00 ~ 10000.00 pus
Line Period | 4 Tap 24.98 ~ 10000.00 ps 50.00 ~ 10000.00 ps
8 Tap 12.92 ~ 10000.00 ps 25.00 ~ 10000.00 ps
Black Level 0 ~ 2048 LSB at 12 bits
Gain Control Digital Gain: x1.00 ~ x32.00

Camera Interface

Camera Link (Base/Medium/Full)

Max. Cable Length

10 m (@ 85 M, Standard CL Cable)

External Trigger

External, 3.3V-50V

Table 6.1 VL Series AF(AZ)
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VIBWOrkKs VL Camera Link series

Specification VL-8K7C-M80F-1 VL-8K7C-M80F-2 VL-16K3.5C-M50F-1
Software Trigger Camera Link CC1, Programmable Exposure
Lens Mount M72 x 0.75 mm (Sensor to Camera Front: 12 mm)
External 8 ~28 VDC
Power
Dissipation Typ. 7.5 W Typ. 8.0 W
Environmental Ambient Operating: 0°C ~ 40°C (Housing: 10°C ~ 50°C), Storage: -40°C ~ 70°C
Mechanical 80 mm x 80 mm x 43 mm, 420 g

Table 6.2 VL Series A}
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6.3 Camera Block Diagram

VL series = 3702| PCB 2 T &|0f %A1, Block Diagram 2 Ct31t Z&L(Ct.

| DDR2 \ T
External Trigger

AP N R -
16CHx12bit : FPGA . —_—
Parallel Image Data= N . .
8k/16k CMOS —| Image Processing [ Status Signal
Line Scan SPIC : and -
Pl Control = Control Logi ! p S
nsor ontrol Logic , -
Senso L g - Image Data Camera Link
Sensor Timing N Camera Link | | Connector 1 |
enss?én;"ng : Timing Generator i Full
: : . p |
S ] g . Camera Control Conflguratlon Camera Link
4 ) | Connector 2 |
Micro Controller
E ; DC/DC
E > g Converter
R LR R ’ In. 8~28VDC
Out: 3.3 VDC 8A
2.5 VDC 4A
[ Flash J [ SRAM ] 1.0 VDC 8A

Figure 6-1 Camera Block Diagram
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6.4 2HE™Y ZE &4 S Quantum Efficiency

CtE& JdefZ&= Viseries 7tO2tof CHot AHER™ ZE £4 9 Quantum Efficiency & =0 & L|C}.

1.2

1
0.8
0.6
04

Relative Response

0.2

0
300 400 500 600 700 800 900 1000 1100

Wavelength [nm]

Figure 6-2 Spectral Response (Monochrome)
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0.6 *®

Quantum Efficiency (e /Photon)
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0.3 <
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0.2
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Figure 6-3 Quantum Efficiency
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6.5 Mechanical Specification

L2 =82 2208 EHele 7to2t X|+=F LIEEL(C.

ojo

(Optical Distance: 11.98mm)
(Mechanical Flange Back)

43 Image Plane
M72 X P0.75, DP5 80.00.05 12.34 -
D
@@ @‘4” =’Lﬁ D @ (o) CameraLink1 @
hd j - @) =i s
7o} } @ @ Cameralink2
= | j () G
H 7 N ol o o | &
Q NS 4= ) < < 1
S O ~ n I
|
|
|
T
& N © ©
S 64.0 7.0
b\?‘ 8-M4 TAP DP 7
72.0 8-M4 TAP DP 8 (Camera Mounting Screw Holes)

(Camera Mounting Screw Holes)

Reference Plane ~%

Figure 6-4 VL Series Mechanical Dimension
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6.5.1 Camera Mounting % Heat Dissipation
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Figure 6-5 VL Camera Link Al2|= HES AHKXE wj DAL 21X

Y 7hel B SO ot oF B oldE 1FoHoF St O BFEA| BF JHo HO|| LSO LEALE 2 7Y
2E HZSHAIR. O] ME2| BF, AH8Y DELALS SRE= M4 0[H, O] FLEAZL X4 4 mm O &

FtHEto] 85| =& M| ZSHAOF BfLIC.

Page 18 of 67 RA14-13C-011



VIEBWOrkKks

VL Camera Link series
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8 Camera Interface

8.1 General Description

FtH2tel =HEO = 4 TF2 HZE Mt JEHEA| LED 7} AW 449 7|52 Ch5it 5L

e @ 26 % MDR 4H 1(Camera Link Base): HIC|Q OOl ®& A Jtoet HEE
e (@ 26T MDR 7Y E 2(Camera Link Medium/Full): H|C|2 GOl F&

+ (@ Status LED: HE HEf 8 2& ZE #A

e @6W MY LY Cixp Zioet H@ 2

e (G 4T HEE YEH X Qe Eg|A M= ¢ U Strobe =

o Oo ®
Ah] L e ®
© ) &) nm_ﬁf@

@ @

©® oeeeerereeeens s @j EE[E'@ ........................... ®
o CAMERA LINKZ

O ©

. __j
Figure 8-1 VL Series Back Panel

8.2 Camera Link MDR 7{4!E{

@@i;::::::::::::i/}@

Figure 8-2 26T Camera Link MDR 7{4E{
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Ftozt =2

Description
1 Ground Ground Cable Shield
PAIR O
14 Ground Ground Cable Shield
PAIR 1 2 -X0 LVDS - Out Camera Link Transmitter
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
PAIR 7 8 - SerTFG LVDS - Out Serial Data Transmitter
21 + SerTFG LVDS - Out Serial Data Transmitter
9 -CC1 LVDS - In Software External Trigger
PAIR 8
22 +CC1 LVDS - In Software External Trigger
10 -CC2 LVDS - In N/A
PAIR 9
23 +CC2 LVDS - In N/A
11 -CC3 LVDS - In Image Direction
PAIR 10
24 +CC3 LVDS - In Image Direction
12 -CC4 LVDS - In N/A
PAIR 11
25 +CC4 LVDS - In N/A
13 Ground Ground Cable Shield
PAIR 12
26 Ground Ground Cable Shield

Table 8.1 Camera Link H4E 1 & 3
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VL Camera Link series

PAIR List Description
1 Ground Ground Cable Shield
PAIR O
14 Ground Ground Cable Shield
PAIR 1 2 -YO0 LVDS - Out Camera Link Transmitter
15 +YO0 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 +73 LVDS - Out Camera Link Channel Tx
13 Ground Ground Cable Shield
PAIR 12
26 Ground Ground Cable Shield
Table 8.2 Camera Link H4E 2 & 3o
dutdo= Z|Cf 10 0|2l 7tof2t &3 #HO|=22 VL 7t 2tet e A8 = JUASFLICH
SHX[ZH 2H0| 2 0|22 AME8Y Z2 58 7tst AolE Z0l& &0l =
AELLCE.
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Pin Number Signal Type Description
1,2,3 +12VDC Input DC Power Input
4,5,6 DC Ground Input DC Ground

Table 8.3 @ 3™ CiXto| & 3

+ Hirose 6 T H4YEHO| HZE /= 0 0|Y(mating) 7149 E{-= Hirose 6 E =2{(part #
HR10A-7P-6S) = 5F2| AU EHYLILCE.
o QI MY 3F A= 12VDC +10% MY =Hof
O{HE S AL S FHTYLICHX MEAL ®FEAE
SCHH

KX E AHESICHH, UL 62368-1 O|A| 1 -8SH=E PS2 &2 O[5t &X| AHE #HE.

M A% A oMY

o FtoiEtel HE B 22 Ho| FrH2te ¥ HRHO| HM A= AS =Rl
HEs siFdAR. 7iH2t &4 /ol E & ASLC.
o ZroEte] HE MY 2 gl =abel TS SSoHH 2o LR 2|27t

A A
o = AU

ot

o

CAUTION
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VL Camera Link series

olz=x=

8.4 HEE =4 oix}

HEE Y=Z CHXKControl Receptacle)= Hirose 4 T 74 E{(part # HR10A-7R-4S)0|§, Q[F Eg2|H A=
Y 2EZE 5 ZEZ LY UAFLCH ® HiX] X FE2 o3 ZEU o

Figure 8-4 ZEE YEH CX} T HIX| =

Pin Number

Description

3.3V~50VTTLinput

1 Trigger Input + Input
Input resistance: 1 kQ
2 Trigger Input - Input DC Ground
3 DC Ground - DC Ground
3.3 V TTL Output

4 Strobe Out Output

Output resistance: 47 Q

Table 8.4 TEE UYEH Cixjo| = 34

Hirose 4 & 7{4lE{0f

]
03!
mn
rir
=
o
om

7P-4P) E= T2 HHUHE MEE 5 USUCL
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VL Camera Link series

8.5 Trigger Input Circuit

ofgf 172 4T AHHEo| E2|H M ¥ RS UEHYD YELICH AHE £
HABES Sof U S22 HLEUC FolatolM 24 JHse AA E81H B2 s
#e guct. 9 £

MBI} 1ps ZROH RS A FHHRIIN E2|H ASE 2ASH
A

ofziel 22E et 20| d=E Ia¢ = JUASUCL
USER - Camera
3.3 ~5V :
......... ov 1xQ
3300
TRIGGER_IN + 3 ® N *\\K >> TRIGGER+
@ > TRIGGER-
T prver 1O PHOTO COUPLER
o—~—®—-0
N

HR10A-7R-4SB

Figure 8-5 Trigger Input Schematic

8.6 Strobe Output Circuit

Strobe =3 Az

= = 33V &9
Exposure A3 ot &7

A2 O| Line Driver IC & SdlilA E3HEH, M=ol EA E2 FiO L9

3 (shutter) |2tsto] ==& Lot

USER Camera
D——@——D
o——&—o

Strobe_Out - << @ D 47 Q |

Strobe_Out + <<- @ K Strobe Out

w0V TTL Driver

HR1OAE-7R-4SB

Figure 8-6 Strobe Output Schematic
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VIBWOrkKs VL Camera Link series

9 Camera Features

9.1 Region of Interest

ROI(Region of Interest) 7|52 &l AtEAt= MM 20l & ZR=F dt= HO|HE Z&st 54 IS
XN = JASLICL 7HHZHE 28St= ¢ K- Yol T FEDt MAMO|A readout ot Ch=
7t 2t A frame grabber 2 M &EHLICE

ROI= 4N ol &1F B2 7|2 & 34, ROIQ fIXt 37|& Offset X 3! Width &°d0] 2t

X
HOlElLICt O& =0, OffsetX & 16 22 AM™SIT Width S 160 22 MHSIH Ch2 Ot 20| ROIE
L

LI O B2, Foats 17 £Ef 176 7K|2] TUS readout 81 FSLICH

|
I 14115 |16 |17 |18 11920 21]|22|23]|24]25]26]27 l175176‘177178‘179 (
|

. Offset X in Pixels . Width in Pixels .

= Pixels within the ROI

Figure 9-1 Region of Interest

911 ROI AH

JI28o 2 ROl 72t Mol TA| =S AESES H™EO UAELICE ZHH2te| Offset X('sio’

FE) A Width('siw' FE)E HE510] ROI2| A 7|2 fX R

7toztel ROIE HEY Mol CHS Al S Y50l FO0{0F &

« Offset X 2t Width &7 2te| 20| Ztni2t MM ZZ ZtStH ot ELCh o|E S0, VL-8K7C-M80F-2
Do AL, Offset X 2k Width H7 Zto| &0| 8192 & =

+ OffsetX &= 05E 16 2| =2 HH{of s+, Width & %A 160 £

-

f

[e]]
PN

835t= frame grabber Of [H2tA ROI S| {X| S 37|10 CHSE F7HE QL K| ALgto|
o
=

T UELICE AL83t= frame grabber 2| ALE HEME HZSHUAIRL.
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VIBWOrkKs VL Camera Link series

9.2 Image Mode (VL-8K7C-M80F-2 Only)

VL-8K7C-M80F-2 22 Of2f 7tX| &Ho 2 72t MAME 2tQl F&2 25 = JESLICH o|2{st
S Image Mode 2t 511, VL-8K7C-M80F-2 0| Al X|S3t= Image Mode & Cha1t Z& L L.

* Single Line (Low Sensitivity)
* Dual Line (High Sensitivity)
*  Horizontal Binning

*  Vertical Binning

* H&VBinning

Dual Line Pixel Detail
E—

7.0 um

7.0 um

7.0 um

Camera Front

112131415 Line 2 |313?Is183|a1s9|3190|a191|3192
112131415 Line 1 |8|37IS188|8189|8190|8191|8192

Single Line Pixel Detail
7.0 um

7.0 um

Figure 9-2 VL-8K7C-M80F-2 Dual Line Sensor T+X
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VIBWOrkKs VL Camera Link series

9.21 Single Line

Single Line 252 MMSIH, Jt0ats Line 13 ALSBILICE FhOj2to] atol HA 2S E2|H Mz
Sug MOt Line1 2t =55 I =52 2258 Line12| T4 ¢

Ct2 Ztolatol Ao M&guich

FIH2tE Single Line ZEZ MM 25 7t

22 AMO|AM readout oF

Pt

|CH line rate = Z|CH SHAT=O|A 80 kiz& L|CE.

9.2.2 Dual Line

Dual Line 2E , 2fQl Fd 25 ERA MBS E S MOCt Line1 1t Line2 25 =52
L

=
= o o =
AL =S RS Chg WA matM Line1 X Line22 T4 22 MagLich

Image Directiong Forward2 HH%t AL

o MMOIM Line1 2| T 72 2[EO0FRSD FtH2te| MmO MEgL(C)

. MAOIA Line29| T4 2 2/SoRRstD 0N S FI|OIM XEE Line 19 TA 2T HFLICH
. gt 22 22 UL

o 3 oF o 20N FHES AN FtHEM Budts BSEUCL

OL HA=2 -

Image Directiong Backward®2 HH%t A2

o MMOIM Line22 T 7S 2|=0H2SH ZtH2te| Hmo| XMF gL
o MMOIM Line 12 T2 7t 2|E0H25t1 O|F 25 F7|0|M XS Line2 9| T4 gtar HetL|Ch
o O3 %S 22 LhsHCh

o 1% ChZ 3t 2teloM FSoH AN FtH oM BRite TS

Dual Line ZE= 7ZIH2t0|AM =25t HA 19| LO0|= +=F(noise level)S ZASHLA}

=
Dual Line 2EE AM25tH CHEF 40% S7tet SNR(Signal to Noise Ratio)2 & 52 = U&SL|CH
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VL Camera Link series

9.2.2.1 Image Direction
VL-8K7C-M80F-2 il M| Dual Line ZEZ 2}9l FAS 2 5% [ff, Image Direction S AY3slOF &tL|LCt.

2tel Fas =5 M7t MMO Line 1(7HHIZS| OtEE)S BA X|LtZt, 1 T Line 2(7HH 2HS]
228 XU7ts 420= Forward ZEE AREdfiOF THL|CL gtz 2ol

Line2 & WX X|Lt7t1, O CtE Line 1 & X|LI7t= H220|= Backward 2 &

= 1

e
of

o 3=
E%!_

FEH7F e

AHE3iOF R LIC.

=

n

)
I
C =
=

4 N\ 'd N\
O ;
=== | Object Passing Camera | Pt
 — | — | — o | — | — |
Object / \ ===
| =/
t ) = T
[ o [0 Object
£ | £
Q | — | — 1) | | |
> A S |
=) Object <) o
= = —1
r —— N
© o © @ o (@)
o o —— o o
~@ =W =@ =P
VL-8K7C-M80F-2 VL-8K7C-M80F-2
E© cJ @ Q)
o J N\ J
Forward Direction Backward Direction

Figure 9-3 Image Direction

ESH Zio2t @3 CC3(Control Port 3) ZE 2 Image Direction 2 =E2g = & L|Ct Forward 2
MYst{H CC3 S Low 2, Backward 2 AMst2{H CC3 & High 2 AA™gL|Ct
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VIBWOrkKs VL Camera Link series

9.2.3 Binning

9.2.31 Horizontal Binning
Horizontal Binning 2 =& A7d5IH 20l & 25 ELHE 3= WO Line 1 & =52 LI

=R 4
sEZ HZSE g YD 20| MA 2telofM IE T S CLIC 1Y 048 22 LiHA B
2te Tla, 0] ge BiLtel T4 g FMAELICH Horizontal Binning S AMS3HE CHEF 1.4 H{2| SHALE

HA =
SNR(Signal to Noise Ratio)S orizontal Binning ZEE A75IH MOl S ==

H
HEto 2 &1, VL-8K7C-M80F-2 2| ZR 9& djAE= 4096 TAl0| ELCH,

Line 2
L—T1]2]3]a]5]6

r——-!r——w
(Efersdras]siodfionfsns:
|y —

Line 1

P: Pixels Summed and Averaged
then Transmitted as a Single Value

. . . 12 | 3 Cib H1E7 | B85 | 5hF]
Horizontal Binning = ==\ ( ( it | et | sil2

Figure 9-4 Horizontal Binning

9.2.3.2 Vertical Binning

Vertical Binning ZEE 27%tH 2tol o 25 E2AHE 3¢ MOICH Line 12 Line2 25 &
oA Zhat o3HLCE JE.J

Il_looH%I'LIEI-_ iEO QI'E-é-l'E El'% :'-%!J_—II' 7I'O| Line19| r_:.!)%l HA% L|ne2°| == BAL

= & =
Chg 22 LHEAM Ba US ot O] ¢t2 ©hE HAoAM Fet AXNY oM H&Se LT Vertical
2g 4 YsLch

) =
Binning 2 At&3tHM Ci2f 1.4 H{Q| 4=l SNR(Signal to Noise Ratio)2 22

Line 2

= Pixels Summed and Averaged
then Transmitted as a Single Value

Vertical 141 [ 242 | 343 | 4+4 | 545 | 646 1B TETRE TETES TH TS0 [ETST T8 T3
= |==|=|=|= 2187 | 6186 | ai%a | 2190 | 6191 | 852
-

Binning = L2122 1217]°]°¢

Figure 9-5 Vertical Binning
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VIBWOrkKs VL Camera Link series

9.2.3.3 H & V Binning
H &V Binning Z2EE H7d3tH Horizontal Binning 1t Vertical Binning & &7H ALE&

=
H &V Binning 2 AMESHH CHEF 2 HIO| kA=l SNR(Signal to Noise Ratio)2 g2 =+

mjo

Line 2

187 [8185K 18981 19 Bﬂq

187|818581 89181 191 Bﬂlj
Ix 4y 4z

= Pixels Summed and Averaged
then Transmitted as a Single Value

H & V Binning & Allc|{ ([x]|Y]|z

Figure 9-6 H & V Binning

9.234 Vertical Binning vs. Dual Line

Vertical Binning % Dual Line ZE&= & £ ZM ZtS 0

SHX|2H Vertical Binning ZE0M = & T2 =58 A0 TAStD B ¢S 7oA TESHX| T Dual
Line ZE0M= StLEQ| 2FRI0IA 1 2t2l & A|ZH1 Line Transfer Time)
CH2 2folo| MM Zta M3l & Ta 2t FeiM HMETL|C 0|2 QIdH, Vertical Binning & A&310]
255t YoM StLte| 2tel FA | &0l SHEIY =% Y22 MTF(Modulation
Transfer Function) X{5}7t 2HA4StL|C

f
M2 MTF Motz 9, S dgds &S5e = ASHCL
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VIBWOrkKs VL Camera Link series

9.3 Trigger Mode

7toiztel E2|AH ZE& E2[A Y8t &7 of&0| w2t 3A EZ|A &7 ZEQ E2|A H|ST|
R E(O|3t Free-Run 2E)2 FE2ELLCH E2AH 7| ZE= External Sync 2 =2} External Sync Converter
DE2 Ltguct

9.3.1 Free-Run
Free-Run ZE0|M= 28 G4 =5 E2[H7t EQ5HX| &LICH 7t 2t LHEO0|A Line Period 2f
Exposure Time &730| [2tM E2|H M E HETLICH Free-Run ZEO A= 2010 CHot &0 &2

ALHA TSt Line Period &F0H Wh2kAl 7HHELS| Line Rate 7t Cigat 20| ZF & LICH

1

Line Rate (Hz) _—
Line Period

Cts 20t 20| W8 E2|A =7t stZstH 2tel o 252 AR CH WE E2[7H =Tt High
MEfY mf, M2 =52 TSt Mot RHRELLCH O 0hE, ChE O30 20| LR Eg[A A=z7t
stze mf, =M Zt2 MAMO|A readout B LICE Exposure Time A& ('set E&)0f M2t L& E2|A
Azl High #EHE Ottt RX[EX|, & & A7tE ZHYLCH =& AlZh2 Z2A 2 psOl M E|CH Line
Period 7tX| A&% £ QUELICH =& AlZF2 Line Period 8HOZ QI8 H$HE £ QYoo 2 L AZtS

o
£2|2{H Line Period & HX =2{0F & =% JUSLICL

: Line Period :
-} -4
| ]
Internal J
Trigger 1 Exposure Time
?' -': Line Readout

Figure 9-7 Free-Run Mode
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VIBWOrkKs VL Camera Link series

9.3.2 External Sync
External Sync ZEO0[A = Line Rate 2 =& Al[ZtS QR0 AM S5t EZ|A M=E AHESHM
ZEgL

getdoz Qf EZ|A dzs FtHEte| HEE YF CHAKExternal)o| HE
Camera Link #|0|=2 S3llA Frame Grabber(CC1 Port)lA S2& = US

7IH[2tE External Sync ZEOA 28Y Z2, 2F E2[A M=o F7|7F 7tH2te| Line Rate £ Ch31t
Zo| At Lt

1
External Trigger Period

Line Rate (Hz) =

oIF E2A M=E A83t0] 7IHELE H&E W Program, Pulse Width S Edge 2| Al 7tX| 2ES
MBS =F AlZEE Mol 5= AFLICH o FtH2te] S5 2R E2|A H=29| Source 2t

Polarity £ 48 =+
28 LEE CC1 £+ External S0|A ME{BL|C

* Source: el =
=32 Active High =& Active Low Z0jA] MEISHL|CE,

e Polarity: 2
CHS oM dRst= Ml 7HX| ZEO|AM+= Polarity S Active High 2 A™3iCct 7 gLt

9.3.21 External Sync Program
Exposure 1 Program o2 MEHSIH Q8 EZ|H AMzIt AT o 2} Al
E|H MZIF M5T I ==& A|XSID Exposure Time O AN A|ZH0HE =8 FdighL|ct MYt

EE NS ROHH MMM HA S readout BFLICH.

External Trigger Period

1 V
L= i
] v

External
Trigger

Exposure Time

]
e ™ Line Readout

Figure 9-8 External Sync Program Mode
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VIBWOrkKs VL Camera Link series

9.3.2.2 External Sync Pulse Width

Exposure £ Pulse Width 2 MEiSIH Q[ EZ2|AH Mzt 452 If 2ol & =S5S AR =&
AZHE QF Eg[He| 45 AFEDt ot AlE Ato]e] AlZteE AFEL|CH MAMel &

[ |
M=) High JEIE T ES TASLICE O3 Chg, of2f dFoMet 20| 2F E2[A M=7t stade

M AN T gtS readout BfLICH

+ External Trigger Period |
L -
! L ]
External
Trigger « Exposure
il— .
' ' Line Readout

Figure 9-9 External Sync Pulse Width Mode

9.3.2.3 External Sync Edge
Exposure £ Edge 2 ME{SIH 9
MzBo| TH F7|(M4E > 45) sQ L2 ==

A

o
JEoMet 20| 2 E2A M7t 45T W Mo HE ¢S readout

.
Im
mu
N
r>
fot
N

NsE ) 2ol 9N BES At 92 =27

oco=2
TAstn TS =HetLct. O3 ohF, or2f
=]

External Trigger Period

-
-1,

External
Trigger

Exposure

g

.'E Line Readout

Figure 9-10 External Sync Edge Mode
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VIBWOrkKs VL Camera Link series

9.3.3 External Sync Converter

External Sync Converter 2 E= External Sync ZEE2F QAISIX|TE Q& EB|H MBSO FI|E Ydt=
HEe2 =¥ £ USLICH OE S0, ZiH|0|0f #E (Conveyor Belt)2| 91 AL (Encoder)S A28
Ftoetel Y CHXto| E2|A MBS E 33%te 42, AAHOM T WY EHe A9 £ 1HE O

USLICL ojm, =% o] S KIS XF7| ?l8f E&|A M=o FI|§ =HH0
=

Q_l'
rir
oX

22X il External

Sync Converter REO|Al AFR X7 FHO[2t0) Qs 2|7 Also| 7|2
AF L.

Line Rate (Hz) = External Trigger Line Rate X Trigger Converter Ratio

Frequency Rate(Trigger Converter Ratio)= ‘stc’ FdZ AtEst0 48 = UL, 43 == 0.02 £H
100.00 7tX| 0.01 THelz 2T & ASLICL

External Sync Converter ZE0| A= Program % Edge & 7tX| ZEE AIE3l0] =& A|ZHS HOE £
ASL

External Trigger
' Line Period '

External Trigger —I |—

Converted Trigger
: Line Period i

Converted Trigger
(Converter Ratio: 0.5) '

: Programmed Exposure Time :Line Readout

Figure 9-11 External Sync Converter
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94 Camera Link Output

VL series = 2 Tap, 4 Tap, 8 Tap == 10 Tap Camera Link 2 ZEE X[ & L|C} Tap 7H4= Camera Link
Pixel Clock 2| AtO|2E &&= T4 OHO|E =& LtEILHH, O[0] M2} Line Rate 7t F2t&LICE. Line
HOlE = Of2ff 12t Z0| Interleaved LA 2 EHEL|CH O] 7|52 ‘scI BHS ALESIY 4FY =+

AL Lt

AlB|A|B | mmp _
T Pixel Clock Speed 2 Tap - Camera Link Base

AlBlc|D|A]|B]|C]|D| = _ _
Pixel Clock Speed 4 Tap - Camera Link Medium

A|JB|C]|]D|E]|]F|G|H]A]|SB -
: Pixel Clock Speed

8 Tap - Camera Link Full

A|B|C|D|]E]|]F]G]|H | J | A| B |
: Pixel Clock Speed

10 Tap -10 Tap

Figure 9-12 Camera Link Output Mode
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9.5 Data Bit

FtEts WRH2o 2 12bit T2 HIO|EE X2l L Lt Data Bit Tt2t0|E{S AMESH0] 7HH[2H0f A
HM&SH= HIOIE Q| pixel format(8 bit, 10 bit E£& 12 bit)S Z2HE = UASLICt FtH 2O A 8 bit & 10
bit 2 ZHSI=F HYstH = HO[EHO|AM 512 4bit E= 2bit= H{Z{TLICE Cameralink £8 ZE &
2Tap X 4Tap BEOME 8,10, 12 bit ZF MEHE %= UX|TH 8TapJ-f 10 Tap B EO0|AM = 8 bit B AMEHTH

T ASLILH

MSB LSB

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

) = =
ey = = =
g = =
g = =
g = = =
L]
L]
L]
L]
L]
L]
L]

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

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

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

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

Figure 9-13 Data Format
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VL Camera Link series

9.6 Gain ¥ Offset

VL series = Gain ! Offset 2 ZHEY = Y& 7|52 MSYUCLL Gain 2 ‘sdg BES AMESH x1.00 -
x32.00 7HX| 2 = ASZLICH Offset 2 ‘sdo’ BHE ALE3SH Data Bit 12 bit Z=0 A 02048 7HA|

=
A™Y 4+ UAELICH KMt A B2 9 2 Camera Configuration & EZRSHMAIL.

9.7 Test Image

Ztozte] HaXel s o5 2Qlsty| fsf o|0|X| MMEREH L& F4 OOl CHil Fto2t
E O|O|X|E £HSI=E ™Y = USLICL HAE O|0X|= 25 M ZkX|7t
U 20| CtE O|D0[X|(Test Image 1), CHZ 22 0| CHE O[O|X|(Test Image 2)
9l Cfzt gisto 2 Zpo| Ch21 2X|0|& O|0|X|(Test Image 3)LICt. HIAE O|0|X|& FtH2te] RE XE
=

=~ — 1o
g Mool 28 + ASH L

Figure 9-14 Test Image 1

Figure 9-15 Test Image 2

Figure 9-16 Test Image 3
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VL Camera Link series

9.8 Dark Signal Non-uniformity Correction

O|BX oz 2AM™S| OfF2 SHH0M 2tel A7 FtHZtE A4S 2SSIH 4o ZE T 2 Ao
‘O(zero)O| ALt 5 ZHOtOF RFL|Ct SHX|BH MM L 2t Mol 22 H& XI0|2 2lsf HAEZE OF2
SHF0lM a2 =2 S55tH Jto2to|M £38E= 28 DY g2 OHE = JASLICH o[2{3t Xo|&
DSNU(Dark Signal Non-Uniformity)2t1 &1, DSNU Correction 7|s= AFESHH O|2{gh X012 EFY =+
UAEL|C} VL series = DSNU 27 2f2 Flash HZ2|0] X5t D AELICE O] B 7h2 =t THA O A
WEE0] YLD, AFEXIZE MASHY| WK 7|2H2 2 O] gf2 ArERLCh
9.81 AM2XI DSNU EE Zt M A HE
AFBALZE A AHE 2HEO| A DSNU 27 22 dMstn MES{H, ofgf HXE WMELCH
Z|X%tEl DSNU HIO|EHE M/dsta{™, 7tozte] MRS A = Fth2te] 623 227t
HY3tEl O|= 0| DSNU HIO|HE M 8sIMAI2.
1. ZtHZ2toM DSNU EF 2 dde mole oA MME ALSTLCH M2k, Fo MMl TX|
ZO|E AE8EE ROIE dAFst= A0 E5LCH
2. 7ttt =8 FALL =0 REJHE T, 24 Sot €2 2T o|F2 SF0M 2ol SHES
SEStE S Lot
3. ZtH2tE Free-Run ZEZ HFSIAL QF E2[/ M E HAHSG 5350 2t 4 HAES

AlZfRfL L.
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VIBWOrkKs VL Camera Link series

4. Configurator Ol A| Generate H{E(‘gdd’ @ &)= 2&/5l0f DSN
DSNU B8 42 d4dt2™ 7th2t= XA 1

_,_
o

A& 024 o 22l 2| 2
6. 2tol A 252 AZSIH, Mot DSNU EF i sz, 7to2tel Fwd o2zl
MgELUC
7. ‘443t DSNU E7d Zt2 Zt02te| Flash(H|2I'Ed) H22[0| X352 H Save to Flash HE(‘ssd’
YH)S SLC 22| el 7|E e HojaA FLuoh
A8 DSNU 273 42 FAIStL, Flash HZ2[0f U= 7|E 42 =222 Load from Flash
HE(1dd° H&)2 gLt

@ Vieworks - VL-8KDC-M80 =n EoR=

File Start-Up Tool About
| vew [wopexe [eam [wr |

RO Setting

Offset X ; U width : 8192

Tap Mode Cata Bit Test Image

©)2Tap ) @ Mone

@ 4 Tap ':'EB“ () Test #1

) & Tap ) 10 Bit ) Test #2
@ 12 Bt (©) Test #3

|:| Herizental Flip

DSNU Cerrection PRMU Correction

Ad ed Fitt
[7] Manual

Target : 3000

[ Save to Flash ] [ Save to Flash ]
(0,100 - 4085 )
[Luﬂd from Flash] [Lﬂﬂd from Flash] @ : Auto)
VL-8KDC-MB0 23T [£)v22134

Figure 9-17 DSNU Correction
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9.9 Photo Response Non-uniformity Correction

O|2XMoZ Yo HZOM 210l A7 FlHEtE FYSIH We Hae YMoE 2S3ip 4o BE M
22 7ol A grey 20IALE B ZHOtof BL|Ch BEX|ZH MM W 2 ZMo| X2 M& Kfo], M= Y
ZYo| st SO QI FHtolA EEls 2t M 2 O 4 USLICH O2f% Xjo|S

AL

== QU&ELICH VL series = PRNU 27 gt2 Flash 0220 M&stD QAESL|CH O
CHAIOIAM MHEEof YEZ|D, AMEXZE HESHY| MK 7|2H o2 O

PRNU(Photo Response Non-uniformity)2t11 &}11, PRNU Correction 7|52 At&3%I3 0|2{st X0|& EHE
R |

£
mjo
>
oo
o
I~
il 0

991 AI2X} PRNU B ZF MM 9 &

AEXZE AR AFE 2Eof S PRNU 27 ¢S 445t MEStH, ot BAE WHELICH

o Hx= 3 XHZ WAHSAHL FOEte =E ZE EEs LE AIS HESHE 4%
PRNU EH /2 MZ MMst= Z0| £E&LIC
+  X|X3lEl PRNU HIO|HE M/d3st2{H, DSNU EF 22 HXY MMt CHE PRNU

x
23 S YHUAIL,

A HME AU WEbM, o el FA

2. M RSt CHAES Fto2te| = AOF WHO| S&LICH MA AHE o] A d=x, =%, =F 2
X LE A S ZELCL oy, Aol CIX|EY &3 2j|#O0| 200 — 3000(Data Bit: 12bit, Gain: 1.00)
AOlQ| ZtO| E|=& 8t= Z0| E&LICH

eIl
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4. Configurator 0| A Advanced Filter 2| A& O 22} Target Level 2 X|™&gL|LC}.

o AFK|LE HX|Z Qs FH0| 7 LS| ¥ES ZP Advanced Filter {15 &XE ME4SHH
SN AFEhK| S22 QT 22 Fhte H&20| MAE BEF #U4S 4L
o TargetLevel 2 XAFS2E X|H5I2{H Manual M MXE MEH SiX|StALE, Manual ME AXHE

Meysin e gt

o TargetLevel 2 =822 X|H3l2{™H Manual ME HXE MEHSIT 100 — 4095 ALO|OfA| RI5H=
2 Y= (‘gpd <target level value> B H)gtL|LCt,
o Firmware 1.1.12 HH 2 E+E Manual ME A XHE MEISIH PRNU Target Range 7t CH21t 0|
Pixel format Off St =Lt
~ 8bit : up to 255
- 10bit : up to 1023
- 12bit : up to 4095
5. Configurator 0| Al Generate HE(‘gpd' )2 22/510] PRN
6. PRNU 273 l& 43524 H X|& 1024 ol 242
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7. 29 E4 252 2ARSHH, W PRNU B 2 gdstza, Ftoztel ey mza|of
XMz Lot

8. dH%t PRNU E7 2t 7t02te| Flash(H|2|Ed) H =20 ME5te{TH Save to Flash HE(‘spd'
YH)S S Hz22| el 7|1E e FomHA ELUoh
A8 PRNU E73 2t2 FAISHL, Flash HEZ22[0f] U= 7|&E 42 =222 P Load from Flash
HE(Ipd FH)S STt

© vieworks - VL-8KDC-M80 =n EoR=
File Start-Up Tool About
| vew [wopexe [eam [wr |
RO Setting
Offset X : U width : 18z
Tap Mode Cata Bit Test Image
©)2Tap ) @ Mone
@ 4 Tap ':'EB“ () Test #1
) & Tap ) 10 Bit ) Test #2
@ 12 Bit ) Test #3
|:| Herizental Flip
DSNU Cerrection PRMU Correction
Ad ed Filt
[7] Manual
[ Save to Flash ] [ Save to Flash ] Target: B
[Luﬂd from Flash] [Lﬂﬂd from Flash] @, 10(?]_: fﬁ:}}
VL-8KDC-MB0 23T [£)v22134

Figure 9-18 PRNU Correction
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9.10 Temperature Monitor

Ftoigtols W& 225 ZLUESHY| 08 A HOl HZEO A0M Aoz 2EE =Y +
UELILC ‘get FHS ALB5H0] JtHet LR 2=5 =iy & ASLIC

9.11 Status LED

FtHE = Ho= Frd2tel XS HE

x|
it 7tHet JEf= Lt 25

i

ZeF7| flet =4 LED 7 AEH T LED 2| JEje 10

L|C}.

X|&5H QI ON AEH 7tH2t7t Free-Run ZEZ 25 T

0.5% ON, 0.5 % OFF Ht& F}0 247} Trigger ZEZ ZHE S5

12X ON,1=x OFF gt= Test Image 7t 2381 JUZ

0.25 % ON, 0.25 = OFF tt= Trigger Mode Ol A Test Image 7} 3% S

Table 9.1 Status LED &H
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VIEBWOrkKks

9.12 Horizontal Flip

FYe 7t2H T 52 VIER
s e

O
FtHgte] 2 Hs

Figure 9-20 Horizontal FlipE &4t
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9.13  Strobe Out

7tM|2t= Strobe Out 23 AMSE KN &3TL|CE Strobe Out A1 S & CHS 20 20| =& A|ZH0] A|RtE|H
AEstn EF AZLO| BEEH StATLCH O] dze F2AQ] EBAHE AM8Y =k U1, Strobe Out
MZE 2ESIY =0| oA MAE =X olgd = ASH T

. Exposure Time ;

Exposure —_—

Strobe Out —

Figure 9-21 Strobe Out Signal

9.14 Field Upgrade

i 2= ZEO|M FIHEE 285HK| %1 Camera Link 2| RS-644 QIE{HO|AZ E3| Firmware 2 FGPA
2 g I O0|ESt=E 7|52 MSTLICH XHMEH LHE2 Appendix B E HZESHMAIL.
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10 Camera Configuration

Al

101 AN HH

ZtH2tel R E M2 Cameralink 2] RS-644 A|2|Y QIEHHO|AE E3 O|R{ELICt HOEE
O] 8SIHLE AME2XL OfE2|HO|MOIM AF HMOstaXxt & 4L ChSa 22 EA 4302 Mo

— =
A LIL

* Baud Rate: 115200 bps
* DataBit: 8 bit
e Parity Bit: No Parity
e  Stop Bit: 1 stop bit
*  Flow Control: None
CHol Hiole M&S ERRE dt= PY 3 Firmware Download O[22 2E FtH2t 7 YH2 ASCI
8 2 MEELLL 2 7t 28 B2 AEXA OHS2AH 0 M 2R A%t JtH2t= FHOf
Chet SE(“OK”, “Error” = FE)S HretetLCh M7 FEo| 42 et SHE 83 38 =¥ &=
O E Ya{F1, 97| e FR0= o2l SE = YEE gretetLit)

gyl 9

<H&#Hol> «gGe#rH1> <&V E2> <cr>

o] ol 0~27]¢] webuEjsl Fuec),

oH

»7) WY ol AYHon duy A4S

OK <cr> <1f>

271 3E o)

In response to a “set 100” command the camera will return (in hex value)
Command : 73 65 74 20 31 30 30 0D

set 100<cr>

Response : 73 65 74 20 31 30 30 OD OA 4F 4B 0D OA 3E
set 100<cr><1f> OK<cr><1lf> >
Echo result prompt
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7] e el A4HoE Hnd 45

<o HE 1> <cr> <1f£>

87l 338 o)

Command

Response

In response to a “get” command the camera will return

67 65 74 0D

get <cr>

67 65 74 0D OA 31 30 30 OD OA 3E
get<cr><lf> 100<cr><1lf> >

Echo response prompt

(in hex wvalue)

Error

BE ol fhrEA KT

o
e

<HIZE> <cr> <1f>

Prompt:

0x80000481
0x80000482
0x80000484
0x80000486

< HAA F el

CEELOE S

]
=
; EAA e WEely

: A Ade] gle

G ZEZE ()7 AnEn.

st el o] grol fashA o
st o] A7t < 5

o3
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10.2 User Set Control

VLseries = 702t @S ML = A= M el HE
7Hel 2 AYRAM)E MSLLCE M Wl MY B2 42 ST &t Al 7|24U4S XESt= Factory
& A (Factory Setting)dt AFEARZL 9|2 Aot mi2t0lH gt2 MY = A= F 7Hel AHEA Y (User 1
Setting % User 2 Setting)O| A& LICE.

X Zioet 2478 s ALEXF S0 NESHALE ARSA 0| MEE Zioiet A g2 Ft2tel A

gooz 222 4
7

—

FY(Flash)at 2 A 7t S0 AEE= o
Z

U LICE Factory S0l XMBE shujzt 4% e sujztel By YYo= 222
S AXT MY YS WY 2= YBULL

A
=3 A
= o= T 1L HAHE

7t 2= 7|2M 22 Factory Setting #f2 XY FYIC=E FHEE HTE[0 UESLICE Configuration
Initialization 2} ZAsto] Ftoate] MAS ZICH ALt reset Tt = E2{2 7tz 4 g BHEgY

= & = A
AgHCch %Y Y HES ULt A7 reset ot 20| = ALESIEE ALEXA FH0

A of Mge 28 #s

XMEBoF gLt

Volatile Memory Non-volatile Memory
(RAM) (Flash)
_—_—
lef 1 User 1 Setting
sct 2
Work Space —_—
\ lef 2 User 2 Setting
lef 0 -
Factory Setting

Figure 10-1 User Set Control
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10.3 Command List
Command Syntax Return Value Description
Help h String Displays a list of all commands
Set Image Offset sio n OK
n: Starting point of ROI
Get Image Offset gio n
Set Image Width siw n OK
n: Image width of ROI
Get Image Width giw n
) ) f: Line period (us) <Float>
Set Line Period slr f OK
(Setting range: Refer to Line Period in the
Get Line Period glr f
Specification.)
Set Exposure Time set f OK f: Exposure time (us) <Float>
Get Exposure Time get f (Setting range: 2.00 ~ 10,000.00 pus)
0: Off
Set Test Image sti 0|1]2|3 OK
1/2: Fixed pattern image
Get Test Image gti 0]112|3
3: Moving pattern image
8: 8 bit output
Set Data Bit sdb 8|10|12 [ OK
10: 10 bit output
Get Data Bit gdb 8|10]12
12: 12 bit output
0: 2 Tap Base
Set Camera-Link Mode scl  0]1)2|3 OK 1: 4 Tap Medium
Get Camera-Link Mode gcl 0]112|3 2: 8 Tap Full
3: 10 Tap (VL-16K3.5C only)
0: 50 MHz
Set Camera Link Clock Speed | sccs 0|1]2|3 | OK 1: 60 Mz
Get Camera Link Clock Speed | gccs 0]112|3 2:70 MHz
3: 85 Mz
Set Horizontal Flip shf 0|1 OK 0: Off
Get Horizontal Flip ghf on 1: Enable the horizontal flip
Table 10.1 Command List #1
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Command Syntax Return Value Description

Set Digital Gain sdg f OK f: Digital gain parameter <Float>
Get Digital Gain gdg f (Setting range: 0.0 ~ 32.0)
Set Digital Offset sdo n OK n: Digital offset parameter
Get Digital Offset gdo n (Setting range: 0 ~ 2048)

0: Free-Run mode
Set Trigger Mode stm 0]1|2 OK

1: External Sync mode
Get Trigger Mode gtm 0]1]2

2: External Sync Converter mode

0: Program exposure (by camera)
Set Exposure Source ses 0|1]2 OK

1: Pulse width (by external trigger signal)
Get Exposure Source ges 0]1]2

2: Edge (by external trigger signal)
Set Trigger Source sts 1|2 OK 1: CC1 port input (Camera Link)
Get Trigger Source gts 112 2: External input (Control Receptacle)
Set Trigger Polarity stp 01 OK 0: Active low
Get Trigger Polarity gtp on 1: Active high
Set Trigger Converter stc f OK f: Trigger converter ratio <Float>
Get Trigger Converter gtc f (Setting rate: 0.10 ~ 100.00)

0: Single line (Low Sensitivity)

1: Dual line (High Sensitivity)
Set Image Mode sim 0[1]|2|3]|4 OK

2: Horizontal binning
Get Image Mode gim 0]1|2|3|4

3: Vertical binning

4:2 X 2 binning
Generate DSNU Data gdd OK Operate DSNU data generator
Save DSNU Data sdd OK Save DSNU data
Load DSNU Data ldd OK Load DSNU data

Operate PRNU data generator
Generate PRNU Data gpd n OK n: Target level

(Setting range: 0<Auto>, 100 ~ 4095)
Save PRNU Data spd OK Save PRNU data
Load PRNU Data Ipd OK Load PRNU data

Table 10.2 Command List #2
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Command Syntax Return Value Description
0: Load from factory setting
Load Config From lcf 0]1]2 OK 1: Load from user 1 setting
2: Load from user 2 setting
1: Save to user 1 setting
Save Config To sct 1)2 OK
2: Save to user 2 setting
0: Load from factory setting when initializing
Set Config Initialization sci 0|1]2 OK
1: Load from user 1 setting when initializing
Get Config Initialization gci o|112
2: Load from user 2 setting when initializing
Get MCU Version gmv String Displays MCU version
Get Model Number gmn String Displays model number
Get FPGA Version gfv String Displays FPGA version
Get Serial Number gsh piece String Displays serial number
Get Current Temperature | gct String Displays temperature value
Reset rst - Reset camera

Table 10.3 Command List #3
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11 Configurator GUI

Configurator = VL series 7tH2tE HEESH?| 2o &H MSEl= HE OfZF2|AH0[HE YL Tt
Configurator = & HO0|AM Ao HSS ALEStL, ALEXIZL ECF &A 7tH2tE HEESH| <

= F
GUI(Graphic User Interface)S M3 gfLLCt.

rok

111 Camera Scan

tojzte] MeS A HEHOAM =22 ASMSIH otz a8t 20| Camera Scan &O| HEA|E LICE Off
2 b 237} M3dSt= DLL 2 M3AsHe 7tz A2 8 E

E
HU

[

Il

rlo

oV
g
m

10

=

n

Q

He

m
_P,Q

o N\

=

r

2 3
A5t AZAE FHHEtrt Qe DAY S oMol BEAIZUCH 2O FHHEZE M2 BEAIZX FoH
ChA| ot Ziofatel MRS AHOo|2 HZEZS 22st = refresh HHES S LICH 2HFHO| BEAE 2 '%‘%

= =
G2 Z2&5tH Configurator 7t A EHA AZE Fioatel oixf 27 48 EAIZLCL

Camera 5can (=]
INDUSTRIAL CAMERA
Port Camera
COMs V0L-BKDC-Ma0
COM1 Mot found
Solios XCL.-1 Port0 V0L-BKDC-Ma0
refresh [ OK ] [ Close ]

Figure 11-1 Configurator Loading Window
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Hl
11.2.1 File

11.2

* Load Setting:

*  Save Setting:

o Defect Pixel:

e System Upgrade:

o Exit:

& vieworks - VL-8KDC-M80
Start-Up  Tool About

[ ]l-E] s

Load Setting 4 From File
Save Setti »
ave SEting From Factory Space
Defect Pixel r From Userl Space
System Upgrade 4 From User2 Space
. Test Image
Exit
a1} - (@ Mone
@ 4 Tap ':'EB“ (©) Test #1
) 8 Tap ) 10 Bit ) Test #2
@ 12 Bit ) Test #3

|:| Herizontal Flip

DSNU Correction

Generate

PRNU Correction

Generate

|:| Advanced Fiter

|:| Manual

[ Save to Flash ]

[ Save to Flash ] Target : Eint

[Luaﬁ from Fla.s.h]

0, 100 - 4095
[Luad from Fla,s.h] @ )

(0 Auto)

VL-8KDC-ME0

28t ([[E]va213a

Figure 11-2 File O|&

Ftogte] 28 e S2SLCH AEA HFHO ot E= JHH gt

Liol 4 2t ME G (Factory, User1, User2) 2 2 £ H

goig +

U LICt.

FtHztel 23 s MYYUCH MEX HREHC

(=] I ot
o M ZF ME A (Usert, User2)0f| MZEE 4= UEL|Ct

VL series O| A= K| @SHX| b= 7| YLICH

MCU Z21% F&
Kbt Ly
=21

FPGA 222 g8 0|=EgtL|Ct
22 Appendix B E EZTHAMAIL.

2H % Z.O'C_E‘é‘l- |_| |:|-_

[} =
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11.3  Start-Up

JtoEte] HMEs 2 I 23 ¢s 22 d98 JUHots HwYLch

© Vieworks - VL-8KDC-M80 =] =[]
File | Start-Up | Toocl About
‘ VIEVY o Factory Setting
R Userl Setting
of User 2 Setting b
Tap Mode Data Bit Test Image
12 Tap ) (@ Mone
@ 4 Tap ':'EB“ (©) Test #1
{©) & Tap 010 Bit @ Test#2
@ 12Bit ) Test #3
|:| Herizontal Flip
DSNU Correction PRNU Correction
Ad ed Filt
Drﬂanual
[ Sawve to Flash ] [ Sawve to Flash ] Target: B
0, 100 - 4085
[Luaﬁ from Fla.sh] [Luad from Fla,sh] ©. © :Autu]}
VL-8KDC-M80 88T [[€]v22134

Figure 11-3 Start-Up O+

*  Factory Setting: ZtH2te] M0l HAE M Factory Y28 H 44 #2 =S
e User 1 Setting: ZtH2te] M@0l HAE M Usert BYL2RH A3 S =8I LLCL
e User 2 Setting: ZtH2te] M0l HAE M User2 BYL2RH A7 S =8I LLCL
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11.3.1 Tool

'@ Vieworks - VL-8KDC-Mg0 = E=h =

File Start-Up | Tool | About

WIEW | MODE/E] Refresh

ROI Setting Terminal

Offset X: Color Calibration
Factory Setting

Tap Mode i
High Speed

© 2Tap - T NGne

3 ) 8 Bit _

@ 4Tap - ) Test #1

©) 8 Tap )10 Bt @ Test#2
@ 12 Bit ) Test#3

|:| Herizontal Flip

DSNU Correction PRNU Correction

|:| Advanced Fiter
Fivon
anua

Target : 3000

[ Save to Flash ] [ Sawve to Flash ]
(0,100 - 4095 )
[Luad from Fla.sh] [Luad from Fla,sh] (0 : Auto)
YL-8KDC-MBE0 wstc  [E]vaai13a

Figure 11-4 Tool O&F

*  Refresh: FtoEte o) 27 S CHAl AO{A Configurator Off FEA|RFL|CE.
*  Terminal: GUI 49 AM8Xt HE 2 HO|Eo| EAIRLCE SstH =213

SFEHO| Terminal &0| EA|Z|1, CHA| 228} Terminal &0|

Ar2pE Lt
+  Color calibration: VL series 0| A= X|SHX| = 7|sQLLCH
»  Factory Setting: 2t ALEXIO| A= X[ REX| k&L
+  High Speed: VL series Ol A= X[ &SHX| %= 7|s&LICH
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11.3.2 About

'@ Vieworks - VL-8KDC-M80 = E=h =
File Start-Up Tool | About

‘ WIEW | MODE/EXP | ﬂ Camera Info

RO Setting
Offset X : 0 width : 8192
Tap Mode Cata Bit Test Image
About .. [
©) 2 Tap ) @ Mone
: ) 8 Bit . 1
i@ - (@]
5) 4 Tap o ) Test#1 viewor ks
() 8 Tap : () Test #2 INDUSTRIAL CAMERA
@) 12 Bit ) Test#3

Camera Information

|:| Haorizontal Flip

DSNU Correction PRNU Correction Camera Name : VL-8KDC-M20

[7] advanced Fiter : .
0w | Serial Number : MNLACCO0Z2
anual

FPGA Version : 01.06.08

[SavetoFlash | [ Savetoriasn |  oet: | 2000 MCU Version : 01.00.08
[Lnad from Fla.sh] [Luad from Fla,sh] @. 1IJI}-l4I]95 )
(0: Auto) Copyright (8 Vieworks. 2011 Al rights reserved.
Configurator Wersion : w2213.4
YL-8KDC-MBE0 2t [E]vaai13a
Figure 11-5 About |+
e Camera Info: ZtHzt HEHEESY, A2l €Y, HE 5)8 BAILICH
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11.4 FA

11.41 VIEW EA

7}M|2t2| Region of Interest, E|AE 0|0|X|, Data Bit, Tap % Correction 7|5S M 0{st= T IL|CE.

* ROl Setting:
e  Tap Mode:
e Data Bit:

e Test Image:

e  Horizontal Flip:

o DSNU/PRNU Correction:

@ vieworks - VL-8KDC-MB80

File Start-Up Tool

About

VIEW | MODE/EXP | GAIN

[o ]l -E ]

RO Setting
Offset X : 0 width : B192
Tap Mode Cata Bit
) 2Tap )
@ 4Tap ) 8 Bit
) 8Tap ) 10 Bit
@ 12 Bit

|:| Herizontal Flip

DSNU Correction

PRNU Correction

[ Save to Flash ] [ Save to Flash ]

[Luaﬁ from Fla.s.h]

[Luad from Fla.sh]

Test Image

(@ Mone
*) Test #1

() Test #2

) Test #3

|:| Advanced Filter
Dr.lanual
Target : 3000

(0, 100 - 4095 )
(0 : Auta)

VL-8KDC-ME0

2sc  [E]v22134

Figure 11-6 VIEW Tab

Region of Interest 2| Offset X 2t Width & A& gtL|LCt,

Camera Link =

Hole =8 F5 28U

HAE O|0|X] £ o2t ZRE MEAFL|Ct
A

53 oS AFBLUC

Horizontal Flip 7| &2| On/Off & A7 gtLICt.

DSNU % PRNU Correction C|O|E{2Q| A X

St

A E2HRU|E
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11.4.2 MODE/EXP F4

. = = o =
Trigger B2E, == AlZH 8L O|0|X| =8 2E HAF S ¢lo HMYLICh
© Vieworks - VL-8KDC-M80 =N =R =
File Start-Up Tool About
VIEWw | MODEEXP | calN
Trigger Mode
@ Free-Run (") External Sync Converter
(") External Sync
Exposure Source Polarity Frequency Rate
@) Program _ N 1.00
Pulse Width @ CC1 (@) Active Low 002 100)
Edge External Active High T
Exposure Time
Exp. Time | — 4000 ys
LinePeriod ‘-r- 50.00 us
fus  10us 100us imsz  10ms 20.00 KHz
Image Mode Image Direction
-, Single Line - ) -
) e () Wertical Binnin _
~ (Low sensitivity) g @ Forward
- Dual Line - o -
@ (High Sensitivity) () H &/ Binning -:-F_lackwan:l
() Horizontal Binning Qe
VL-8KDC-M8a0 22t [E]v22134

Trigger Mode:

Exposure:
Source:
Polarity:

Exposure Time/Line Period:

Image Mode:

Image Direction:

Figure 11-7 MODE/EXP Tab

Trigger ZEE &L ZEE MERGHO| w2t 2H MEE FHO
et E Lo

E ZEE MEiSL O

Trigger &4E MERGIL|CE,

Trigger 22o| 3¢S MEiSL|C]

Exposure & Program 22 ME{SIHLE Free-Run ZEOAM HEZT &
AlZt 8l Line Period & A gtL|Ct

I =8 REE MEAGLICHVL-8K7C-M80F-2 Only).

Dual Line ZEO|M &S 25 =Ml ol gars MEigLCt.

(VL-8K7C-M80OF-2 Only)

Page 59 of 67 RA14-13C-011



VIEWOrks

11.4.3 GAIN £

MOl Gain ¥ Offset ™

82 9% ©e

—

VL Camera Link series

=

@ vieworks - VL-8KDC-MB80
File Start-Up Tool

About
WIEW | MODE/EXP | GAIN

Video Gain/O ffset

Gain ",

[o ]l -E ]

Offset [

PRNU Coefficent Flash Upload / Download

Upload to PC

] [Duwnluadtucamera

VL-3KDC-Ma0

Gain:

Offset:

28T [[E]v22134
Figure 11-8 GAIN Tab

PRNU Coefficient Flash Upload/Download
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7tH2te| Gain 4

P A=

2 2y%
7tHi2te| Offset 442

MXE
= O

7to2te| Flash O 2 2|0

2L Ct.

gL ct.

XMEE PRNU HO|HE PC 2
AZESIAHLE PC O MEHE PRNU HIO|HE
CtReZEgtLCt

£ 7022

RA14-13C-011

|_||:|- El: A:—.LE HI':: |:||.OA0| = A:_‘[EE ;qx-| 7|_|_—c~>—|_|_||:|_



VIBWOrkKs VL Camera Link series

12 HZ S 0|4 gol U zx|

HMZOl ol %= ofH of2f Mes HAol FAl7] HHELICH
o 3}HO| OLR A= HOIX| %S BF
Z:

= AHO|E HZO| M2 =A=A =HQsHYA L.
= MY 50| MUZ O|R0{X|=X| 2elotHAl2.
= QR EZ[A Y8 REY BF, E2H7 MUZE YHE =X SRASHA 2.

o 3HO| MK A2 E2
o BI=L} Glass Of HX|7

r =%
Azo| AMO| & GHEX| BOISHIAIL,

o

«  SYHO| oA UHE BF
o HETE OIS A=A 2OISHAIL.
4

o TZ(Exposure)A|Zt0| AT X| ZHOISIAAIL.

«  FtHEF SEO| O|Ystn EAHE B
= MY FEO| MUz =YK =
= FHHERO A @717 LhALE B8l &

ro
ey
>
>

« EZ2[A REJI NU=Z SHEX #E 8%
@ CC1 E2[7 ZE9| A Frame Grabber 2| CC1 HHO0| M2 EAE=X| EQISHUA|L,
o QE EF|AH REQ ZAR 0|8 ¢HZAO| NOUZE EYU=X EQASIAMAL.

« SOl EX @HE I
o Camera Link 0|2 ®Z40| XNCHE A=K QSN2
@ PCO| A& Frame Grabber Off ZtH2t7t M2 HZZO A=K, 2F0| MLz Z[A=X|
2SI AL,
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Appendix A Field Upgrade

A1 MCU

1. Configurator O A| File > System Upgrade -> MCU Upgrade =

2. H3E Mcu gy o|E m(*.srec)=

MeggtLct

[ |

@ vVieworks - VL-8KDC-M80

Start-Up  Tool About

o) e m=]

|:| Horizontal Flip

DSNU Correction

Generate

[ Save to Flash ]

PRNU Correction

[ Save to Flash ]

[Luaﬂ from Fla.sh] [Lnad from Fla.sh]

Load Setting b —|
Save Setting 3
Defect Pixel y | B192
System Upgrade 3 MCU Upgrade
Exit FPGA Upgrade
T -
Tz Tap . @) None
@ 4Tap e ) Test#1
) & Tap )10 Bit ) Test#2
@ 12 Bit ™) Test #3

"] Advanced Filter

Drdanual

Target : 3000
(0,100 - 4095 )

(0 : Auto)

Download completed

wstT [[£)vz2134

MEHS

[

-

Cts €71 HES +EUCL

O Oper =
Lookin: || MCU ~ @2 mEr
= Narne : Date modified Type
delp E| | AW REL 01 00 _08.srec 1/7/2014 9:47 AM SREC File
Recent Places

Desktop

="l
Libraries

A

o

Computer

% 4| 1
h.

MNetwork

File name: AW_REL_01_00_08

Files of type: [ File(* srec)

] Open as read-only
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3. 7iH2t= Mcu ¥g|0o|= me| L2t THE|D StEhof T %o ®EAIELICE O
.l

Y1 O|EE F25t2H Cancel HES FELILH O] 282 = & =2l AZH0] 2R FL(Cf,

@ Vieworks - VL-8KDC-MB0 [ 2]

File Start-Up Tool About
|VIEW | mopeexe | eam [ Lut |

ROI Setting

Offset X : 0 wyidth : 8182

Tap Mode Data Bit Test Image

) 2 Tap ) @ None

@ 4Tap ':'55“ ©) Test #1

7)1 8 Tap )10 Bit ) Test#2
@ 12 Bt @) Test #3

["] Horizental Flip

DSNU Correction PRNU Correction

Advanced Filter
=
] manual

[ Save to Flash ] [ Save to Flash ] B “00
(0,100 - 4085 )
[Luad from Flash] [Lnad from Flash] (0 : Auto}

e 3% V22134

4. CHRECT} YRS MY IO IBHUCL MY 0| NYEE Sot MU BIEK U

o —
7tHEE =7 + ULz TR AHO[S0| 2|E[X| REE FOSHMAL.

@ Vieworks - VL-8KDC-MBO [ =[]

File Start-Up Tool About
| view | mopeexe [ eam [T |

RO Setting

Offset X : 0 width : g19z

Tap Mode Diata Bit Test Image

©2Tap ) @ Mone

@ 4Tap e ©) Test #1

) 8 Tap )10 Bit | Test #2
© 12 Bit @) Test#3

|:| Horizontal Flip

DSNU Correction PRHU Correction

[ advanced Fitter
Flvans
anual

[ Save to Flash ] [ Save to Flash ] et e
(0,100 - 40585 )
[Luad from Fla.sh] [Luad from Fla.sh] (0 : Auto)
Download completed watT [[E)vaza3a
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5. BE NHO0| AZEH MAS ZUCH 7 T Tool > Terminal 2 MEHSID ‘gmy' HHS YA HEES
2HQIBL|Ct, EESH About > Camera Info £ MEISIA MCU HTE S =olg =& UELICH

-

[ About .. ==
vieworks

INDUSTRIAL CAMERA

Camera Information

Camera Mame : V0L-8KDC-ME0

Serial Number ©: MNLACCO002

FPGA Version : 01.06.08
MCU Version : 01.00.08

Copyright (&) Vieworks. 2011 All rights reserved.

Configurator Version : V2213 4
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A.2 FPGA

1. Configurator O A| File > System Upgrade > FPGA Upgrade S MEi%tL|C}.

[ Horizontal Fiip

DSNU Correction

Generate

PRNU Correction

Generate

[ Save to Flash ]

[ Save to Flash ]

[Lnad from Flash]

[Lnad from Fla.sh]

@ Vieworks - VL-8KDC-Mg0 =] -E ]
Start-Up  Tool About
Load Setting [ —|
Save Setting 2
Defect Pixel » | 8192
System Upgrade ¥ MCU Upgrade
Exit FPGA Upgrade
| =
T2 180 ) @ None
©) 4 Tap © a8 () Test &1
©eTap 0 10 Bt ) Test #2
© 12 Bit ©) Test#3

|:| Advanced Fitter
] manual
Target : 3000

(0,100 - 4085 )
(0 : Auto)

Download completed

3T [E)v22134

2. N3SE FPGA 1 0|E Y (*.bin)= MEiSH C

© Open
Look in: | FPGA

L Name

-~

- @ rE-

Date modified

Type

=

| VL AWAIBA Verl 6 8 datel40107.bin

1/7/2014 7:12 PM

BIN File

Recent Places

Desktop

Libraries
P 1
A

Computer

4|

@

MNetwork

File: name:

1

VL_AWAIBA_Ver1_6_8_date140107 -

Files of type:

[Binary File(" bin)

[ Cancel ]

] Open as read-only

3. O|z9 IF¥2 MCU Y130l g1t SLetLCt
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