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4 NE 4

Package Components

VT-4K7C / VT-4K14C / VT-9K7C / VT-12K5C / VT-18K3.5C Camera with M72 0.75 mount

VT-3K7C / VT-4K5C / VT-6K3.5C Camera with M42 mount
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Hybrid Line Scan
Max. 17824 X 256 Pixel Resolution
Bidirectional Operations with up to 256 TDI Stages

*  Anti-blooming

*  Trigger Rescaler and Strobe Output Control
e Camera Link Full Interface up to 120 kifz

* Advanced PRNU and DSNU Correction

e Area Scan Mode for Camera Alignment

e
=)

Mo

L=}
* Flat Panel Display Inspection

*  Printed Circuit Board Inspection
e  Wafer Inspection

*  High Performance Document Scanning
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5.2 ALQF

VT Camera Link Al2|= ZtH2te| REE AM¥F2 Cha1f Z5LC

VT-4K7C-E120A-32

VT-4K7C-H120A-128

Active Image (H x V)

4096 x 32 4096 x 128

Sensor Type Hybrid TDI Line Scan
Pixel Size 7.0 pm x 7.0 um
Interface Camera Link (Base/Medium/Full/10 Tap)

Pixel Data Format

8 bit (2/4/8/10 Tap) / 10 bit (2/4 Tap) / 12 bit (2/4 Tap)

TDI Stage

32 | 32/64/96/128

TDI Direction

External Control Port EE= Programmable

Trigger Synchronization

Free-Run, External Trigger Signal, Camera Link CC1
Programmable Line Rate and Trigger Polarity

Max. Line Rate 125 Kz

Min. Line Rate 1 khz
Camera Link Pixel Clock 85 M

Video Output 2,4,8 EE= 10 Tap
Throughput 0.51 Gpix/s

Gamma Correction

User Defined LUT (Look Up Table)

Black Level -255 ~ 255 at 8 bits
Gain Control Analog Gain: X1, X2, X3, X4/ Digital Gain: X1.0 ~ X8.0
External Trigger External, 3.3V -5.0V
Adapter 10~30VDC
Power
Dissipation Typ. 12.0 W

Environmental

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

Mechanical

90 mm x 90 mm x 38 mm, 500 g

Configuration Software

Configurator

Optical Interface

Lens Mount

M72 x 0.75

Sensor to Camera Front

10.20 mm (Optical Distance)

Sensor Alignment

Flatness +25 um
X +0.15 mm
y +0.15 mm
z +0.1 mm
Table 5.1 M72 mount X|& VT CL 7tH[2} At (VT-4K7C-E120A-32 / VT-4K7C-H120A-128)
Rev.2.0 Page 11 of 95 VW40-15C-005
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VT-4K14C-E120A-16

VT-4K14C-H120A-64

Active Image (H x V)

4096 x 16 4096 x 64

Sensor Type Hybrid TDI Line Scan
Pixel Size 14.0 ym x 14.0 pm
Interface Camera Link (Base/Medium/Full/10 Tap)

Pixel Data Format

8 bit (2/4/8/10 Tap) / 10 bit (2/4 Tap) / 12 bit (2/4 Tap)

TDI Stage

16 16/32/48 /64

TDI Direction

External Control Port EE= Programmable

Trigger Synchronization

Free-Run, External Trigger Signal, Camera Link CC1

Programmable Line Rate and Trigger Polarity

Max. Line Rate 125 khz

Min. Line Rate 1 ki
Camera Link Pixel Clock 85 M

Video Output 2,4,8 EE= 10 Tap
Throughput 0.51 Gpix/s

Gamma Correction

User Defined LUT (Look Up Table)

Black Level

-255 ~ 255 at 8 bits

Gain Control

Analog Gain: X1, X2, X3, X4/ Digital Gain: X1.0 ~ X8.0

External Trigger

External, 3.3V -5.0V

Adapter

10~30V DC

Power

Dissipation

Typ. 12.0 W

Environmental

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

Mechanical

90 mm x 90 mm x 38 mm, 500 g

Configuration Software

Configurator

Optical Interface

Lens Mount

M72 x 0.75

Sensor to Camera Front

10.20 mm (Optical Distance)

Sensor Alignment

Flatness
X

y
z

+25 um
+0.15 mm
+0.15 mm
+0.1 mm

Table 5.2 M72 mount X|& VT CL 7IHI2} AtY (VT-4K14C-E120A-16 / VT-4K14C-H120A-64)

Rev.2.0
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VT-9K7C-E80A-32

VT-9K7C-H80A-128

Active Image (H x V)

8912 x 32 8912 x 128

Sensor Type Hybrid TDI Line Scan
Pixel Size 7.0 pm x 7.0 um
Interface Camera Link (Base/Medium/Full/10 Tap)

Pixel Data Format

8 bit (2/4/8/10 Tap) / 10 bit (2/4 Tap) / 12 bit (2/4 Tap)

TDI Stage

32 32/64/96/128

TDI Direction

External Control Port EE= Programmable

Trigger Synchronization

Free-Run, External Trigger Signal, Camera Link CC1

Programmable Line Rate and Trigger Polarity

Max. Line Rate 94 khz

Min. Line Rate 1 ki
Camera Link Pixel Clock 85 M

Video Output 2,4,8 EE= 10 Tap
Throughput 0.83 Gpix/s

Gamma Correction

User Defined LUT (Look Up Table)

Black Level

-255 ~ 255 at 8 bits

Gain Control

Analog Gain: X1, X2, X3, X4/ Digital Gain: X1.0 ~ X8.0

External Trigger

External, 3.3V -5.0V

Adapter

10~30V DC

Power

Dissipation

Typ. 12.0 W

Environmental

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

Mechanical

90 mm x 90 mm x 38 mm, 500 g

Configuration Software

Configurator

Optical Interface

Lens Mount

M72 x 0.75

Sensor to Camera Front

10.20 mm (Optical Distance)

Sensor Alignment

Flatness
X

y
z

+25 um
+0.15 mm
+0.15 mm
+0.1 mm

Table 5.3 M72 mount X|& VT CL 7tH2} AFYF (VT-9K7C-E80A-32 / VT-9K7C-H80A-128)

Rev.2.0
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VT-12K5C-E60A-64

VT-12K5C-H60A-256

Active Image (H x V) 12480 x 64 12480 x 256
Sensor Type Hybrid TDI Line Scan

Pixel Size 5.0 pym x 5.0 pm

Interface Camera Link (Base/Medium/Full/10 Tap)

Pixel Data Format

8 bit (2/4/8/10 Tap) / 10 bit (2/4 Tap) / 12 bit (2/4 Tap)

TDI Stage

64 64 /128 /192 /256

TDI Direction

External Control Port EE= Programmable

Trigger Synchronization

Free-Run, External Trigger Signal, Camera Link CC1

Programmable Line Rate and Trigger Polarity

Max. Line Rate 67 khz

Min. Line Rate 1 ki
Camera Link Pixel Clock 85 M

Video Output 2,4,8 EE= 10 Tap
Throughput 0.83 Gpix/s

Gamma Correction

User Defined LUT (Look Up Table)

Black Level

-255 ~ 255 at 8 bits

Gain Control

Analog Gain: X1, X2, X3, X4/ Digital Gain: X1.0 ~ X8.0

External Trigger

External, 3.3V -5.0V

Adapter

10~30V DC

Power

Dissipation

Typ. 12.0 W

Environmental

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

Mechanical

90 mm x 90 mm x 38 mm, 500 g

Configuration Software

Configurator

Optical Interface

Lens Mount

M72 x 0.75

Sensor to Camera Front

10.20 mm (Optical Distance)

Sensor Alignment

Flatness
X

y
z

+25 um
+0.15 mm
+0.15 mm

+0.1 mm

Table 5.4 M72 mount X|& VT CL 7tH[2} At (VT-12K5C-E60A-64 / VT-12K5C-H60A-256)

Rev.2.0
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VT-18K3.5C-E40A-64

VT-18K3.5C-H40A-256

Active Image (H x V) 17824 x 64 17824 x 256
Sensor Type Hybrid TDI Line Scan

Pixel Size 3.5 um x 3.5 pm

Interface Camera Link (Base/Medium/Full/10 Tap)

Pixel Data Format

8 bit (2/4/8/10 Tap) / 10 bit (2/4 Tap) / 12 bit (2/4 Tap)

TDI Stage

64 64 /128 /192 /256

TDI Direction

External Control Port EE= Programmable

Trigger Synchronization

Free-Run, External Trigger Signal, Camera Link CC1

Programmable Line Rate and Trigger Polarity

Max. Line Rate 47 khz

Min. Line Rate 1 ki
Camera Link Pixel Clock 85 M

Video Output 2,4,8 EE= 10 Tap
Throughput 0.83 Gpix/s

Gamma Correction

User Defined LUT (Look Up Table)

Black Level

-255 ~ 255 at 8 bits

Gain Control

Analog Gain: X1, X2, X3, X4/ Digital Gain: X1.0 ~ X8.0

External Trigger

External, 3.3V -5.0V

Adapter

10~30V DC

Power

Dissipation

Typ. 12.0 W

Environmental

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

Mechanical

90 mm x 90 mm x 38 mm, 500 g

Configuration Software

Configurator

Optical Interface

Lens Mount

M72 x 0.75

Sensor to Camera Front

10.20 mm (Optical Distance)

Sensor Alignment

Flatness
X

y
z

+25 um
+0.15 mm
+0.15 mm

+0.1 mm

Table 5.5 M72 mount X|® VT CL 7}0[2} A (VT-18K3.5C-E40A-64 / VT-18K3.5C-H40A-256)

Rev.2.0
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VT-3K7C-E100A-32 VT-3K7C-H100A-128

Active Image (H x V) 3200x32 3200x128
Sensor Type Hybrid TDI Line Scan

Pixel Size 7.0 ym x 7.0 pm

Interface Camera Link (Base/Medium/Full/10 Tap)

Pixel Data Format

8 bit (2/4/8/10 Tap) / 10 bit (2/4 Tap) / 12 bit (2/4 Tap)

TDI Stage

32 32/64/96/128

TDI Direction

External Control Port E== Programmable

Trigger Synchronization

Free-Run, External Trigger Signal, Camera Link CC1

Programmable Line Rate and Trigger Polarity

Max. Line Rate

100 kiz

Min. Line Rate

1 kiiz

Camera Link Pixel Clock

40/60/80/85 Mz

Video Output 2,4,8 EE= 10 Tap
Throughput 0.32 Gpix/s

Gamma Correction

User Defined LUT (Look Up Table)

Black Level

-255 ~ 255 at 8 bits

Gain Control

Analog Gain: X1, X2, X3, X4/ Digital Gain: X1.0 ~ X8.0

External Trigger

External, 3.3V -5.0V

Adapter

10~30V DC

Power

Dissipation

Typ. 3.5 W

Environmental

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

Mechanical

60 mm x 60 mm x 36 mm, 223 g

Configuration Software

Configurator

Optical Interface

Lens Mount

M42

Sensor to Camera Front

10.10 mm (Optical Distance)

Sensor Alignment

Flatness
X

y
z

+25 um

+0.15 mm
+0.15 mm
+0.1 mm

Table 5.6 M42 mount X|& VT CL 7tH[2} At (VT-3K7C-E100A-32 / VT-3K7C-H100A-128)

Rev.2.0
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VT-4K5C-E100A-64 VT-4K5C-H100A-256

Active Image (H x V) 4640x64 4640x256
Sensor Type Hybrid TDI Line Scan

Pixel Size 5.0 ym x 5.0 um

Interface Camera Link (Base/Medium/Full/10 Tap)

Pixel Data Format

8 bit (2/4/8/10 Tap) / 10 bit (2/4 Tap) / 12 bit (2/4 Tap)

TDI Stage

64 64 /128 /192 /256

TDI Direction

External Control Port E== Programmable

Trigger Synchronization

Free-Run, External Trigger Signal, Camera Link CC1

Programmable Line Rate and Trigger Polarity

Max. Line Rate

100 khz

Min. Line Rate

1 khiz

Camera Link Pixel Clock

40/60/80/85 M

Video Output

2,4,8 == 10 Tap

Throughput

0.46 Gpix/s

Gamma Correction

User Defined LUT (Look Up Table)

Black Level

-255 ~ 255 at 8 bits

Gain Control

Analog Gain: X1, X2, X3, X4 / Digital Gain: X1.0 ~ X8.0

External Trigger

External, 3.3V -5.0V

Adapter

10~30V DC

Power

Dissipation

Typ. 4.0 W

Environmental

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

Mechanical

60 mm x 60 mm x 36 mm, 223 g

Configuration Software

Configurator

Optical Interface

Lens Mount

M42

Sensor to Camera Front

10.10 mm (Optical Distance)

Sensor Alignment

Flatness
X

y
z

+25 um

+0.15 mm
+0.15 mm

+0.1 mm

Table 5.7 M42 mount X|& VT CL 72} AFYF (VT-4K5C-E100A-64 / VT-4K5C-H100A-256)

Rev.2.0
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VT Camera Link series

=1
=

VT-6K3.5C-E100A-64 VT-6K3.5C-H100A-256

Active Image (H x V) 6560 %64 6560x256
Sensor Type Hybrid TDI Line Scan

Pixel Size 3.5 pym x 3.5 um

Interface Camera Link (Base/Medium/Full/10 Tap)

Pixel Data Format

8 bit (2/4/8/10 Tap) / 10 bit (2/4 Tap) / 12 bit (2/4 Tap)

TDI Stage

64 64 /128 /192 /256

TDI Direction

External Control Port E== Programmable

Trigger Synchronization

Free-Run, External Trigger Signal, Camera Link CC1

Programmable Line Rate and Trigger Polarity

Max. Line Rate

100 khz

Min. Line Rate

1 khiz

Camera Link Pixel Clock

40/60/80/85 M

Video Output

2,4,8 == 10 Tap

Throughput

0.66 Gpix/s

Gamma Correction

User Defined LUT (Look Up Table)

Black Level

-255 ~ 255 at 8 bits

Gain Control

Analog Gain: X1, X2, X3, X4 / Digital Gain: X1.0 ~ X8.0

External Trigger

External, 3.3V -5.0V

Adapter

10~30V DC

Power

Dissipation

Typ. 4.5 W

Environmental

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

Mechanical

60 mm x 60 mm x 36 mm, 223 g

Configuration Software

Configurator

Optical Interface

Lens Mount

M42

Sensor to Camera Front

10.10 mm (Optical Distance)

Sensor Alignment

Flatness
X

y
z

+25 um

+0.15 mm
+0.15 mm
+0.1 mm

Table 5.8 M42 mount X|& VT CL 7tH[2} AP (VT-6K3.5C-E100A-64 / VT-6K3.5C-H100A-256)

Rev.2.0
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VIBWOrkKs VT Camera Link series

5.3 Camera Block Diagram

VT series & 3 7H2| PCB 2 &[0 U1, Block Diagram & Ct&1t Z&LLC}.

32 Channel : FPGA P
Hybrid TDI : :

Line Scan Image Z’;c(;cessing :
Sensor | SPI Control : Control Logic R LCLLLLLLLLLLY .
\ Y, Camera Link -
5 —=|  Ful |
e Y :|Configuration -
EEPROM|~——~| Micro Controller | : i ————. :
N — :

Figure 5.1 Camera Block Diagram
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VIBWOrkKs VT Camera Link series

54 AHEH St EN

ChE e Z= VT series 7HO[2t0f| CHet AHER SE 595 LIEFHLICH

r

I~

RN
: \‘\__..

250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100

01

Wavelength [nm]

Figure 5.2 Quantum Efficiency (Monochrome)
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VT Camera Link series

VIEWOrkKks

5.5 Mechanical Specification
Che EEe YU2|0jE thelo] 7t X145 LiEdL o),

— P
= Camera Mounting Screw Holes

4.5
| Vg
54.0 »‘ *
90.0+0.05 38
~ 73.0 _
4-R9.0
o &) 2
/A
o [ O) G
Image Plane %
’
8 i
S 3 I ;
g™ i
50 | 1
A
V
M72 x PO.75 g [ @
p v
o Y,
_ 4-M4 TAP DP5 10.58:0.1(Mechanical FB)
Camera Mounting Screw Holes 10.20=0:(Optical FB)
.20=0.4(Optica
6.6 42.0 _— 2-M4 TAP DP5
: ‘ ‘ _~~ for Strobe Controller
> | 5
E o
%
J i - I
Eﬁ;\Connector Hole
for Strobe Controller
Figure 5.3 M72 mount X|# VT CL Series Mechanical Dimension
VW40-15C-005
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VIBWOrkKs VT Camera Link series

Connector Hole
e N o e e for Strobe Controller

[:]/

$ SHIOMBIIN
L

7.0 \
- ~— 8-M4 DP5
. 42.0 N Screw Holes for Camera Mounting
and Strobe Controller
60.0+0.05
‘ 54.0 ‘ 36
4-R2.0 ‘
- ©
Image Plane
% Q I
S ¢ E i
o| .
©° 5.0
M42 x P1.0 — ﬂ
g cL2
1 4 ) CTRL(S
4- M4 TAP DP5 / 10.48(Mechanical FB)
Screw Holes for Camera Mounting 10.10(Optical FB)

Figure 5.4 M42 mount X|# VT CL Series Mechanical Dimension

5.5.1 Camera Mounting % Heat Dissipation

Ftoigts S35 e =+ U 7= X5t FiHE ot Fel 225 50 &= O|T2=2 FX[30F
YLICH VT ZtHets HEHo = dA 0 &Edts S FtHetel 3ted 2s XEE MY 2= B4
LHo A FRIELC SEX|2H FHHELE B 4= BALE St 2go| EX

Ch2at 22 2EHQel Ztoj=atelof mats dX[ot= 20| 5L Lt

« RE ZR0 Ao, FtHEte] 5teF 25 ZESID 40 & O[5t2 |/A|St= A0 FELICL

0

.
o

I?.'i
3]
12
i
4
30
i}
C
=}

‘get YOS ALESHO] 2 FtH2t LE 225 =Y & AUSLIC
« AN2HEO 3% FxE S0 YHSE MY SE9 dEY + UAsL
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VT Camera Link series

H 7hel B SO ot oF B oldE 1FSHOF StOH, O HIEA[ StLio| HO| LiAF 271 2&F
MZSHUAI2. O HESl B2, AH8EY 1 LIAS] FF= M4 0|0 ZHH2t0f LEALZE X[ 4 mm O]
HEYEEST MESHAR.

Figure 5.5 VT CameraLink A|2|Z HES HXIE of DFLIAL 2IX]
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VIBWOrkKs VT Camera Link series

6 7iHzt A& &

Che MES AL2XIC| ZEEO0| Camera Link Frame Grabber QF & AZEQ|0{7} AX||0f QCtn
ZP4stL|Ct AbM|SE LH2S Camera Link Frame Grabber AF2 MM E A DAAQ.
CHS ZEXtof et AMS A HFEO| 7tHetE AZdTL Ct,

OI'

1. ZtOietet Mol 33 EX7F 22|50 J=X|, AREHO MAO| HH J=X| SQISHMAIL.
I:l
=9

2. Camera Link #|0] ot% 8 7tH2te| Camera Link1 {4 E{0| 1 CHE £2 Camera Link Frame
Grabber 2| Base 7 E 0 AZLLICE

3. CameraLink #0|22| 3t% &2 7IH2t9| Camera Link2 A E{0] 1 CH2 £-2 Camera Link Frame
Grabber 2| Medium/Full B0 HZTHL|Ct

4. WY OHHE 7iH2tel 6-pin TR YH THXo| HAZATLCH

Me OHEol 2218 M| |
6. 2E AH0|20| MH2 HEASK Helgct,

FHJ
r=
[m
bt o [

Camera Link Medium/Full Configuration AF2 A| Fo|Algt

VT CL 7tH2h= Camera Link Base, Medium, Full Configuration & X|® % L|Ct. Camera Link
Medium % Full Configuration 2 2 7tH[2tE AL&St2{H F 7H2| Camera Link #0|=
AEst0| 7t 2t2t Camera Link Frame Grabber & S Zs{OF &tL|Ct. O|f, 7t|2to]
Camera Link1 7{=lE{= Camera Link Frame Grabber 2| Base Configuration € {49/ E{ 0
AZ5ta, Camera Link2 {9 E{= Camera Link Frame Grabber 2| Medium/Full
Configuration & 74 E{ 0 HAZsHOF tL[LCE.

CAUTION

6.2 ZiH 2t Mo

e Configurator.exe LIS MG 7IHZLE MO = AUSL

F
._'_

« XAl Configurator £ http://vision.vieworks.com H[A] Ct2ZE%SH = USLICH

AN
o XiMTH LIS AR3l= Frame Grabber AF2 AHME X DEIAAIL.
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VT Camera Link series

7 Camera Interface

71 General Description
FtHate] $RE0E 4570 AZ Mt ME|EA| LED 7t o0

e (@ Status LED:
e (@ 26 % MDR/SDR {4 E 1 (Camera Link Base):
* (® 26T MDR/SDR #{4E| 2 (Camera Link Medium/Full):

242to|
Mel e &
HIC| 2 CO|Ef
HIC| 2 CO[Ef

3
o
3
o

Jls2 o=t

s DE HA

X 72 M o

e @ 6T M@ 43 Cix} toer M &=
e (® 4T HEE YEH CHXL 2 E2|A Az U™ I Strobe £

X|2l VT Camera Link Series Back Panel

M72 mount(2%) ¥ M42 mount(REZE

Figure 7.1

7.2  Camera Link MDR/SDR 7{4JE{
13 1
@\lllllllllllll/@
26 14
Figure 7.2 Camera Link 7{4/E{
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VT Camera Link series

7tol2t £82 7tH2t @3 EF(Camera Link Standard)S 20, 4 Ho| H A4 CHS ®QF 25Ut
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 N/C N/C N/C
PAIR 9
23 N/C N/C N/C
1 N/C N/C N/C
PAIR 10
24 N/C N/C N/C
12 N/C N/C N/C
PAIR 11
25 N/C N/C N/C
13 Ground Ground Cable Shield
PAIR 12
26 Ground Ground Cable Shield
Table 7.1 Pin Assignments for Camera Link Connector 1

Rev.2.0
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VIEWOrkKks

VT 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 7.2 Pin Assignments for Camera Link Connector 2

Rev.2.0
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VIBWOrkKs VT Camera Link series

Model Mount Type Camera Link Connector Type
VT-3K7C-E100A-32 M42 mount SDR
VT-3K7C-H100A-128 M42 mount SDR
VT-4K5C-E100A-64 M42 mount SDR
VT-4K5C-H100A-256 M42 mount SDR
VT-6K3.5C-E100A-64 M42 mount SDR
VT-6K3.5C-H100A-256 M42 mount SDR
VT-4K7C-E120A-32 M72 mount MDR
VT-4K7C-H120A-128 M72 mount MDR
VT-4K14C-E120A-16 M72 mount MDR
VT-4K14C-H120A-64 M72 mount MDR
VT-9K7C-E80A-32 M72 mount MDR
VT-9K7C-H80A-128 M72 mount MDR
VT-12K5C-E60A-64 M72 mount MDR
VT-12K5C-HB0A-256 M72 mount MDR
VT-18K3.5C-E40A-64 M72 mount MDR
VT-18K3.5C-H40A-256 M72 mount MDR

Table 7.3 702} 22 CameraLink H49E |

Tap Mode CL Configuration | CL1 Connector CL2 Connector
2 Tap BASE O X
4 Tap MEDIUM @) o]
VT Camera Link Series
8 Tap FULL @) o]
10 Tap FULL 0 o]
Table 7.4 CameralLink 3 ZEE H4YE AHA

Camera Link #|0|2& AI23}0| Frame Grabber 2} Camera Link HHEZ AT 0 AA
Q|X|0f| ZF=o|8ljoF $FL|C} CL1 Connector 2F CL2 Connector 2| | X|7} H ™ Z02}Q
GA0| MUZE EHEX| LAHLE HFEQE 7tH2te| Serial 410 YAXMoZ L[|

=
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VT Camera Link series

[e)
7.3 HEl o™ TExp
M@l 3 CHXtE Hirose 6 T 74 E{(part # HR10A-7R-6PB)O| 0 Z HiX| Sl M2 i3 Z&L|Ct

Figure7.3 H

4o
=
I

A THxtel o HiX| =

Pin Number Description
1,2,3 DC Power + Input DC Power Input
4,5,6 DC Ground - Input DC Ground

Table7.5 T U3 Tixje| © /g

+ Hirose 6 T H4YEHO| HZEE|= 0 O0|Y(mating) 7149 E{-= Hirose 6 E =2{(part #
HR10A-7P-6S) = 552 H4AHYL|CL
+ QF M2 33 X 10-30vDC MY ZHo| 3A O] MF £HS X[ H™
OfHE Ol AHBS FHEYLICH (MY OHHE H=2 FOfso
HXE AMEY We z

UL 62368-1 QT2 B2 PS2 0|ste] &K|E ALESIMAIR).

-

MY U Al FOlARY

o FtHiEte] M@ B A2 Ho FrH2tel ¥ HRO0| HMU=s A
HeoiFaAlR. FtoEr 282 |elo] # = UFLCH
VS

o ZroEte] HE MY 2 gE =1tsio]

CAUTION
24" & YgUL
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VIBWOrkKs VT Camera Link series

ol /2=
74 ZHUEE Y/E" Xt
HEE /&3 CHXH= Hirose 4 T H4Y B (part # HR10A-7R-4S)0|0H, 2| Ez|H Az I AERH
=Y ZEZ PO JASFUCH B HiX] ® FHe oS ZELU
Figure 7.4 ZEE Q/E¥ X} T HIX| T
Pin Number Signal Type Description
1 Trigger Input Input 3.3V ~50VTTL input
2 Scan Direction Input Input 3.3V ~50VTTL input
3 DC Ground - DC Ground
3.3 V TTL Output
4 Strobe Out Output
Output resistance: 47 Q

Table7.6 TEE UY/&™H TiXo| T 7

Hirose 4 T 4 E0 HZE L= 00| Y (mating) 49 E{= Hirose 4 T Z2{(part # HR10A-
7P-4P) = 32| HYEHYLICH
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VIBWOrkKs VT Camera Link series

7.5 Trigger / Direction Input Circuit

ofgf D82 4 T AHYES E2[AH M= Y TDI Yt UE 225 HEIWLD ASLICH E2[AH Yt
TDI ¥ 4= O[= OiEIo| 248t CMOS HIEHE &of WF 222 HEELICE HH2oA 214
tset £A E2|H &2 1ps0|H YHE EZ|A 27t 1ps FELH &S 2 7HHE0A ER[A &
FAIBHA EUCh F E2[A M=ot TDI get YH2 of2fol 22kt 20| M2E IS5 + ASFHCL

USER Camera

47 Q
Trigger Input(Linelno) > >e > Trigger Input

Direction Input (Lineln1) >

)

. 47 Q
Ground Signal
> {" > Direction Input
[ E— —0
- Input High Level( 2 ~ 5V) 4|>

- input Low Level (0 ~ 0.8 V)

é@@@

HR 10A-7R-4SB

Figure 7.5 Trigger / Direction Input Schematic

7.6 Strobe Output Circuit

Strobe 23 AT = 33V =3 2|”O| Line Driver IC & E8iM ZHEH, NSOl HA Z2 FIH 2| Line
Start E2|AH AlZ(shutter)?t 577|250 =3 € LICH9.13 Strobe Mode & 11).

USER
Camera

D1 =
@1 =

Ground Signal <1 ® D

Strobe Out < @ 3@ < Strobe Out

47 Q
3.3V HR 10A-7R-4SB
J I_ ................... ov

Figure 7.6 Strobe Output Schematic
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VIBWOrkKs VT Camera Link series

8 Acquisition Control

O] FoME= FHES 2Sots O 2%t Ciait 22 =0 s XM YEE MS UL

e Line Start E2|7 - Trigger Mode
+ Line Rate A|Of

8.1 Line Start E2|#A

Line Start E2|H= 2t o 252 A%St= O AFEE LI Line Start E2[H = ZHH 2t LT 0| A

M5 L Source LtZtO|E{E CC1 £ External 2 2750 QF MM 523 == UESLULCH Line Start
E2|AHE 7tH2to]| S2tH ZtH2ts 2t i SE5Z A|ZghL|CH

8.1.1 Trigger Mode
Line Start E2|Het 2tHE 7IE 523 Oi2t0|EH+= Trigger Mode LtzZt0|E{ L|C} Trigger Mode
otZt0/E{= OFF == ON 22 MYT £ U&L|Ct

8.1.1.1 Trigger Mode = OFF

Trigger Mode LIZI0/HE OFF £ HEstH E
20| AFEXf= ZHO[2H0] Line Start E2|HE &
Trigger Mode £ OFF £ MAXN3IH 7t 2t= XI5

2%t 2= Line Start E2[AHE ZHH 2 LHROA H-E5}7]
=g 2a7t glELr.
o

=
Z Line Start E2|H AT E MMtL|Ct

Free Run

Trigger Mode ItZ{0|E{E OFF 2 AHstH 72t LHEOAM EQ3t BE EB|AH A

MEgL|CE O|Qt 20| 7tH2tE HEstH ALEAIF Hast E2AHE SE5HX| Yot
i

=
AL SHE HASYLICH O[T AHE YRS 23] “free run0l2t BHLICE,

= =

Hllﬂl
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VIBWOrkKs VT Camera Link series

720 M Line Start E2|H M2 E HdSt= £ = Line Rate Lt2t0|HO| o8 Z2FE & JUELICH

=o0o=2 T
. HX| Fioit AFHOIM 8] JHsE A line rate BOF A2 Ztoz MHE XM line rate 2 FAS
s|S3fLct
[ ) -6—

AN Zio2t 2F0A A& Ztset

line rate 2 FA&= 2 STL|CE

[wag

ICH linerate ECt 2 o2 ANSIH FtH2t= & 7153 ||

Exposure

Internal Line Start
Trigger Signal

Line Readout J

Duration determined by the
. . I Line Rate parameter
Line Period

Figure 8.1 Trigger Mode = OFF

Tl
:

1
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VIBWOrkKs VT Camera Link series

8.1.1.2 Trigger Mode = ON

Trigger Mode LIZt0|EHE ON S Z MMM ALEXE F4 2E
SoollOF 2 LICt Source LtZt0|EH = Line Start E2|H A= 9
X| gLt

o

2|8l ZtO 210 Line Start EE|H A E

(=13

ot AN A Z(source signal)E

mo M

M 7153t Source IiZO|E = Ct2ut Z&LC.

e External: 2FO0|M dHE T7| MU (EF| SFEY O EE= External EB[ A=zt gHE FtH2te)
HEE °'/%E4 CHXFO| Z=QU8H0] 7+OY|2H0]| Line Start E2|H AZE 228 4= JASL|CH
XtM$t L8 7.5 Trigger / Direction Input Circuit & X5 AIL.

« CCt: Camera Link Frame Grabber 2| CC1 THAIE Sd{A ZtH2t0]| Line Start E2|H AMSE
32 = USLICL XMt 182 Camera Link Frame Grabber AHE MAEAME

Source IfZ0|HE ATt = Activation Erarcuag MESHOF SHL|C}.

M 7H5%H Activation Ii2tO|E{&= CH2Db ZH&L|CH

« Rising: HM7| M=Zo| 4% OfX|(rising edge)E Line Start E2|HE &S5t F XL
e Falling: M7| Mol st Of X[(falling edge)S Line Start E2|HZ ZESI=E X|YELICE
* Both: H7| M=ol 45 W 5tY OX|E Line Start E2|HE XESst=E X|HeL(Ct.

Trigger Mode I}Zt0/E{E ON 22 E7%o 42 7IH2tQ| linerate = 27 E2|AH MZE ZESHY Mo

A OlA

X
T ASL T o, HE Jts%t ALY linerate 2L} WE £z 2 EZ|AH M2 E SG5HH o ELCH

Exposure
External/CCA1 I |
Trigger Signal

Line Readout J

Duration determined by the
. . Trigger Signal Period
Line Period

Figure 8.2 Trigger Mode = ON

L
:

1
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VIBWOrkKs VT Camera Link series

8.1.2 External/CC1 E2|H A3 AR5}

Trigger Mode If2t0/E{E ON 22 M7F5t1 Source Ht2t0[E{E External &
Fto 2t External = CC1 E2|A A& (Line Start)y2 228H0F Y4t &
Camera Link Frame Grabber 2| CC1 HHAHE oM E2|H MZE 33
CC1 2= AMMslof TtL|Ct. O3 CtS Camera Link Frame Grabber M ZALOA XS 8t= API & &£3}0]
CC1 E2|AH AMZE Line Start EE2|AH d=2 M ZtH2H0| S5 & ASLCE XtMeh LH&2 Camera Link

Frame Grabber A2 AHAME FHIOSHAMAL.

Hardware & E3|M E2|H AMSE Z239I2{H Source LiZ}0|E{E External 2 MH™s|of gLt 1H
ChS M™Est M7| MSE FtH2to S2ctH 2l el Line Start E2|7H AT E FHHEIOA QIASHA & L|CH

2 EE cC1 Mzl A5 OX| SY/EE St O|X|E Line Start E2|HZE AFE™ = QUEL|CL
Activation Lf2t0|EHO|A && OX| S/EE st XS EZAHZ AKX MEigL|C}.
ZtH2t7t o8 E£= cc1 M=o Moo osf Asst= d0e 28 E2|AH Mz F7|0| ofsi CrSot

Z0| line rate 7t 2™ & LIC}.

Line Rate (Hz) =

External/CC1 signal period in seconds

O£ =01, 20 ps(0.00002 ) F7|2| QF EE[AH A2 E FIHZtE ZS5HH line rate &= 50 kiz & LICF.
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VIBWOrkKs VT Camera Link series

8.1.3 Rescaler Mode

Rescaler Mode & AMESHE 2| E2[A M=ol F7|§ Rsts HEgR =3 + USHCLL O S0,
C

ZiH| 0|0 #H E(Conveyor Belt)2| 21T L (Encoder)E AHESHY ZtO2te| 3 CHXtO| EE2|AH MZE S5dt=
42, AAGOA B 3T EHots HAO = NFE[0] USLICH O, =% "zko| Ay HX|E
Stz 4<% Rescaler Mode Ol A AREX}7F FtOy2tof 2 &

o
97| 9lef E27 ABo| 7|8 £Ws
_JIQ_X

£ of
EgIA M=o F7|E CiZa 20| =Y + USHC

—_

Line Rate (Hz) = External Trigger Line Rate X Rescale Rate
' Line Period :
External/CCA1 |
Trigger Signal
. Rescaled .
' Line Period '

Rescaled Trigger Signal
(Rescale Rate = 0.5)

Rescaler Mode 23 H™HO|= Ct31t &L Tt

Configurator Parameters Command Value Description
srm 0 Off Rescaler Mode Sl X
Rescaler Mode
srm 1 On Rescaler Mode &7
Hatst E2| HEg 431
Rescale Rate srr f 0.010000 ~ 100.000000
f: Float, 0.010000 ~ 100.000000
srf0 16
srf 1 32
E EZ|A A=9
srf 2 64 N
Rescaler Filter X E(jitter)E Z2M3H7| 2t
srf 3 128 _
IE X+E 4%
srf 4 256
srf5 512

Table 8.1 Commands related to Rescaler Mode
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8.1.4  Trigger Statistics
Trigger Statistics 7|52 S 7tH 20| Y= E2|H AZ 2} Trigger Rescaler & Edf| HstEl E2|A
M E olgt = &Lt

Configurator 0| | X| S &t= Trigger Statistics It2|0|EH+& Ch21f ZH&L|Cf.

Configurator Parameters Description
InputTriggerRate - 7o etol YEElE Eg|A Mol £ HA|(Hz)
Ftoato) YHEl= E2[A M2 HOf £=
InputTriggerRateHighest - o
HA|(Hz)
Ftoato) YHEl= E2[AH M=o X|H(jtter)
InputTriggerdJitter - o
HA|(%)
Trigger Statistics FtH 2t YEE= EB|A AMZo HA =
InputTriggerDuration - o
HA|(us)
. Trigger Rescaler & Soff HatEl E2|H A=z 9
RescaledTriggerRate - .
£ HA|(Hz)
. . Trigger Rescaler & Soff HatEl E2|H AM=z9|
RescaledTrigger Jitter -

X E (jitter) EA|(%)

Table 8.2 Trigger Statistic Parameters
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8.2 5|2 7}53F X Line Rate

dutdo 2 Zio2to|M 58 7t 2 linerate = Chadt 22 o2 240 2lsf Mot L

+  Camera Link Tap Configuration(Tap Mode) A X.
7tHEtE O 2 Tap S AFESIE S 27ESIE FiH2toM 2 Sot 2tel oS AFEXA HARH
Camera Link Frame Grabber 2 T&3h= A[ZHO] O HA| ZELCL OE &0, Tap Mode LIZt0|HE 8
Tap(Camera Link Full Configuration)2 2 A735}™, 4 Tap(Camera Link Medium Configuration)2 2
HEYUE I 2Ot 28] O #E Z=2 JtH2toM HO|HE St

M72 Or2 EE X[Jot= VT CL 7t RS & 7tstt X linerate & LSt Z5LIC

—

Tap Mode VT-4K7C / VT-4K14C VT-9K7C VT-12K5C VT-18K3.5C
2 Tap 41.3 iz 19.0 ki 13.5 ki 9.5 ki
4 Tap 82.1 kiz 38.0 kiz 27.1 iz 19.0 Kz
8 Tap 125.0 kiz 75.7 ki 54.2 iz 38.0 kiz
10 Tap 125.0 kiz 94.5 kiz 67.6 kiz 47.4 ki

Tap Mode £ 4 Tap(CL Medium), 8 Tap(CL Full) % 10 Tap(CL Ful)22 &3t 42 5 7H2| Camera Link
70|28 AFE3l0] 7tH 2t Camera Link Frame Grabber & ¢ Zsjiof $tL|C}.

Table 8.3 M72 mount X|& VT CL 7iHi2} 2E 5|8 758t %] Line Rate

M42 OF2EE X|st= VT CL 7tH 2t 2@ Pixel Clock 85 Mz0lA 518 7tsst
Z&ucoh

[wag

|CH Line Rate = Ct21t

Tap Mode VT-3K7C VT-6K3.5C
2 Tap 52.8 kiz 36.5 kiz 25.8 ki
4 Tap 100.0 kHz 72.7 iz 51.5 kiz
8 Tap 100.0 KkHz 100.0 khz 100.0 khz
10 Tap 100.0 KkHz 100.0 khz 100.0 khz

gt 42 & 72| Camera Link

Tap Mode € 4 Tap(CL Medium), 8 Tap(CL Full) 5! 10 Tap(CL Ful)22 A3l
EEI=s

A0l 2& AFESIO Zt02tRF Camera Link Frame Grabber & A Z 5| 0f

Table 8.4 M42 mount X|® VT CL 7iH2} 2 E 8 758 %[l Line Rate
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9 Camera Features

9.1 Operation Mode

VT Camera Link 7t02t= Area T+ TDI(Time Delay and Integration) & 7tX| REZ AE5% 4= QU&LICt
Area ZEO|M FtHO2t= 2 XHA —!e' HiE S A8 FAaZ &St Area Scan 7t 2Rt & LSHA|

ASeLC O] RE= AAF CHeE X|Q 7tH2tE H &= ol R8YLICL
TDI ZEO|M Zt02t= AL & Line Scan 7tOHIE2t2 2335k, Lt Line Scan 7|2t CHH| Z|CH 256 Hi 2|

SAE AZ2 NS WAST 4 YsLCh

o

ol= Ctg1t Z&LCh

Operation Mode &

Configurator Parameter Command Description
som 0 TDI FtH2tE TDI RE2 XE
Operation Mode
som 1 Area FtH2tE Area REEZ EE

Table 9.1 Commands related to Operation Mode
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9.2 TDI Stages

=
UASLICE OE =0, 7tH2t0AM 256 7H2| TDI Stage € AFE2SIEE HNSIH 256 HY SAEl A2

g & AFLICH

Area 2 E0|A TDI Stages LtZt0/E{= A A9 =O0|(Height)S AP T LICL OE =0, VT-18K3.5C-
H40A-256 Z 20| A Operation Mode £ Area £ A7} TDI Stages £ 256 22 HESIH 17824 x 256
Area Q&2 25 = UL LLCHL

TDI Stage 22 FF0l= L3t 2L Ch

Configurator Parameter = Command = Value Description
std 1 16 TDI Stage =2 16 & 47
std 2 32 TDI Stage =& 322 4%

TDI Stages
std 3 48 TDI Stage =5 4822 47
std 4 64 TDI Stage =5 64 2 A7

Table 9.2 Commands related to TDI Stages (VT-4K14C)

VT-4K14C-H120 2| 4%, ¢ TDI Stage 40| ZZf 32,64, 96, 128 2 LIEFEL|CH &G
O|2 MEHSIEH MM ZE 16, 32, 48, 64 stage & SEFSFL|CE

Configurator Parameter = Command @ Value Description
std 1 32 TDI Stage =& 322 273
std 2 64 TDI Stage =& 64 2 273

TDI Stages
std 3 96 TDI Stage =5 96 22 &%
std 4 128 TDI Stage =& 128 2 27

Table 9.3 Commands related to TDI Stages (VT-3K7C/VT-4K7C/VT-9K7C)

Configurator Parameter = Command = Value Description
std 1 64 TDI Stage =5 64 =2 273
std 2 128 TDI Stage =& 128 2 27
TDI Stages
std 3 192 TDI Stage =& 1922 273
std 4 256 TDI Stage =5 256 22 A7

Table 9.4 Commands related to TDI Stages (VT-4K5C/VT-6K3.5C/VT-12K5C/VT-18K3.5C)
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DEY dY 753t TDI Stage & CHSat Z&LCH

Camera Model Available TDI Stage Values

VT-3K7C-E100A-32 32
VT-3K7C-H100A-128 32/64/96/128
VT-4K5C-E100A-64 64
VT-4K5C-H100A-256 64 /128 /192 /256
VT-4K7C-E120A-32 32
VT-4K7C-H120A-128 32/64/96/128
VT-4K14C-E120A-16 16
VT-4K14C-H120A-64 32/64/96/128
VT-6K3.5C-E100A-64 64
VT-6K3.5C-H100A-256 64 /128 /192 /256
VT-9K7C-E80A-32 32
VT-9K7C-H80A-128 32/64/96/128
VT-12K5C-E60A-64 64
VT-12K5C-H60A-256 64 /128 /192 /256
VT-18K3.5C-E40A-64 64
VT-18K3.5C-H40A-256 64 /128 /192 / 256

Table 9.5 ZiH2} 2HH LM 7H5%t TDI Stage

VT-4K14C-H120 2| Z%, ¢l TDI Stage 20| 2f2f 32, 64,96, 128 2 LIEFEL|CH 23|
O|E MEHSIEH AMHNZE 16, 32, 48, 64 stage & SESFL|CE
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9.3 Direction

TDI EEOHHE Direction L2t0[HE AESHY o Mol A7 Hots MEY &= UAFLICH 2t
M7t Zto2tel ot EES MA L7k, O ofF et AfEES XLt

=
Forward ZEE AtE3HoF LICE B2 2tQ) Fos &5 M7t 7tHEte ARE2S AN X|L7ta,
st

“‘E
2=

mOI-

1 .2 7tH2te| OFHEES X|LH7te ZA20= Reverse ZEE AM28[0f &FL|Ct EESH Direction &
Line1 £ HEsIH FtH2te] HEE /&3 CHXr 2 |#H T FULZ = BN s M7 MS(Low =

H
Forward, High = Reverse)E &dilA A7 Hak2 Hojg = JSHL

e N e ~
O _
=== | ObjetPassing Camera | Obiect
| | o | | — | — |
Object / \ ==
| =/
- 1 -—
o oo S Object
E | — | — E
e SR g =
o Object o
= ] = |
d=p
\ Y, \ Y,
Forward Direction Reverse Direction

Figure 9.1 Direction

Configurator Parameter Command Value Description

ssd 0 Forward Forward Z&o =2 H& AH
Direction ssd 1 Reverse Reverse WO =2 Fab A7

ssd 2 Line 1 QB MBE EsfM AZH wiSF HOf

Area 2 E0|A Direction LtZt0|E{E Reverse 2 AMSIH 2O Z HISHO| HIR FAS S £
OIﬁL_lEI-.

A H
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94 Region of Interest

o

ROI(Region of Interest) 7|52 &3 AtEA= MM 2t & HRE dt= HO|HE =& =4 FY
XNEg = ASLLCH 7HHE 283t= a2 A Yol T2 FYED MMM readout T CHE
7tH 2t A frame grabber 2 &%

ROI= 4N ol &1F B2 7|2 & dt41, ROl fIX|t 37|& Offset X X! Width &°d0] [}2f
HO|EILICL O|E B0, Offset X E 16 22 MFst1 Width & 256 22 MFstHM CHE g1 20| ROIE

AEgUCt o] B2, 7tH2l= 16 £ E 271 7HX|2] A S readout 5t H& Lt

|:| = Pixels within the ROI

' Offset X in Pixels . Width in Pixels "
N X ;
Tl T 2T: T+ 13[14] 15 [16 17 [re 1o [2r 22 [ [aa 25 26 ] | [ ferofert|r2ferafer {
ol 23]+ 13|14 15161718 19|20 | 21 [ 22| 23 | 24 | 25| 26 | | [270le71|272]273]274
TDI Stages ; ;
1 1
|0 | 1 | 2 | 3 | 4 |ii|13|14|15|16|17|18|19|20|21|22|23|24|25|26|ii|270|271|272|273|274| {

Figure 9.2 Region of Interest

941 ROl AH

JI2H22 ROI& ZtH2t Mo TN =8 AFESt=E 2850 ASLICE FHH 2t Offset X A
Width & #Z3t0| ROl S| A7|2t /K& HEY &+ USLICE
7toi2te] ROIE 278 Mo Chg AtedE 850 F

—_

_|
o [
k)
ot
I
o

« Offset X 2t Width A7 gfe| 20| ZtHet dM Z2 =tstH ot ElL|CH O& S0, VT-12K5C 239
B2, Offset X 2F Width &7 Zt2| &0| 12480 2 Z=1fsfA = O EL|CH,

« OffsetX = 0FE 162 Hi=2 2F3H0F 511, Wi

S
>0
rir
B
e
N

56 FE 16 2| Hix=2 H7YSHOF BfLICf.

>

83t= frame grabber Of [EtA ROIS|l 91X X = 7|0f et F7HE Q1 Hof Aol
%

T+ UELICH AFESIE frame grabber 2] A2 MEAME FASIMA|L.

£0
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M72 O E X[ VTCL 2H0AM ROI 7E0 [E 5& 7Is8

bt
=
[
>0

D

Pyl
o
[0}

rr
n
ojo
=
my
>
-
n

VT-4K7C / VT-4K14C VT-9K7C VT-12K5C VT-18K3.5C

4096 125.0 khz 125.0 khz 100.0 ki 80.0 ki
6000 - 112.1 kiz 100.0 ki 80.0 ki
8192 - 82.3 kiz 82.3 kiz 80.0 ki
8912 - 75.7 kiz 75.7 kiz 75.7 ki
12000 - - 56.3 kiz 56.3 kiz
12480 - - 54.2 Kz 54.2 kiz
16384 - - - 41.3 khz
17824 - - - 38.0 kiz

Table 9.7 ROI 20| UZ $8 7h58H ZICH Line Rate (M72 Mount - 8 Tap Mode @ 85MHz)

M42 OR2E X[@ vTCL 220A ROI dH0| E 5{& 7ts% X|f Line Rate & Ca1t Z&L|CH.

VT-3K7C VT-4K5C VT-6K3.5C
1024 100.0 kHz 100.0 khz 100.0 kHz
2048 82.3 ki 82.3 kiz 82.3 kiz
3200 52.8 Kz 52.8 kiz 52.8 kiz
4096 - 41.3 khz 41.3 khz
4640 - 36.5 kiz 36.5 kiz
6560 - - 25.8 ki

Table 9.8 ROI 20| U2 5|8 7h58H ZICH Line Rate (M42 Mount - 2 Tap Mode @ 85MHz)

CAUTION

518 7ttt Z|OY linerate 2 FA S =552 FHHEL2| Tap Mode £ 10 Tap(Camera
Link Full Configuration)2 2 A7gs{0F 2tL|Ct. O] A2 & 7H2| CameralLink # 0|22

A5t 7t 2t2F Camera Link Frame Grabber & @ Z38ljOF &fL|LCt.

Rev.2.0
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Binning 7|52 QIS HAQ gtE HlM ZHIER [ WE £ 2 O|3sts Yol gy 250
tsotd, g sl daA7lE BatE AEUC Binning 7|52 = 2 = #HE 0] O X2
S A= Yol 2t Iy 2SHior & i REUCEH

Horizontal Binning

Binning Horizontal L2t0|HE x2 2 AHSIH, = It sz AT )

Vertical Binning
Binning Vertical LI2t0|HE x2 2 HESIH, § HE £ 2 0|55ts &2 oS

fefes oL

Lok

=S A O
ﬂ%‘l‘ NI\—T'—,

Binning 7|5 2@ FEO0 & L3t Z5LICH

Configurator Parameters = Command Value Description
o sbh 1 x1 Horizontal Binning i K|
Binning H
sbh 2 x2 T8 g O 94 5 28 4%
o sbv 1 x1 Vertical Binning Si{ A
Binning V
sbv 2 x2 A dotoz Oy I 5 22 43

Table 9.9 Commands related to Binning

Binning 7|52 VT-3K7C, VT-4K5C, VT-4K7C, VT-6K3.5C, VT-9K7C, VT-12K5C % VT-
18K3.5C ZEHO|ATH AHEY &= USLICH
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9.6 Data Bit

FIHE:s EMOZ 12 bit THEY 2|2tL|Ct. Data Bit LiZI0|E{E AtESI0] 7t 2toA HMEst= G4

2 X
HIOIE{ Q| pixel format2 ZEE &+ ASLICH

MSB LSB

Original Data |D11|D10]J D9 | D8 | D7 | D6 | D51 D4 | D3| D2 | D1 |00

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

L]
L]
e
e
S
—
e
et = =
et = =
|

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

L]
L]
E—
E—
E—
E——
E—
=1

8 bit Output | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO

Figure 9.3 Data Bit

Data Bit 2t#H FZO0j= L3It 5L T

rir

Configurator Parameter Command Value Description
sdb 8 8 bit Data Bit £ 8bit 2 47
Data Bit sdb 10 10 bit DataBit £ 10bit=2 473
sdb 12 12 bit DataBit £ 12bit £ &7

Table 9.10 Command related to Data Bit
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9.7 Gain %! Black Level

Gain II2I0|HE J7I6tH 4o B T4 g2 3712 = JUSLLCH Ol Qs MMM EHd=

UELC =2 Grey ¢S ZtO2tolM Y = UASLICL

1.  A3lE= Gain Control Lt2t0|HE MEHSHL|C,
=

2. IHEot Gain I2tO|EE A5t

Black Level II2[0E{E ALt FHHEOf M E=st= HE o 27 ¢UF offset 2 F7H =
AL Lt
1. Black Level Li2I0|E{E ¥ol= ez SFYUCL

|

2. Pixel Format It2t0|E &7 g0 w2t 28 4 8ol7F 2t Lo

Gain % Black Level 87 &3 HHO

rir

Ct=ot &L Ct

Configurator Parameters Command Value Description
Analog Gain sag1,2,3,4 | x1, x2, x3, x4 | Analog Gain 4t &%
N . Digital Gain %t &3
Digital Gain sdg f x1.0 ~ x8.0
f: Float, 0 ~ 18 dB
Black Level 7} 273
Black Level sdbl n -255 ~ 255

n: Integer

Table 9.11 Commands related to Gain and Black Level
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9.8 Optical Black Clamp

Optical Black Clamp 7|52 AF&SIH MM 2k B3tE
AH8SHH VT-4K5C 72t HAIZte 2 25 W30 M2 Offset 2 MY 2=0| osh T

6
H HotE F Azt
Optical Black Clamp A% ## XML It2t0|E &= Ch3at Z2& LU C

XML Parameters Value Description
Off Optical Black Clamp 7|5 SHA
On Optical Black Clamp 7|& AM&
Table 9.12 XML Parameters related to Optical Black Clamp

AnalogControl, OpticalBlackClamp

Optical Black Clamp 7|52 VT-4K5C ZHOMT ArRE 4= USL|CH

9.9 LUT

LUT(Lookup Table) 7|52 &3 22l A ¢S Yool A gtez gighst - AUFLIC

Luminance

Zh g Zrofl CHoll YCHY ojE =7 o olol 12bit Y0 CHall Lol 12bit E2S HZE
UAELCE LUT = 4096 71(0~4095)2| &8 w42 «= HOIE HEHZ #4850 AL, 7tH2h= LUT Ho|E
HYELE SILEQ| non-volatile 37t M3 LICH AFHEXtE LUT HE O2E MEHE == ASL|CH

o
ZrH[2H0l LUT GIOIHE CI22EStes Y82 Appendix B E HISHIAL.

4096 entry

Lookup Table | 12-bit Data

12-bit Data ———»|

Figure 9.4 LUT Block
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LUT
4000 e
3500
3000 //
< 2500 /
>
5 /
3 2000
3 /
1500 7
1000 //
500
0
0 500 1000 1500 2000 2500 3000 3500 4000
Input Level
Figure 9.5 Gamma 0.5% o] LUT
LUT 23 FHHOol= ChZ1 25U
Configurator Parameters  Command Value Description
sls 0 Off LUT Z|ls oA
LUT
sls 1 On LUT 7|5 H&
Table 9.13 Commands related to LUT
Rev.2.0
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9.10 Dark Signal Non-uniformity Correction

O|EMCoE W3| o|F2 oM CIXE 7IH2t2 42 2SS Fyof & T2 42 A
‘O(zero)O| ALt 25F ZOtOf grL|Ct SHX[TF MM LHo Z T2 Yo gt8dts F=IF e &= U7
2ol dNZE oF2 2E80M FYE &SSHH FtH2toM F38E= 2 I 42 OE = AS5HO
Ol2{gt XtO|Z DSNU(Dark Signal Non-Uniformity)2t 1l S, VT Camera Link 7t0|2t= O[22t DSNU &

28g = A= 7IsS ML

Configurator Parameters Command | Value Description

Zt Analog Gain M3 Zh(x1, x2, x3, x4)0| CHdf
Generate All gdda - N
Z{Zt°| DSNU HIO|HE 4-dsta ME
Generate gdd - DSNU H|O|H M-
49 DSNU HIO|HE H|2/2d H=2|of
MYt
« Generate 2 ‘dd3ot HO|He 2gd oz
Save to Flash sdd - N
MEE7| W20 Zthzte] S AL H =
siE HIOIHE AM8st2{™ Hgldd oz2|o
MZoHOF LT
Higl2d o220 MO A= DSNU HoHE
Load from Flash ldd - N
sled HE22 S2S T

Table 9.14 Commands related to DSNU

Rev.2.0 Page 50 of 95 VW40-15C-005



VIEWOrkKks

VT Camera Link series

9.10.1 AM2XlI DSNU EE Zt M A HF
AEXI7F HA AHE Z0] SA DSNU 27 e Mdstn MESte{H, otef EXE WELCH
=M3tE DSNU HIO|HE 4dste{H, Ztnz2tel MRAS A = ZiH2te] ot F =2L7t
OFg3tEl 0|0 DSNU HIO|HE M3,
1. ZIH2toilM DSNU 23 S 4de mols MM MME ALSSLCH matA, dd MM TX|
4O|E AIBSIEE ROIE HEst= A0 E5LICH
2. Ftojzgt d=E E@ALL d=xo| ZEIJWE B, A4 St &2 2T o{F2 2E0M 2tel FHE
2555 gLt
3. 7FIM2tE Free-Run ZEZ HHSIL 28 E2|A M= E HEY 3a5t0 2o o 252
NESg=IgE| )
4. DSNU EFE 72 ddgct
o Generate FHS HASI DSNU HIO|HE d-dste{® 58 CHAE TI™dSHHUAL.
o Generate All 3H S M0 DSNU HIO|HE 45T 6 ¥ CHAE TIASIUAR.
5. Generate 3= A= 4%
a. ®Xf Analog Gain 47 7t0f [}2 DSNU CIO|HE dMdgL|Ct of 42 7tH2t= %A 1024 H2
2tel oS ESeoF Lt
b. 2t0l A BEZ AZSIH, MHsH DSNU BF gt stz 7t et Fetd o2zl
MLt
c. Mdot DSNU 273 72 72t Flash(H|2IEd) HEZ2|0f XE52{H Save to Flash FHS
MAlTILICE O] A2 H22|0] XMZEE HA Analog Gain &7 40 2 7|E DSNU @2 HO{AH
E LTk
6. Generate All 32 HAst= 22
a. Zf Analog Gain 278 Zt(x1, x2, x3, x4)0] C{et DSNU H|O|HE &%t £ X522 E Save to
Flash 3¥2 AATLICE O] 42 FtH2t= %A 4006 HO| 2t F4E 2 Sjjof it
b. 2t9 G4 2ES 2AZSIH, HI| Analog Gain A ZH0f [2tA] MAHSH DSNU B Z40
ghdotE L
7. Analog Gain 878 22 HYSIHL Flash HZ2|0] U 7[E 242 E2/22{H Load from Flash
YHS LAY
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Generate ' Generate All ¥

DSNU Data 1 DSNU Data 2 DSNU Data 3 DSNU Data 4

|
|
|
______________ Volatile Memory (RAM) — -

manually. Each DSNU data will be saved automatically.

DSNU Data 1 DSNU Data 2 DSNU Data 3 DSNU Data 4

|
I
I
I
|
I
I
Execute Save to Flash |
|
I
I
' |
' |
l |
[— - — - — = - — — - — — - Non-volatile Memory (Flash) — 4

T . The camera generates DSNU data according to
the current Analog Gain setting.

¥ . The camera generates four different DSNU data according to
the Analog Gain setting values.

Figure 9.6 DSNU =7 Zt MM 9! X%

Rev.2.0 Page 52 of 95 VW40-15C-005



VIBWOrkKs VT Camera Link series

9.11 Photo Response Non-uniformity Correction

O|ZHo= g2 BHON 2tel A JHuj2t2 RYSHH Y2 S YHo= SR Iy BE T4
22 70| Hth grey OIZ{LE B ZOLOF BLITL SIXIB MA Lf 2 TMo| X2 45 Afo|, A= Y
Yol Wizt SO= Qg) tojatolH S 2t YA e CHE 4 UBLCH 0/ X0

PN
PRNU(Photo Response Non-uniformity)2t11 }11, VT Camera Link ZtH2t= O|2{$t PRNU & 2 =+
U= 7l AL 5742 PRNU NME 37t M3 ch

Configurator Parameters Command Value Description
sprnu 0 Off PRNU Correction 7|s Sl
PRNU Correction
sprnu 1 On PRNU Correction 7| 44
PRNU Selector spi0,1,2,3,4 | 0/1/2/3/4 | PRNU HIO|HE X% L& 222 Y &3
AUTO gpd 0 - MEHSIH PRNU Target Level 2 AHS2 2 X|H
Target - 1~255 | PRNU Target Level 27
PRNU CIO|E A
Generate gpdn 0~ 255
0: Auto, 1 ~ 255: PRNU Target Level &7
g3t PRNU HIO|HE H|2|gd =22
MEg ot
e Generate 2 43t HO|HE= 2&d
Save to Flash spd - -
H22lof M7 2o FtH2te] MRS
ZiCt A = siY HO|HE AESI2{H
Hi2l2d ojzZ2(of XZ&s{oF ghL|Ct.
HI2lEd 220 HEEON UAes PRNU
Load from Flash Ipd -

HOHE 2Ed HE2Z =SHC

Table 9.15 Commands related to PRNU
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9.11.1 AF2X} PRNU B ZF MM 9 M&

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

Mz 4dsts A0l &L
«  ZHztEl PRNU GIO|EHE ‘4-d5t2{H, DSNU 28 g2 BHA ddst CtE PRNU

S
2Y s ddgsiaA.

o

1. ZIHEIM PRNU EF 2t 48T Wols A AME ASSLICH Mat, o dMol A
S

2. M ZAUst TS FHHEte| 25 Alof WO S&LICEH A ALE 2Hgo| XA W=, =, line rate
= ZFgLICL oM, Ao CIX|EY =3 2|#O0| 100 —200(Gain: 1.00 at 8 bit) AFO|2| Zi0| £[=5F
St A0l E&LCH

3. FIHZI2 Free-Run BEZ2 MNSALF Q8 Eg|H ASE MEE| 228 2}O
INESgiguin g

4. TargetLevel & X|™¥%L|CH.

o TargetLevel 2 AHES2E X5t H AUTO MEH MXE MEAGHL|CH
o TargetLevel 2@ &2 2 X|Jst2{™ AUTO MEH MXE MEH SiXSIL 1 ~255 ALO|OfA YstE=
W2 Target 2 &0 U=HTL|C.

Generate FHS A3 PRNU B 742 HHTHLICt

6. PRNU 273 ¢S ddsta{H %[ 1024 #Ho| 22l

7. 2ol Y 2ES A=Z5H, W PRNU 2 ¢
MEELUC

8. MXM3H PRNU B 22 7tH2te| Flash(H|2I'24) HZ2|of X&35t2{H PRNU Selector Li2t0|E{E

)
M2t XM IKIE MBS, Save to Flash FES AALICE K22 WO 7|&E g2 FO{AH
|

— HA T I
E.

sg zseop Lo

o=
2ot 2o 22td 2o

FIO 09

ok

>~

[

n

-
by

Hd5 PRNU Ed gt2 FAISHD Flash HZ22[0] JA= 7|E 42 =4 22{H PRNU Selector

o
=
OI2t0|EHE ARSI £32 QX2 MEHSID Load from Flash H&ES AaHSHL|Ct

-
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VIEWOrkKks

9.12 Reverse X

ILICt. O] 7|52 7iH2tel RE &S

o

FYe 7t2H T 5 VIE22 B9 HRE A
=2 S

EoM HE 7t

Figure 9.8 Reverse X E4t

Ch=at &L Ct

rir

Reverse X & HZHO]

Configurator Parameters = Command Value Description
shf 0 - Reverse X 7|5 dfiX|

Reverse X
shf 1 - Reverse X 7|5 &%

Table 9.16 Commands related to Reverse X
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9.13 Camera Link Output

VT Camera Link 7tH2h= 2 Tap, 4 Tap, 8 Tap X 10 Tap Camera Link 28 ZEE X|{SL|CL Tap i+
Camera Link Pixel Clock 2| AtO|2Y &8 &|= T4 HO|H =& LtEtLHD 0|0 2t Line Rate 7t

S8 L|CE Line OIO|E = Of2f 31t Z0| Interleaved WA 2 ZHEL|CH

Al B | A|B | m— 2 Tap - Camera Link Base
le———i Pixel Clock Speed (85 ) (Camera Link 2 Tap Interleaved)

AlB|C|D|A|B | — 4 Tap - Camera Link Medium
! Pixel Clock Speed (85 M) (Camera Link 4 Tap Interleaved)

AlB|C|D|E]F|GIH]|AIB | —m 8 Tap - Camera Link Full
i Pixel Clock Speed (85 k) (Camera Link 8 Tap Interleaved)

AlBJC]|]D]E F]l]G]H I J | A| B |

10 Tap — Camera Link Full
(Camera Link 10 Tap Interleaved)

Pixel Clock Speed (85 W)

Figure 9.9 Camera Link Output Mode

Camera Link Output Mode #& F&EHO0{= Ct3at Z&L[CH

Configurator Parameters Command  Value Description

scl 0 2Tap | Camera Link Output Mode & 2 Tap 22 M
scl 1 4Tap | Camera Link Output Mode & 4 Tap 22 MY
Tap Mode
scl 2 8 Tap | Camera Link Output Mode € 8 Tap 22 & H
scl 3 10 Tap | Camera Link Output Mode & 10 Tap 22 A

Table 9.17 Commands related to Camera Link Output Mode
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9.14 Strobe Mode

Ftoigtel HEE Y/EY HAE 83 B2 M2E £8¥Y & USLIL Strobe Mode £ AHE5}0]
[=;

FtHEI M EHots B2 Mo 22 4P 5 UAFUCL 0] 7|52 Strobe Controller 52| LHE FH|0f

Configurator Parameters Command Description
ssm 0 Off Strobe Mode 7|& Sl
1 Timed Strobe Duration &7 Zi0f m2tAM HA A=z
ssm ime s
Strobe Mode — S
) Pulse Width Ftojtol LHE EZ|A Mot SYe HA
ssm ulse Wi Zo| Als =2
ssm 3 On ALEl High s =
Strabe Invert ssp 0 - MER SHH|SHH =3 Mz HEE S|
robe Inverter
ssp 1 - MEHSIH =3 Mz HHH
Strobe Duration ssrf 1.00 ~ 1000.00 Strobe Mode £ Timed = 282 &2 B
urati .00 ~ .
MZol 22 1pus Y2 HH
Strobe Delay sto f 0.00 ~ 1000.00 | SHx} =2 A0 1 ps THRIZ delay 8H

Table 9.18 Commands related to Strobe Mode
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9.15 Temperature Monitor

Ftoigtols W& 225 ZLUESHY| 08 A HOl HZEO A0M Aoz 2EE =Y +
AgUCh ZtH2t e 2= 23 FE

Command Description

gct MM THRIZ 2% HA

Table 9.19 Command related to Device Temperature

9.16  Status LED

FtHE = Ho= Frd2tel &S HE

x|
it et JEf= Lt 25

Status LED Descriptions

i

x| 2

Ct.

rot

W2t =M ED 7F ASLICH LED 9| AEHQE 10

I~

Steady Red Zto2t &7z o =
Steady Green g OOl M& 7] &
Fast Flashing Green gdd Holy &5 52

Table 9.20 Status LED
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9.17 Test Image

HA-I'c'yl'_|-

S =Qsty| 28 3 MMEREEH e B¢ HOIH M WRA o
L o

[ R N o
Ch. HAE SH2 25 M 7HX|7F e, 242 7tz dgez

HTest#1), CHZH &tsto 2 ZfO| CHE HiK(Test#2), 2|1 CHZE &sFoZ 0| CHEXD

Configurator Parameters Command Description
sti 0 Off Test Image 7|5 SHX
sti 1 Test #1 Test#1 2 MY
Test Image
sti 2 Test #2 Test#2 2 MY
sti 3 Test #3 Test#3 22 MH

Table 9.21 Command related to Test Image

Figure 9.10 Test #1
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Figure 9.11 Test #2

Figure 9.12 Test #3

Fto2tel s =0f et EH 5= Testimage 2| 0| HEtX| 22 HYO| LA 22

= AL

CAUTION | ™
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9.18 Pre-emphasis(M72 X|& VT Series Only)

VT Camera Link 7}H2}0A| M| 338H= Pre-emphasis 7|52 S3ll Camera Link Z|CH Pixel Clock 85 MO0l A
A Jts53%t CameraLink A0S ZO0|E %[CH 10m 7HX| 2

Pre-emphasis 2t& F&0{= Ct3af Z&L(Ch

Ca
S5 4 UL,

Configurator Parameters Command Description
. spe 0 Off Pre-emphasis 7|5 Sl
Pre-emphasis
spe 1 On Pre-emphasis 7| &3

Table 9.22 Command related to Pre-emphasis

9.19 Camera Link Pixel Clock

VT CL 7tH|2I0f M= Pixel Clock & MEHSIO A 7h5$t Camera Link A0 ZO0|E =ESIHLE Camera
Link CHYZS =™ £ Q&LCH YHXM O Z Camera Link Pixel Clock 40 MHz01|A1 XL 15m MK =HEEr 4=
UEL|CE

Pixel Clock #t# H™EO{&= Ch3dF Z&LCt

Configurator Parameters Command Value Description
sccs 0 47.5 iz Camera Link Pixel Clock 2 47.5 2 47.
sccs 1 50 Mz Camera Link Pixel Clock 2 50 M2 474.
sccs 2 52.5 Wz Camera Link Pixel Clock 2 52.5 2 A7,
sces 3 55 iz Camera Link Pixel Clock 2 55 M2 7.
sccs 4 57.5 liHz Camera Link Pixel Clock & 57.5 M2 &7.
sccs 5 60 Mz Camera Link Pixel Clock 2 60 Mz2 7.

Pixel Clock sccs 6 62.5 lHz Camera Link Pixel Clock & 62.5 M2 &7.

(M72 Series) sces 7 65 Mz Camera Link Pixel Clock 2 65 Mz2 7.
sccs 8 67.5 iz Camera Link Pixel Clock & 67.5 M2 &7.
sccs 9 70 Mz Camera Link Pixel Clock 2 70 M2 47.
sces 10 72.5 Wz Camera Link Pixel Clock = 72.5 W2 &7d.
sccs 11 75 Mz Camera Link Pixel Clock 2 75 W2 474.
sces 12 77.5 Wz Camera Link Pixel Clock = 77.5 W2 &7d.
sccs 13 80 Mz Camera Link Pixel Clock 2 80 M2 4.
sccs 14 82.5 WH: Camera Link Pixel Clock = 82.5 W2 A&7d.
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VT Camera Link series

sccs 15 85 Mz Camera Link Pixel Clock 2 85 W2 478,
sccs 0 40 Wz Camera Link Pixel Clock 2 40 W= 474,
Pixel Clock sccs 1 60 MHz Camera Link Pixel Clock 2 60 MzE &74.
(M42 Series) sccs 2 80 Mz Camera Link Pixel Clock 2 80 ME 7.
sccs 3 85 Mz Camera Link Pixel Clock 2 85 WZE 47,

Table 9.23 Command related to Pixel Clock

9.20 Field Upgrade

Ftoigts 220N ZiH2tE 2oiSHA| &1 Camera Link QBT O|AE
Y 0|E5tE 7Is2 MSYLICE AtME LHE2 Appendix A & HIUBHYAIR.

I Firmware 2 FGPA 222

OF

=
S

Rev.2.0
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VT Camera Link series

10 Camera Configuration

A %

AN H 24

o o

10.1

FtEte] 2& 282

Camera Link 2| RS-644 Al2|¥ QIHIO|AE &l O
O|85tHLE AHEXL OHE2|AH 0| MO AH HOojstxt & 42 Ch3ut &2

U gHolgds

S dFo 2 Hojg =

AF L.
* Baud Rate: 115200 bps
* DataBit: 8 bit
e Parity Bit: No Parity
e  Stop Bit: 1 stop bit
*  Flow Control: None
izl HolH M&S ZRZ st 3 & Firmware Download 0|2/ ZE FtH2t 7Y HH2 ASCI
d8 dEZ HEELUCL 25 72 28 B2 AEXA OWS2(AH0M=2 R A%t JtH2t= FHOf
Lot SE(“OK”, “Error’ &= FH)S utatptL|Ch M7 FHO| Z2 7thzts 8ES 83 B 3 2=
O E Ya{F1, 97| e FR0= o2l SE = YEE gretetLit)
FHO =
<HHO> <metd|H1> <o2ti0jE2> <cr>
80 Fol= o~2702 m2t0|E 7t FUHE L C.
SE
M7 B A0 YYHLR =E EF
OK <cr> <1f>
m7| Gy o)
In response to a “set 100” command the camera will return (in hex value)
Command: 73 65 74 20 31 30 30 OD
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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97| ¥ +%0| YHo2 ARE HL

<I2H0/E{1> <cr> <1f>

87l 338 o)

In response to a “get” command the camera will return (in hex value)
Command: 67 65 74 0D

get <cr>
Response: 67 65 74 0D OA 31 30 30 0D OA 3E

get<cr><lf> 100<cr><1f> >

Echo response prompt

Y +WO| AYREX 2o FP

—

Error: < BIZE> <cr> <1f>

Prompt:

SE HAIX] Fof

Ok

A BEEZE ()7 FmELT

0!

ozl mcol 58

0x80000481: Lt2tO/E{Q| Zt0| FRSIA| AZ
0x80000482: Lt2tO[E{Q| JH=7} YKX|SHK|] AS

0x80000484: =MTHX| A= FHHAAHY
A

0x80000486: AW HO| o

ojo
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10.2 User Set Control

VT Camera Link 7tH2He 7tojat Mg MEY 4 e M 7Hel ME F(Flash)t 4K 7hoizt Z50f
AR ElE Bt O HY FARAM)S HIBELICL Al JHol ME Foe ztzt ZF & Al J|EYUS
el =

XM&ESHE Factory ¥ (Factory Setting)t AFEA7F oj2 MH

AHE XL B9 (User 1 Setting ! User 2 Setting)0| A& LICH

Xy Ztoet A a2 AFER Yo NESHALE AR 9o MYE ZHH2t B 42 Zto2te] &Y

godo=z E2 5+ USLICH Factory S0 MEE ZtH2t M i 7tH2te] &Y Yoz 282
4

PN

AL o S AL A

s AN 2F US HEY += YSHL
F

7t 2= 7|2M 22 Factory Setting #f2 &Y FYIC=E FHEE HTE[0 UESLICE Configuration
Initialization 2} ZICH AL reset ot T 222 7tH2t 278 42 BHEgY =+

=
B350l Ftoate] MRS
IS

B
o MgE 28 Us

K=}
=
ASLICH %Y

S ZUCH HAHL} reset ot 20 AFEo0AEH ALEAR SHO
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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Configurator Parameters Command Description
Icf O Factory Space | Factory Default Setting & 7+H|2t0] Load
Load Setting Icf 1 User 1 Space | User 1 Setting & 7}H|2+0]| Load
Icf 2 User 2 Space | User 2 Setting 2 7 2t0f Load
. sct 1 User 1 Space | ®A Zto2t M8 User 1 Setting Off XM &
Save Setting —
sct 2 User 2 Space | ®A Zt2t M8 User 2 Setting Off X &
_ _ 7tH2t Reset Al Factory Default Settings
sci 0 Factory Setting
HE
Start-Up - :
sci 1 User 1 Setting | 7tHI2t Reset Al User 1 Setting &8
sci 2 User 2 Setting | 7tHI2t Reset Al User 2 Setting &8

Table 10.1 Commands related to User Set Control

10.2.1 Factory Default 2d 7t

VT Camera Link 7tH[2to] MAS X|XZ 7™ Factory Default 878 422 HH L1, Factory Default &7

w2 Lk €5 UL

Operation Mode TDI
Direction Forward
TDI Stages Maximum Integration Stages
Trigger Mode Off

Test Image None
Binning X1

Data Bit 8

PRNU Correction On

Tap Mode 8 Tap
Analog Gain X1
Digital Gain X1

Line Rate 35 khz

Table 10.2 Factory Default Setting Values
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10.3 Command List

gjo

VT Camera Link 7tH2t0|A ®S3te 7|52 Lt B0 2 28 &+ UFLICH

Command Syntax Return Value Description
Help help String 2E YO BA
Set Offset X SOX n OK ROI AR X|HQO| X Zt®
Get Offset X gox n n: X axis offset
ROl &, n: Width 2t
e VT3K7C: 256 ~ 3200
*  VT4K5C: 256 ~ 4640
Set Image Width siw n OK s VT-4K7C/14C: 256 ~ 4096
Get Image Width giw n * VT-6K3.5C: 256 ~ 6560
e VT-9K: 256 ~ 8912
«  VT-12K: 256 ~ 12480
*  VT-18K: 256 ~ 17824
o , =% g Binning 4%
Set Binning Horizontal | sbh 1|2 OK
1: X1 binning horizontal (No binning)
Get Binning Horizontal | gbh 112
2: X2 binning horizontal
o , 2| 92k Binning 278
Set Binning Vertical sbv 1|2 OK
1: X1 binning vertical (No binning)
Get Binning Vertical gbv 112
2: X2 binning vertical
Test Image A%
Set Test Image sti 0]1)2|3 OK 0: Test Image Off
Get Test Image gt 01|2|3 1,2: 078E IfH F
3 S40l= IjE Y
Ftofgr A7 ek 84
Set Scan Direction ssd 0|12 OK 0: Forward
Get Scan Direction gsd 0]112 1: Reverse
2: Line 1 (External Port)
Data Bit &8
Set Data Bit sdb  8|10|12 OK 8: 8 bit output
Get Data Bit gdb 8]10]12 10: 10 bit output
12: 12 bit output

Table 10.3 Command List #1
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Command Syntax

Return Value

Description

TDI Stage 7= 478
1: 16 Stage
Set TDI Stage std  1]2|3|4 OK
2: 32 Stage VT-4K14C
Get TDI Stage gtd 112|134
3: 48 Stage
4: 64 Stage
1: 32 Stage
VT-3K7C
Set TDI Stage std  1]2|3|4 OK 2: 64 Stage
VT-4K7C
Get TDI Stage gtd 1|2]3]4 3: 96 Stage
VT-9K7C
4: 128 Stage
1: 64 Stage VT-4K5C
Set TDI Stage std  1]2|3|4 OK 2: 128 Stage VT-6K3.5C
Get TDI Stage gtd 1|2|3]4 3: 192 Stage VT-12K5C
4: 256 Stage VT-18K3.5C
Set Line Rate sir f OK 7tH 29| Line Rate A7
Get Line Rate glr f f: Line period (us) <Float>
, L& A7ZH 27 (Operation Mode = Area &
Set Exposure Time set n OK 0
Get Exposure Time get n )
n: OFO|AZ M E(ps) EHIQ| =& At
_ Trigger Mode &%
Set Trigger Mode stm O/1 OK
) 0: Free-Run 2t
Get Trigger Mode gtm on L
1: Trigger Mode &3}
_ _ Reverse X 7| 4%
Set Horizontal Flip shf 0|1 OK .
. . 0: Reverse X 7|5 Sl
Get Horizontal Flip ghf on o
1: Reverse X 7| &'d3}
_ Trigger Mode On Ol Af &4 4% X|7
Set Trigger Source sts 1|5 OK
1: CC1 port (Camera Link)
Get Trigger Source gts 115
5: External port (Line 1)
Trigger Mode On Ol A E2|H & X|H
Set Trigger Activation sta 0|1]2 OK 0: Falling
Get Trigger Activation gta 0]1]2 1: Rising
2: Both
Table 10.4 Command List #2
Rev.2.0 Page 68 of 95 VW40-15C-005



VIEWOrkKks

VT Camera Link series

Command Syntax

Return Value

Description

Trigger Rescaler 7|s 2%

Set Trigger Rescaler Mode | srm 0|1 OK N
_ 0: Trigger Rescaler 7|5 Sl
Get Trigger Rescaler Mode | grm on .
1: Trigger Rescaler 7| &3}
_ Trigger Rescale Rate &7
Set Trigger Rescaler Rate st f OK
f: Rescaler rate <Float>
Get Trigger Rescaler Rate | grr F
(Setting range: 0.010 ~ 100.000)
srf Trigger Rescaler Noise Filter 27
Set Trigger Rescaler Filter 0]1]2|3]4] | OK 0: 16 1: 32
Get Trigger Rescaler Filter | 5 0]1]2|3]4|5 2: 64 3:128
grf 4: 256 5:512
7tifgt 28 2E 473
Set Operation Mode som 0|1 OK
. 0:TDI R E
Get Operation Mode gom on
1:Area 2=
Strobe 2= 3 of M7
0: Off
1: Strobe Duration 273 240l 2tA HA
Set Strobe Mode ssm 0]1]2|3 OK
ME =9
Get Strobe Mode gsm 0]112|3
2: 7toi|2tof EE E2|A M=ot Yot
A Zo| Hs £
3: AHE High A5 =3
Strobe 4= HtH O f 47
Set Strobe Inverter ssp O/1 OK N .
0: Strobe Al HHE Sji K|
Get Strobe Inverter gsp on N
1: Strobe A= HtH
Strobe X 47
Set Strobe Delay sto f OK
f: Strobe delay (us) <Float>
Get Strobe Delay gto f
(Setting range: 0.00 ~ 1000.00 ps)
ssm1 O E ABE 42 A AMz9
Set Strobe Duration ssr f OK ZS O0|AZMALE 2 dH
Get Strobe Duration gsr f f: Strobe duration (us) <Float>

(Setting range: 1.00 ~ 1000.00 ps)

Table 10.5 Command List #3
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Command Syntax Return Value Description
Set Analog Gain sag 1|2|3|4 OK Analog Gain &7
Get Analog Gain gag 1|2|3]4 1/2/3/4: Analog gain (X1, X2, X3, X4)
N . Digital Gain &7
Set Digital Gain sdg f OK
f: Digital gain <Float>
Get Digital Gain gdg f
(Setting Range: 1.000 ~ 8.000)
Set Black Level sdbl n OK Black Level &7
Get Black Level gdbl n n: Black level (Setting Range: -255 ~ 255)
Zt Analog Gain &7 2t0fl CHsl 2Fzto
Generate DSNU Data All | gdda OK
DSNU HIOlH dd X ME
SXH Analog Gain 273 240l CHs{ DSNU
Generate DSNU Data gdd OK

HOlH &g

Save DSNU Data sdd OK DSNU G|O|HE H|ZZE o=22|o MFEH

HIZZE HE2o MFE0 A= DSNU

Load DSNU Data Idd OK N
OIHE 2/Ed HEZE =227
DSNU 278 7o =7t 2 5+
n1: A% Zdol X ztH
Set DSNU Transform sdt n1 (n2)v1 | OK n2: 2 Aol X &=
vi: X8 90| o Black Level &t
(-255 ~ 255)
DSNU B8 A+ 48 A X3
n 4HE LMol X zta
sdc n f1 _
Set DSNU Coefficient OK n1: A|Z —dlol X XHE
sdc n1 n2 f1 _
Get DSNU Coefficient f1 n2: 2 Aol X &tx
gdc n1 (n2)

f1: DSNU B3 A=
(Black Level = 0.1 ~4095)

Table 10.6 Command List #4
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Command Syntax

Return Value

Description

LUT 7| &%

Set LUT Select sls 01 OK .
0: LUT 7|5 Al
Get LUT Select gls 0]1
1:LUT 7|5 HE&
PRNU Gi[OJE 4
Generate PRNU Data gpd n OK n: Target level
(Setting Range: 1 ~ 255, 0: At& &%)
PRNU Correction 7|5 d4H
Set PRNU Mode sprnu 0|1 OK .
0: PRNU Correction 7|5 i
Get PRNU Mode gprnu 0]1 o
1: PRNU Correction 7|5 243}
Save PRNU Data spd OK PRNU O|O[HE H|2|&d =220 XMF
Hi2[2d ozZ2[0 MEPE A= PRNU
Load PRNU Data Ipd OK N
HOIHE 2gd Rz 2227
_ PRNU HO|HE MY E= 222 A9
spi 0[1]2|3]4 OK
PRNU Selector 28
gpi 0]1]2|3|4
0/1/2/3/4: PRNU G|O|EH X% &
PRNU E7 7tol =71 2 =¥
n1: AlZ ZHO| X Zt&
Set PRNU Transform spt n1 (n2) f1 | OK _
n2: 8 Ao X ItH
f1: X8 9o =& Gain & (0.1~10.0)
PRNU 23 7+ 24 3 =3
spc n f1 n: A¥ DAl X xt&
Set PRNU Coefficient OK _
spc n1 n2 f1 nt1: A|ZH TMol X EtH
Get PRNU Coefficient f1 _
gpc n1 (n2) n2: & A9l X zt&
f1: PRNU 28 A== (Gain 2t =0.1~10.0)
Camera Link Output ZE AH
0: 2 Tap
Set Camera Link mode scl  0]1)2|3 OK
1: 4 Tap
Get Camera Link mode | gcl 0]112|3
2:8 Tap
3:10 Tap

Table 10.7 Command List #5
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Command Syntax

Return Value

Description

Pre-emphasis 7|5 &4

Set Pre-emphasis mode spe O|1 OK .
. 0: Pre-emphasis 7|5 S|
Get Pre-emphasis mode gpe 0]1 L
1: Pre-emphasis 7|5 &d3}
Camera Link Pixel Clock &7
_ 0: 40 M
Set Camera Link Clock Speed | sccs 0]1|2|3 | OK 160 W
: 1
Get Camera Link Clock Speed | gces 0]112|3
2: 80 Mz
3: 85 Mz
7ot 28 4 237
_ 0: Factory G0(AM 22{27|
Load Config From lcf  0]1]2 OK
1:User 1 SY0IAM ER{27]
2:User2 FY0jM E2{27|
Ztoet 28 & N
Save Config To sct  1]2 OK 1:User 1 @90 XM
2:User2 F90| &
, 7t 2} reset Al M8 A7 4 XH
scCi
S 0: 7t 2} reset Al Factory 7|& 2k
Set Config Initialization 0|1] | OK .
Get Config Initialization 2 012 e
. 1: 7t0|2t reset Al User1 278 it H&
gci
2: 7tH|2} reset Al User2 &7 #t M &
Get MCU Version gmv String ZtH2t MCU BT EA|
Get Model Number gmn String FIH2t 2 O] FHA|
Get FPGA Version gfv String Zt02t FPGA HIT HA|
Get Serial Number gsn piece String FHHI2E Al2|Y BT FEA
Get Current Temperature gct String MM CIQIZ 2% EHA|

Reset

rst

7t 2} reset

Table 10.8 Command List #6
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11 Configurator GUI

Configurator & VT Camera Link 7IH2tE ZHE

Configurator & A0 HHst E<§ £

GUI(Graphic User Interface)S

11.1 Camera Scan

Ztt2tel 3
oy =z

[m
N (O 75

[
o
H rlo mo

=g OPE Configurator 7+ 4

HEHO| A Configurator & XSt Ofzff &
A+ 1°| A|E|°* itEQf Camera Link 7t X335}

Eot7| o &M MEEl=
AHEsta, AFEAZE ECF A FHHELE Mo

StHO| EAIZLCH 2t

refresh H =

Eo I_EL

= |Ct.

#0| Camera Scan
DLL 2 M35t Ftoet HZE o R E
of FtH2}7t M2 EA|ZX|] ¥oH
otHO| HEAIE 2
1 S AL CH

=t
=
—

Camera Scan
Imaging Expert
Part Camera
COMS Mot found
COm1 Mot found
COmM2 Mot found
COM3 Mot founed
COh4 Mot fowned
COMT WT-9K7C-Ha0
refresh [ Ok ] [ Close l
Figure 11.1 Configurator Loading Window

2 OiE2A 0l YLICt

A O
T NIKE—|

HO| HEAIELILE

4yg oe
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VT Camera Link series

11.2 N+

11.2.1 File

() vieworks - VT-0K7C-HE0

Start-Up  Tool about

fo] @ ]

Load Setting 3 Frorn File |
i 3

Save Setting From Factory Space

Defect Pixel » From Userl Space

Systermn Upgrade » Frorn User2 Space

——

Exit Binning H |1 -
4 Tap Test #1 P
@ 5 Tap Test #2 (g ¥ I—/Xl z
10 Tap Tesk #3 Direction |Forward -+
Reverse X TOI Stages | 125 -

Pre-emphasis

DSMU Correckion

Generate Al

PRMU Correction

PRMU Selector: |0 -

| Generate | | Generate |
Auko
| Save ko Flash | | Save ko Flash | Target : 200
|Load fram Flash | |Load fram Flash | {0,1-255)
{0 ¢ Auko)

WT-0K7 C-HED 54.3 °C v23.z2
Figure 11.2 File O
*  Load Setting: FtoEte] 27 42 S2{SLCH AFEA AFHO oY Ee= FH et R
MY gt ME PY(Factory, Userl, User2) S22 E =28 = UFLICH
+  Save Setting: Ziogtel 4% w2 NELCh AMEA AFHe oY E= FtH 2t R
MY gt ME F(Usert, User2)of| M&& o= UEL|Ct,

+  System Upgrade: MCU E+= FPGA 2X2 Y120/ =g Ct.
+  Exit: Z2OWS FELLHCL
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11.2.2 Start-Up

Ftoigtel RO AHE I 23 4ts =82 B9

e Factory Setting:
* User1 Setting:
* User2 Setting:

mjo

—

MEHS

=

b= Ol 2L

W Vieworks - WT-9K7C-HS0

File | Start-Up | Tool About

lol] ® =]

VIBA W Factory Setting

R User 1 Setting Image Format Control
of User 2 Setting > Operation
Made
Tap Mode Test Image Data Bit
I Z2Tap @ Mone Einning H |1 -
4 Tap ) Tesk #1
@ & Tap ) Test #2 Binning & | %1 -
10 Tap ) Tesk #3 BhEdiER
[[Reverse % TDI Stages |126 -
[T Pre-emphasis
DSMU Correction [T]PRIU Carrection
PRMU Selectar:
Genetate All

l Generake I

I Gener ake

I [ auta

I Save ko Flash I

lLoad Fram Flashl

WT-9K7C-HE0

I Save ko Flash I Target : 00
ILoad Fram Flashl 0, 1-255)
{0 Auto)

54.3 °C v2.3.2

Figure 11.3 Start-Up Ml

7t 22
7t 22
7t 22

>
o o
o o o
]
1ha}

r
o

| AZ
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11.2.3 Tool

o Refresh:

¢  Terminal:

¢ Factory Setting:
* High Speed:

{20 Vieworks - WT-9KTC-HS0 =] @ |2
File start-Up About
VIEW | MODE/EY Refresh
RCI Setking . Format Control
Terrninal
Offset £ : Color Calibration oo >
Tap Mode O SEHE iit
12 Tap High Speed b [ -
4 Tap ) Test #1
@ & Tap () Test #2 Binning & | %1 -
()10 Tap ) Test #3 BhEdiER
[[Reverse % TDI Stages |126 -
[T Pre-emphasis
DSMU Correction [T]PRIU Carrection
PRMU Selectar: -
TR
[ Generake ] [ Gener ake ] D.C\uto
[ Save ko Flash ] [ Save ko Flash ] Target : 200
[Load Fram Flash] [Load fram Flash] (0, 1-255)
{0+ Auto)
WT-8K7C-H80 54.3 °C V2.3.2

7t 2tel =Xy
GUI Ao Atg

Terminal 0|

Figure 11.4 Tool O+

ME 2 CHAl AO{M Configurator Off EA|EHL|CE,
A HHOE HOZ0| EAIRL|CEH 225tH =2 LR

HA|Z|D, CHA| 22I8IH Terminal 0| At2tEIL Lt

et MEXO A= K=K WS

x| 5| x| b

[

7| S YLILt.
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11.2.4 About

¢ Camera Info:

W Wieworks - VT-0K7C-HED
File Start-Up Tool [About

| WIEW | MODEEXP |VIE1

Carnera Info

[ pre-emphasis
DSMU Correction

TDI Stages

[T]PRINU Correction

PRINU Selector:

o] & =]

-

ROI Setting Image Format Control
Offset % ¢ 0 width: @91z Operation
Mode

Tap Mode Test Image Data Bit
12 Tap @) Mone Binning H
4 Tap () Tesk #1

8 Tap ) Test #2 Binning ¥
(10 Tap () Test #3 Bl
D Reverse &

128

[ Genst ake ] [ Generate ] D At

[ Save ko Flash ] [ Save to Flash ] Target : 200

[Load From Flash] [Load From Flash] (0,1-255)
{0 ¢ Aukn)

-

WT-9K7C-HBO

54.3%C v2.3.2

About

VIEWOIrkKS

Imaging Expert

Camers Information

Camera Mame :
Serial Mumber
FPiG2 Version

ML Yersion :

WT-8KC-H30
032cl
271 DBG

Configurator Version: w232

Copyright (21 Wiesvorks, 2011 &I rights reserved.

Figure 11.5 About M|+

7tz SEREYE

Al2lg g4, HHE

) EAISLIC

Rev.2.0

Page 77 of 95

VW40-15C-005



VIEWOrkKks

VT Camera Link series

11.3 EA

11.3.1 VIEW EH

7tH2tel RO, E
TDI Stage, DSNU % PRNU 29| 7|&

= Mootz "Lt

Eile Start-Up

& Vieworks - WT-BK7C-HE0

(= & |==]

Tool About

| VIEW | moDEERP | wiEo | LuT |

*  ROI Setting:
* Tap Mode:
¢ Test Image:
* Reverse X:

*  Pre-emphasis:

* Image Format Control:

o DSNU Correction:
. PRNU Correction:

ROT Setting Image Format Cantral
Offset ¥ : 0 width: &9z Qeeration [op -
Made

Tap Mode Test Image Data Bit |8 -
2 Tap @ MNone Einning H |®1 hd
4 Tap Testk #1 —_—

@ 8 Tap Test #2 Binning % | %1 -

10 Tap Test #3 Direction | Farward
Reverse x TDI Stages 1287'
Pre-emphasis

DSMU Correction PRMU Carrection

.

PRMU Seleckar: |0

Generate &l
| Generate | | GGenerate |
Auko
| Sawe ko Flash | | Save ko Flash | Target : 200
|Load fram Flash | |Load Fram Flash | {0,1-255)

(0 Auka)

VT-9K7C-HSO 543 °C V2.3.2

Figure 11.6 VIEW Tab

Offset X H Width 23 &2 ALESIY 7tH2te| ROIE
-

Camera Link 28 ZEE MHH
HAE O[0X] M8 {2 ZTFE
Reverse X 7|S2| On/Off 2 A gtL|Ct.

Pre-emphasis 7| 52| On/Off & AXtL|Ct.

rx

m
ot
i
o

A E O|O|X| BE| Operation Mode, Data Bit, Camera Link Output, Binning, Scan Direction,

EEE

Operation Mode, H|O|EH =& X, Binning, Scan Direction 3 TDI Stage &

ML,

DSNU Correction 7|s= A™gL|C}.
PRNU Correction 7|52 A% C}
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11.3.2 MODE/EXP £

Trigger Mode, ‘=& A|?7l, Line Rate, Trigger Rescaler 3 Trigger Statistics 282
i Vieworks - VT-18K3 5C-H40 o] ® =]

Eile Start-Up Teel About
WV | MODE/EXP | viDEO | STROBE | LUT |

Trigger Mode Source Activation
@ OFF ccl (@) Rising Both
“JON (@) External Falling
Line Rate(For TDI Mode)
2 35000.000  Hz
1kHz 10kKHz 100KHz
Exposure Time(For Area Mode)
10000.000 | us
lus 100us 1ms 10ms 200ms
FrameReadoutTime: 2560 us
[|Rescaler Mode  Rescaler Rate: | 1.000

Trigger Statistics|  pogealer Filter:

Send command......

35.8 °C V2410

Figure 11.7 MODE/EXP Tab

+  Trigger Mode: Trigger ZEE HHgL|CH

+  Source: Trigger 225 ME4THL|CH

«  Activation: Trigger 22| 42 MEHGILICH

« Line Rate: Operation Mode £ TDI £ A3l Trigger Mode £ Off 2 A%t 2R
X238l |inerate & M™TLICE

«  Exposure Time: Operation Mode £ Area 2 73} Trigger Mode & Off 2 Mot 42
X 82% Exposure Time 2 A gtL|C},

+ Rescaler Mode: Trigger Rescaler Mode £ &7&gL|C}

«  Trigger Statistics: Ztofi2tol Y= EE2|H A= Trigger Rescaler & &dlf BeHEl
EZA M= E =olghL ot
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11.3.3 VIDEO EH

A AO| Gain 1t Black Level 82 9|3t ©QIL|Ct.

L2 Vieworks - WT-0KTC-HSO ===
Eile Start-Up Tool  About
[view | moDEERR | VIDEC |LuT |

Video GainyBlack Lewvel

Analog Gain: @) X1 v %3 ) R4

Digital Gain: [ 1.000
w1 “5
Black Level: et

-255 0 +255

WT-9K7C-HB0 54.3°C V232

Figure 11.8 VIDEO Tab

+  Analog Gain: Analog Gain #f2 &g LCH
+ Digital Gain: Digital Gain #{2 &3 gL|C},
+  Black level: Black Level 7t &7&gLCt.
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11.3.4 STROBE &

Strobe &2 A5 9! Strobe Controller(1-€ Strobe Controller & ¢ Z%H A 2d3h HHES st HYLCt
i Vieworks - VT-18K3 5C-H40 o] ® =]
Eile Start-Up Teel About
| vEw | moDEEXP | ViDED | STROBE |LuT |
Strobe Qut
Strobe Mode
OFF v
[ strobe Inverter ~ Strobe Duration: | 1.000
Strobe Out Delay: | 2.000
Stobe Controller
Rated Current Brightness
D1 mA B
D2 mA %
D3 mA o,
D4 mA %
Send command...... 35.8°C V2410
Figure 11.9 STROBE Tab
«  Strobe Mode: Strobe EEE ML}
o  Strobe Inverter: =8 M E BHHESA =5 CH
»  Strobe Duration: Strobe Mode E Timed £ 783t 49 A M3 EZ 1 ys BHRE

28Ut

+  Strobe Out Delay: oAX 23 M0 1 ps THRIZE delay 2 2EELICL

+ Rated Current: & Strobe Controller & AZ%t 42 LED =Fo| MF S
adgrt.

+  Brightness: & Strobe Controller & AZ%t 2% LED =2l 87|& HAH™ELICL
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11.3.5 LUT EH

LUT HO|H CIREEE HYULICH LUT CHREEO| Cish XpASH LHE2 Appendix B £ EISHMAIL.

[} =]

K Vieworks - VT-4K5C-H100 o] @ [

Eile Start-Up Tool About

| viEw | moDEEXP | VIDEOD | STROBE | LUT |

4055

3071

2047

1022

0
2}

Camera LUT Download / Upload

@ LUT1

Graph

Load
File

Save
File

Gamma:

1022 2047 3071 4095 LUT 2

LUT2 Download ] [ Upload to PC

Send command

...... 275°C V2410

¢ Graph:

e Camera LUT Download / Upload:

Figure 11.10 LUT Tab

LUT HIOIHE ArAt HFHOM S 2AHLL, Gamma S42
ArgE i 428 Gamma =2 &FELCH.

AEX AREOAM ZIH2L2 LUT HIOIHE

CH2 2 E(Download)stALt, ZHH2F0f MZE LUT O|O|EE
AH2AIO| AFEEE 2 EE (Upload to PC)EtL|Ct.

Rev.2.0

Page 82 of 95 VW40-15C-005



VIBWOrkKs VT Camera Link series

12 MIZE S5 04 2ol U XX|

HZO| Ol =S ofH off Areks Fadl

A
.
N
o

u
r
o

o 3lHO| OFRAHE HOIX| %¥S B2
= AHO|E HZO| M2 =A=R =HQsHYA| L.
= MY 50| MU=z O|R0{X|=X| 2elStHAl.

= QR EZ[A Y8 REY BF, ECHM MUZE YHE =X HRASHA 2.

- =

o
r
A
lo
bt
oA
o

. QMO OfEH Lte HL
o ZT} B UK HIBAAIL.
o Linerate 40| MHSH K| HOISHIAIQ.
o ZE|7W7F B U=X| SOIGHAA 2.

= Digital Gain 2{0] HF HH 2FE0] A=A 2QISHYA|IL.

o FIOHEFOIA 7|} LhALE HIH AR Ol g

» Trigger Mode 7| MCH2 % SSHA| S EF
s CC1 E2|H REQ| ZL Frame Grabber 2] CC1 AH0| N2 E|A=X| 2QISHAAIL,
o QIE EZ2[H REQOl 2 AHO|E AZAO| MR ZAE=X| =QISHMUAL.

o S0 E[X| %S M
o CameralLink #0|2 HZ0| HU=Z Z|A=X| 2QISHUAIL.
o AMEXF AFEO HAE Frame Grabber O ZtH2H7F A2 HAZ U=X|, AHO| M2
CIA=X] SOISHMAIR.

=
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Appendix A Field Upgrade

A1 MCU

1. Configurator 0| A| File > System Upgrade > MCU Upgrade & MEi%tL|C}.

2. HME= McU Y 0|E mHY(*.mcu)S MEH

& Vieworks - VI-18K

Start-Up  Tool About

=) & =]

Load Setting 3
Save Setting 3 Image Format Control
Defect Pixel » (17824 Ophfrr,aﬁon TDI =
Systemn Upgrade 3 MCU Upgrade j_
i FPGA Upgrade
Exit -
r L v
i e eringV (x|
N - Bi VoKL -
o ore S ingV (X1 ]
) Test #3 Direction
[|Reverse ¥ TDI Stages
Pre-emphasis
DSMU Correction [ PRMU Correction
PRMU Selector: -_
Generate Al
G te G te
[ enera ] [ enera ] [ Auto
[ Save to Flash ] [ Save to Flash ] Target : 1758
[Load from Flash] [Load from Flash] (©,1-255)
{0+ Auta)
VT-18K 238 V231

-

Ct

ojo

) Open

@le | » camenafile

Organize ~

¢ Favorites
B Desktop
& Downloads

%] Recent Places

4 Libraries
[ Dacuments
@) Music
=] Pictures

B8 videos

8 Computer
&, win7 32bit (C)
< WinT 64bit (D7)
= Local Disk (E)
= Local Disk (F:)

New folder

I+ Name Date modified

2015-12-24 @7 9. MCU File

n

Filename: VL1 0_0_REL.mcu

Type Siz

257 KB

~ | "srec, “meu ~

Cancel
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3. ZtH2tz2 Mcu ga0|= mel L2 =Tt TAED SR T 20| ®A|ELLH O HE2
= ZEof AZHo] 20 F £ AFLICH ol ¥A0|=F F 25t Cancel HES F+ELICL
& Vieworks - VT-18K =] ® =
File Start-Up Tool About
VIEW | MODE/EXP | VIDEQ
ROI Setting Image Format Control
Offset X : 0 width: 17824  Operafin
Tap Mode Test Image Data Bit
© 2Tap () None Binning H
) 4Tap @) Test £1 o -
@ 8Tap (0 Test £2 e
) Test #3 Direction
[ reverse X TOI Stages | 256 -
Pre-emphasis _
DSMU Correction [T PRMU Correction
PRNU Selector:
[ Generate ] [ Generate ] [l Auto
[ Save to Flash ] [ Save to Flash ] Target : 178
[Load from Flash] [Load from Flash] 0,1-255)
(s Auto)
- | 25% Cancel | V231
4. CIREE7 22EM MF 17g0| TdEUCH M g0 TdE= s M0l SSEX| HeH
ZIHELE S7Y = 2z TR A0|20| E2lxX| REE FOSHYAIR
& Vieworks - VT-18K (= =2 |[=]
File Start-Up Tool About
VIEW | MODE/EXP | VIDEQ
ROI Setting Image Format Control
Offset X : 0 width: 17824  Operafin
Tap Mode Test Image Data Bit
) 2Tap () None Binning H
1 4Tap @) Test #1 o -
@ 8Tap ) Test #2 I
() Test #3 Direction
[[IReversex TOI Stages _256 -
Pre-emphasis
DSMU Correction [C]PRMU Correction
PRNU Selector:
[ Generate ] [ Generate ] DAuto
[ Save to Flash ] [ Save to Flash ] Target : 128
[Load from Flash] [Load from Flash] 0,1-255)
(0= Auto)
e Wait.. | V231
Rev.2.0
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5. 2E HO| 2t=E|H Ziozte] MAS ZICH A = Tool > Terminal 2 ME4S

= =
— =
SN HHS =HOITL|CE About > Camera Info & MEHSIA MCU HTEHE &olgt == UEL|CH.

About . =
VIEWOIKS

Imaging Expert

Camera Information

Camera Name : VT-18K
Serial Number
FPGAVersion : 0.1.21 cl
MCU “ersion : 1.0.0

Copyright (2] Vieworks. 2011 All rightz reserved.

Configurator Version : w231 -
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A.2 FPGA

=

Ok

1. Configurator O A File > System Upgrade > FPGA Upgrade

2.

M Ef LTt

=

L

& Vieworks - VT-18K =N =R ==
Start-Up  Tool About
Load Setting 3
Save Setting » Image Format Control
Defect Pixel v |i7s24 | Operation hd
Systern Upgrade 3 MCU Upgrade E]
. FPGA Upgrade
Exit = — -
1 4Tap @) Test #1 -
. : A1
i - Biring V
() Test #3 Direction
[CReverse X TDI Stages
[ Pre-emphasis
DSMU Correction [C1PRMU Correction
PRMU Selector:
b
G te G te
[ enera ] [ enera’ ] l:‘ Auto
[ Save to Flash ] [ Save to Flash ] Target : 178
[Load from Flash] [Load from Flash] 0, 1-255)
(0@ Auto)
VT-18K 406 °C V231

NSE FPGA 1 0|E ImY(*fpga)=

A EHSE

— 1=

Ct

ojo

B7| HES

) Open

@Qd | » camerafile

Organize v New folder

¢ Favorites
B Desktop
& Downloads

%] Recent Places

4 Libraries
[ Dacuments
@) Music
=] Pictures

B8 videos

% Computer
&, win7 32bit (C)
a Win7 64bit (D:)
= Local Disk (E)
= Local Disk (F)

~ Name

Date modified

Type

2015-12- 225 1.

FPGA File 5337 KB|

n

- |*bin, *fpga -

Cancel

Olzo| g2 MCuU aolE gt st ct.
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LUT HO|E= F 7H| Rz 4de + AFUCLL MSEes Z2IHM Luminance 2| 0t S
ZHoH 2 CIREESHALE, A SO0|M Zdt Ccsv M (*.csv)2 E2AM CHREEY = UASLCH

1. LUT ®OlM Eot=s HOF gt 285t Apply HES +ELICL

& Vieworks - VT-4K5C-H100 o] & |
File Start-Up Tool About
[ view | mopesxe | vioeo | sTrose | LUT |

40395

2071

2047

1023

0 1023 2047 3071 4095 LuT2

Camera LUT Download / Upload

@) LUT1 LUTZ Download ] [ Upload to PC.

Send command.... 275°C V2410
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2.

3. CI2ZEE7 2t=22|MH L0 Download completed 2H= HA|X[ 7} BEA|E L|CE,

Download H]

Ot
2
mx

g 4ot ¢4E Zro2te che2 e

File Start-Up Tool About
[ view | mopeexe | vioeo | sTrose | LUT |

& Vieworks - VT-4K5C-H100 o] @ |

4095 Graph

! o5
=
L=

2071
Save
File
Gamma
2047
1.00
Apply
1023 LT
") Off
) LUT 1
a —
0 1023 2047 2071 4095 LT 2
Camera LUT Download / Upload
@ LUuT1 LUT2 I Download l [ Upload to PC
Send command..... 27.5°C V2410

Rev.2.0

Page 89 of 95

VW40-15C-005



VIEWOrkKks

VT Camera Link series

1. oA ofef ¥Fel OENE LUT HIO[E2 ZEdt CSV I (*esv)2 MYSLLH RER 82
Ideot IS H2HOAM EAS Mol REYULICH oY 40| EH 20= Z2IZOM 82 =
UAEE CsVv mo| &HAE ut 2 HFGOF LCH 2 Al HEE= A2 Lkt 5Lt
o ¢ HEE —E AESE 2ol FHo =2 Mg Lt
o UHYS J|F2R 05H 40059 =22 HtE Q0| 7St

D'_’y _H_!J- ¥ P lut.csy - HI2%E
- = ue mHEE BEE A4(0 22 ESEH)
=l & oo : conment line,
- 3 D= —— comment line,

£627| 7 ||[PrHzEZs —-- input,output
s 8,40895
Sasc: ¥ 1,409
22,4893
A 2,4092
A B 4,4091

1 :comment line Zac
2 -- comment line 40950
3 |-- input output

4 0 4095
5 1 4094
6 2 4093
7 3 4092
8 4 4001
2 |H 5

10 4095 0

11

12

k)

2. LUT HO|AM Type EECHRE SE0|A Luminance & MEHSH CHS Load File HES Z&/8L|Ct

& Vieworks - VT-4K5C-H100 e @ ==
File Start-Up Tool About
[vEw [ mopeExe | vipEo | sTRoBE | LUT |
4035
3071
2047
1023
4 1023 2047 3071 4095 LuT 2
Camera LUT Download / Upload
@ Lum LUTZ Download ] [ Upload to PC
Send command...... 275°C V2410
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Lock i |13 Upgrade = o Bl
3
My Recent
Documents
e
L
Dezktop
a7,
tMy Docurnents
by Computer
My MNebwaork, File name: ||L|t. It j I Open
Flaces
Files of type: [LUT files (+,lut) | Cancel
4. Download HES SELCt CIREE7 #E2E|H OK HHES 2850 &l ¥ &Lt
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Appendix C Correction Control

VT Camera Link 7}M|2l= DSNU = PRNU Correction 7|52 2%t & 8t= T gc= gdg
X|’85t0f DSNU =& PRNU Ed 42 F7I2 2FE = A&e 7|s2 32U

DSNU 7t B3 &8 FHO0= gt 25U

sdt Xstart Xend Black Level ex. sdt 100 109 -2

Command Syntax Description

sdt 273t DSNU 7t EF 2 Xget D4 90| HE

Xstart AlZF TAol X ZE 7

Xend = Aol X ztm 7f (HA St dEE B MEF Tts)

Black Level DSNU =7t 27 7t &% A1 B90|l H'e Black Level gt (DN, digital number)]

Table C.1 Command related to Additional DSNU Correction

DSNU B3 #f NZ& % 27| #3H XtMeH LH&2 9.9 Dark Signal Non-uniformity

Correction 2 &1SIMA|Q.

PRNU 7t 23 23 ZHOoj= Chaar 254

spt  Xstart Xend Gain ex. spt 100 109 1.1
Command Syntax Description
spt HF PRNU 37 B g XIS M I Hg
Xstart INESERS b ISIRD Q™ =3¢
Xend 2 Mo X ZtE ot (HAE St d-Y R 4= Ths)
Gain PRNU =7t 273 ¢t 28 (AIE S90| & Gain &)

Table C.2 Commands related to Additional PRNU Correction

PRNU B3 2f N& A 27| 23 XtMeH Li&2 9.10 Photo Response Non-uniformity
Q.

I.
HA
Correction 2 &SI A|
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C.1 DSNU

o€ =01, 100 H&

AR 109 BRA HAJIX| -2 2| Black Level & X832 Ctg EXpof MELCH

1. Configurator 0| Al Tool > Terminal & £2|%tL|C}.

2. Terminal &2 &0 sdt99108 -2 HHS T

3. F7t

™St DSNU &

o
oI
o
o
r
in}

22 7t 2t Flash(H| 2|2 d) HZ20 M H sdd FHS AATL|CH
O] 42 H=Z2|o MEE HHM Analog Gain 278 2ol [HE 7|& DSNU 42 HOMA FLC
DSNU #t2 At Flash H22|0 Ae 7| 42 22{22{H I1dd FHS HaASL|CH

==L

-2 Black Level will be added

Grey Level I | [ ]
1 2 98 99 100 101 102 103 104 105 106 107 108 109 110 111  n3 n2 n1 n X coordinate

' Additional DSNU Correction '

Grey Level ] I I I I I I ]

1 2 98 99 100 101 102 103 104 105 106 107 108 109 110 111 n3n2n1 n X coordinate
Figure C.1 Additional DSNU Correction
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C.2 PRNU F7} 2d 9 X%

OE S0, 100 R TAMEE 109 HRY T M7JIX| 1.1 HiC| Gain & H&8%l2{H CH2 HXtof| wmEL|ct,

1. Configurator 0| A{ Tool > Terminal 2 2 &

2. Terminal 2 &0 spt991081.1 HHS UTtL|Ct

3. F7I =%t PRNU B /2 7t 2te| Flash(H|3[2A) HZ2|0f NESIEL™M spi 0/1/2/3/4 BHOE
AH2SH0 XME UXE MEiSID spd HEHS HATLICH HE22| LHO| 7|E 2 FHO{MA ELIC
25 PRNU #4442 FAISHD Flash HZ22|0] A 7|FE 442 2 HH spi 0/1/2/3/4 BEOE

AHEstol 2212 fIXIE MESIL, Ipd S HHSHCL

gL,

=

1.1 Gain will be multiplied

T [ e ———

Grey Level

o 1 2 3 98 99 100 101 102 103 104 105 106 107 108 109 110 111 n-3 n-2 n-1 n X coordinate

' Additional PRNU Correction '

Grey Level

o 1 2 3 98 99 100 101 102 103 104 105 106 107 108 109 110 111 n-3 n-2 n-1 n X coordinate

Figure C.2 Additional PRNU Correction

spt B2 HASI7| MO sprnu BHEOE ALESI PRNU Mode € On 2= H7H5IH
255t 210l MO =™HE PRNU EH s &olg = UELLCtH

Rev.2.0 Page 94 of 95 VW40-15C-005



Vieworks Co., Ltd.
41-3, Burim-ro, 170beon-gil,
Dongan—-gu, Anyang-si, Gyeonggi-do
14055 Republic of Korea
Tel: +82-70-7011-6161 Fax: +82-31-386-8631

http://vision.vieworks.com vision@vieworks.com



http://vision.vieworks.com/
mailto:vision@vieworks.com

	1 주의사항
	2 보증 범위
	3 사용자 안내문
	4 제품 구성
	5 제품 규격
	5.1 개요
	5.2 사양
	5.3 Camera Block Diagram
	5.4 스펙트럼 응답 특성
	5.5 Mechanical Specification
	5.5.1 Camera Mounting 및 Heat Dissipation
	5.5.2 제품 고정하기


	6 카메라 연결 방법
	6.1 센서 중심 조정에 대한 주의사항
	6.2 카메라 제어

	7 Camera Interface
	7.1 General Description
	7.2 Camera Link MDR/SDR 커넥터
	7.3 전원 입력 단자
	7.4 컨트롤 입/출력 단자
	7.5 Trigger / Direction Input Circuit
	7.6 Strobe Output Circuit

	8 Acquisition Control
	8.1 Line Start 트리거
	8.1.1 Trigger Mode
	8.1.1.1 Trigger Mode = OFF
	8.1.1.2 Trigger Mode = ON

	8.1.2 External/CC1 트리거 신호 사용하기
	8.1.3 Rescaler Mode
	8.1.4 Trigger Statistics

	8.2 허용 가능한 최대 Line Rate

	9 Camera Features
	9.1 Operation Mode
	9.2 TDI Stages
	9.3 Direction
	9.4 Region of Interest
	9.4.1 ROI 설정

	9.5 Binning
	9.6 Data Bit
	9.7 Gain 및 Black Level
	9.8 Optical Black Clamp
	9.9 LUT
	9.10 Dark Signal Non-uniformity Correction
	9.10.1 사용자 DSNU 보정 값 생성 및 저장

	9.11 Photo Response Non-uniformity Correction
	9.11.1 사용자 PRNU 보정 값 생성 및 저장

	9.12 Reverse X
	9.13 Camera Link Output
	9.14 Strobe Mode
	9.15 Temperature Monitor
	9.16 Status LED
	9.17 Test Image
	9.18 Pre-emphasis(M72 지원 VT Series Only)
	9.19 Camera Link Pixel Clock
	9.20 Field Upgrade

	10 Camera Configuration
	10.1 설정 명령
	10.2 User Set Control
	10.2.1 Factory Default 설정 값

	10.3 Command List

	11 Configurator GUI
	11.1 Camera Scan
	11.2 메뉴
	11.2.1 File
	11.2.2 Start-Up
	11.2.3 Tool
	11.2.4 About

	11.3 탭
	11.3.1 VIEW 탭
	11.3.2 MODE/EXP 탭
	11.3.3 VIDEO 탭
	11.3.4 STROBE 탭
	11.3.5 LUT 탭


	12 제품 동작 이상 확인 및 조치
	Appendix A Field Upgrade
	A.1 MCU
	A.2 FPGA

	Appendix B LUT Download
	B.1 감마 곡선 다운로드
	B.2 CSV 파일 다운로드

	Appendix C Correction Control
	C.1 DSNU 추가 보정 및 저장
	C.2 PRNU 추가 보정 및 저장


