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4 HEF 8

Package Components

VC-50MC <F-Mount>

X|X|C{ 17 EHX|(Optional)

Tit =HE

=8 M5 Set Screw (F-Mount 70|22t X|-2)

CAUTION

«  Tit ZHE M5SetScrew £ AESIO tilt S ZHE 5= UX|TH Foh Al A XA
322 3% 2

a7t g
- HEof xHo| Was AL
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VC-50MC-18

5 HEF 4

51 748

VC-50MC 702t A SEHOIA USE VC A|2| =0 AHE 27}l 50 0| 7FZ A 3jALZ O] CMOS
FI0|2t2 Camera Link QIE{T0]AZ x{2%ZL|CH AMS CMOSIS ©| %Al 50 0| 7FZ A0 CMOS
MIA(CMV50000) 7|22 ARSI 7920 x 6004 SALZO|AM %|Cf 17.5fps o &5 2 H2stL|C}.

MA %[n2| FPD A ZEAOAM Q™S FAQ AHMEQl J7|&E S VC-50MC 7ti2ts 0% FA& K|

54
Zlsa g 2ttt SYE MSYLLH DEE ¢ v DdE
S

PCB Sl Ht=X| HA S2f oiZ2|AH 00| MghefLC.

F £%

* High Speed 50 Megapixel CMOS Image Sensor

*  Electronic Exposure Time Control (Global Shutter)

*  Output Pixel Format: 8 / 10/ 12 bit

*  Strobe Output

*  Defect Pixel Correction

*  Camera Link Output Mode: 2 Tap /3 Tap /4 Tap /8 Tap / 10 Tap
*  Gain/ Black Level Control

* TestlImage

* Camera Link Base / Medium / Full

*  Camera Link Clock Frequency Selector

* LVDS (RS-644) Serial Communication through Camera Link Interface
*  Temperature Monitor

*  Field Upgrade

*  Dark Image Correction

* Flat Field Correction

* Reverse X

*  GenlCam Compatible — XML-based Control

£ 4= VC-50MC ZtO2t= FPD,
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5.2 Specifications

VC-50MC 7iOjj2te| Atef2 CiSiat 25 L L

Specifications VC-50MC-18

Active Image (H x V) 7920 x 6004

Sensor AMS CMOSIS CMV 50000

Sensor Size 36.43 mm x 27.62 mm (Diagonal: 45.72 mm, Optical Format: 35 mm)
Sensor Type High Speed Progressive CMOS Image Sensor

Pixel Size 4.6 ym x 4.6 um

Camera Interface Camera Link Base / Medium / Full

Electronic Shutter Global Shutter

2 Tap: 3.5 fps /2.7 fps
3 Tap: 5.2 fps /3.9 fps
Max. Frame Rate (85 Miz/65 MHz) 4 Tap: 7.1 fps / 5.4 fps
8 Tap: 14.1 fps / 10.8 fps
10 Tap: 17.5fps / 13.4 fps
2 Tap: 285 ms /370 ms
3 Tap: 192 ms /256 ms
Transfer Time (85 Miz/65 MHz) 4 Tap: 140 ms /185 ms
8 Tap: 70 ms /92 ms
10 Tap: 57 ms /74 ms

Pixel Data Format 8 bit (2/3/4/8/10 Tap), 10 bit (2/4/8 Tap), 12 bit (2/4 Tap)

Camera Link Pixel Clock 85 Miz /65 M

Exposure Time 1 us ~60s (1 us step)

Cable Length <5 m (Camera Link cable @ 85 M)/ <7 m (Camera Link cable @ 65 M)
Black Level 0 ~ 255 LSB at 12 bit (1 LSB step)

Video Gain 1x ~30x

Free-Run, Trigger
Trigger Mode
Programmable Exposure Time and Trigger Polarity

External Trigger External, 3.3V - 24.0 V Logical level input, Optically isolated

Software Trigger Camera Link CC1
Table 5.1 VC-50MC At (AH|Z)
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Specifications 7 VC-50MC-18
Dynamic Range 64 dB
Lens Mount F-mount
Power 10~24VDC, Typ.9W
Environmental Operating: -5°C ~ 40°C, Storage: -40°C ~ 70°C
Mechanical 68 mm x 68 mm x 102 mm, 432 g (with F-mount)
Configuration SW Configurator

Table 5.2 VC-50MC ApQF
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5.3 Camera Block Diagram

iy
4[ Fan
vy
‘ DDR3 \ p N
External Trigger
R B Joo. y
- FPGA : §
LVDS Image Data ( h [ Strobe
L} ] j
CMOS : Image Processing P
Sensor . and 1
SP1 Control ; Control Logic :
AN J
| Camera Link Ful
3 - | Configuration
: Micro Controller "
CNURU I 4 _

[EEPROM] [ Flash ]

Figure 5.1 Camera Block Diagram

Ztoete] 2= HEZED HO|H XN2l= StLtel FPGA & oA O|F0{FL|Ct. FPGA W& += 3 A Softcore
SEfo| 32 H|E RISC OO|ARIT 2N AQt T2ANA & HEE ZZE 02 0|20{X Y&L|CH
OFO|A2Z 2 M M= Camera Link QIHIO|AE S0 AEAERYH FHS 20 0| Ma2|gLch

D2 MAl & HEE ZX2 CMOS MAOA MEtEl QA GO|E 2 A2|510] Camera Link QIE{m|0|AZ
LHELH, A[ZHO| 2iZst EE|A 8t AEZH £3Ho| HEES HYYLICE O 50| FPGA 2[£0|=
OFO|A 2 HEEYQ| Za5S @[T Flash 2 F4 XN2|E fIoh =3 HIHE DDR3 0| FArE|0f /UEL|CH

fl
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5.4 Sensor Information

Cte d2i=&= vC-50MC =8 31 ZHe| ZHH2HY Ci$t Quantum Efficiency E4& HO{EL|LCt

70

QE

QE_mono

10

0

350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100
wavelength [nm]

Figure 5.2 VC-50MC Quantum Efficiency
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5.5 Mechanical Specification

Cts =@2 2208 Ehelef FimHer XS LiEtE LT

ojo

B 102 _

46.5 (Optical Distance)
_fl7.42 (Mechanical FB) 8-M5 DP 5

- 68.0.0.0s _ 10.15 . —‘ Camera Mounting Screw Holes
i
I _
Glass l
e 3
=8 - - I -
= i N -
o [ ] 4
' O
1 L
!
Image Plane 9.5

©
=P «

Camera Link 1

Fan
Figure 5.3 VC-50MC F-mount Mechanical Dimension
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6 JiHzt A8 SE

M
LI

n|0 o>| Ojo

2 A2 X}9| PC 0ff Camera Link Frame Grabber 2F 221 AT EQJO 7} AX| g0 QJqCt

| Ct. XtAM|3E L§ -2 Camera Link Frame Grabber AF2 MHME EXRSHMUA|L.

2Xtof w2t AFgAE PC Of FtH2tE HdgL k.

Ftoatet M@ S5 X7 22l=0f U=, PC ol R0 HM A=K =HQISHIAIL.

Camera Link A|0|&2| st& E& 7l 2}e| Camera Link1 S E{0| Z21 CIE E-& Camera Link

Frame Grabber | Base {4 EO0| HZATIL|LCT.

3. LC}= Cameralink #|0|22| ¢tZ & 7}0c}2| CameralLink2 H4YlEHO0O| 210 C}
Frame Grabber | Medium/Full {49 & 0| HZASHL|LC}.

4. T O{HHE 7toatel M2 4 HEEO FZgL
A2 OfeHel 2228 H7| EHEN Z5LUCHL
2= AOI20| MUz HEEU[=R =lghL|C.

7t8
Ct

N'IQf ru*

N =

F|HJ

22 Camera Link

Camera Link Medium/Full Configuration Al A| FO|ALSH

VC-50MC Z}0|2f= Camera Link Base/Medium/Full Configuration & X|&/gtL|Ct. Camera
Link Medium EE= Full Configuration © 2 ZIH2IE AFESI2{H & 7§2| Camera Link
HO|E2E Ar295I0 ZtM|2t2F Camera Link Frame Grabber & HZA3|OF SFL|Ct. O],
7t 22| Camera Link1 7{4E{= Camera Link Frame Grabber 2| Base Configuration &
HUHO| HZASt, Camera Link2 74 E{= Camera Link Frame Grabber 2| Medium/Full
Configuration 8 ZH4 B0 AHZAS|0F FL|C}.

CAUTION
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VC-50MC-18
6.1 X|X|C} D™ ZEHX|
XXM 28 EX= ¥z Mk, 08 X g0l 7IHEE 08 £+
x N

6.2 HMA Z4 O cCHet Fo|Aret
s =S Al SA0| STl MEf0|7| M0 = =FHO| B2 fiELCH
. BSOS ZMO| A AL MEA £& BOKO RoISHUAIR
6.3 ZMCHH| FHA So| s Fo|Atg
e E=o Al Tilt 20| [ 7| WEof 2 =Fo| e A&
. RSo[s ZHO| WRY ZR0|s MEA E& BOX 2o/stUAL.
6.4 7iH2} H|of
e Configuratorexe LIS MM FIHZIE HOHE £ QUSLICH
e X|Al Configurator £ http://www.vieworks.com Q| CI2EZES 4= QAESL|LC}.
e Al23}= Camera Link Frame Grabber At MHME EXSIAA L.
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7 Camera Interface

7.1 General Description

FtoEte] =HR0= 4 FF2 HYES B #A| LED 7t el Z#4Z49| 7|52 Chai #5 4t

e O 26 Tl Cameralink 7{4E{ 1(Base):
e @26 % Cameralink 4 E 2(Medium/Full):
e O Status LED:

- ©6T MY Y ok
- ©4W FEE Y3 ok

HICIQ BlO|E M L FHoet Fof

HICIQ BlOJE X%

HE NE| X HS BE EA

sttt M
A

2
QF EZA =

==p 6==b

Camera Link 1

Camera Link 2

Figure 7.1 VC-50MC Camera 5™ 1j'd

7.2 Camera Link 4 E

13

1

D

26

14

Figure 7.2 Camera Link 7{4E]
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FtHe 282

702t 23 BE&F(Camera Link Standard)g =20, HEEQ| T 82 CH2 B ZELCH

PAIR List ’ Pin { Signal Name Description
1 Ground Ground Cable Shield
PAIR O
14 Ground Ground Cable Shield
2 -X0 LVDS - Out Camera Link Transmitter
PAIR 1
15 +X0 LVDS - Out Camera Link Transmitter
3 -X1 LVDS - Out Camera Link Transmitter
PAIR 2
16 +X1 LVDS - Out Camera Link Transmitter
4 -X2 LVDS - Out Camera Link Transmitter
PAIR 3
17 +X2 LVDS - Out Camera Link Transmitter
5 -XCLK LVDS - Out Camera Link Transmitter
PAIR 4
18 +XCLK LVDS - Out Camera Link Transmitter
6 -X3 LVDS - Out Camera Link Transmitter
PAIR 5
19 +X3 LVDS - Out Camera Link Transmitter
7 + SerTC LVDS - In Serial Data Receiver
PAIR 6
20 - SerTC LVDS - In Serial Data Receiver
8 - SerTFG LVDS - Out Serial Data Transmitter
PAIR 7
21 + SerTFG LVDS - Out Serial Data Transmitter
9 -CC1 LVDS - In Software External Trigger
PAIR 8
22 +CC1 LVDS - In Software External Trigger
10 N/C N/C N/C
PAIR 9
23 N/C N/C N/C
11 N/C N/C N/C
PAIR 10
24 N/C N/C N/C
12 N/C N/C N/C
PAIR 11
25 N/C N/C N/C
13 Ground Ground Cable Shield
PAIR 12
26 Ground Ground Cable Shield
Table 7.1 Pin Assignments for Camera Link Connector 1
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VC-50MC-18

PAIR List Description
1 Ground Ground Cable Shield
PAIR O
14 Ground Ground Cable Shield
2 -YO0 LVDS - Out Camera Link Transmitter
PAIR 1
15 +Y0 LVDS - Out Camera Link Transmitter
PAIR 2 3 -Y1 LVDS - Out Camera Link Transmitter
16 +Y1 LVDS - Out Camera Link Transmitter
PAIR 3 4 -Y2 LVDS - Out Camera Link Transmitter
17 +Y2 LVDS - Out Camera Link Transmitter
PAIR 4 5 -YCLK LVDS - Out Camera Link Transmitter
18 +YCLK LVDS - Out Camera Link Clock Tx
PAIR 5 6 -Y3 LVDS - Out Camera Link Channel Tx
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
1 -ZCLK LVDS - Out Camera Link Transmitter
PAIR 10
24 +ZCLK LVDS - Out Camera Link Clock Tx
12 -Z3 LVDS - Out Camera Link Channel Tx
PAIR 11
25 +Z3 LVDS - Out Camera Link Channel Tx
13 Ground Ground Cable Shield
PAIR 12
26 Ground Ground Cable Shield

Table 7.2 Pin Assignments for Camera Link Connector 2
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Camera Link Output Mode  CL Configuration | CL Connector1 CL Connector 2

2 Tap Base 0] X
3 Tap Base 0] X
VC-50MC-18 4 Tap Medium O o]
8 Tap Full 0] (0]
10 Tap 10 Tap 0] (0]

Table 7.3 CameralLink £3 ¥ {4 HZA

Camera Link #|0|=22& At&3}0] Frame Grabber 2 Camera Link 4 EHE AZAg If A
2 X|off Z=2|8{oF BtL|C}t. Connector 1 1f Connector 2 ©| |X|7} HH FtO 2t | A0 |
MUz S9EX| 7Lt PC ot 7tH2te| Serial S0| JHHoz2 ALK YL
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o] O
73 Mg Q=
7t 2tel Mel = CtXp(Power Input Receptacle)= Hirose 6 Tl 7{ 4! E{(part # HR10A-7R-6PB)O|H{ Il HfjX|

2
U TYL oI ZBLILh

ke

CFX

= THXE

Figure 7.3 T3 & THXto| T HYX| T

Pin Number Description
1,2, 3 + 12V DC Input DC Power Input
4,5,6 DC Ground Input DC Ground
Table7.4 H3 & THxio| #
& E£2{1= Hirose 6 Tl Z2{1(part# HR10A-7P-6S)E AtEStAHLt

o
|0
o 2

ra

=)
N = é*th 12VDC+10% MY =20 1A 0|4 MF =F

LICHCK MIZ=AF &)

=TT

2 OHEHE NS #a

T A —= (o=

HY 23 Al FolAkg
© ZiHEtel M HiM AZ Mo FiEtel Y MOl X s As =S =0
AEs diFdAle. Fiet 49 /o] 2 + USHCH
. 7 Zlo X—|_Olr__|xl_-|ol-OIE:1|:H = Xdkglﬂ-é-ag 2lol e 3127
CAUTION kol 22l 2 2 g9E =150 = Sssotd Jtete] e 2|27t
ADAE A OI¢|_||:|.
= =]
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VC-50MC-18
>
7.4 ZUEEFE UEH TRl
HAEE ¢l/&= CHXK(Control I/O Receptacle)= Hirose 4 Tl 74 E{(part # HR10A-7R-4S)0|H, 2|& EE|A
RERIERIPS

EZH 8 ZE=Z F4E0 A&

Figure 7.4 ZEE U/EH TIX & H{X|=

Pin Number

T o g2 HESa 254

Description
1 Trigger Input + Input -
2 Trigger Input - Input -
3 DC Ground - DC Ground
3.3 VTTL Output
4 Strobe Out Output
Output resistance: 47 Q

Table 7.5 ZHEE /=™ CHXte| T 3

| O] El(mating) {4 E{= Hirose 4 Tl Z2{1(part # HR10A-7P-4P) Et
A& LT}

rir
ofn

Zo| HYEHE AT

= T
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7.5 Trigger Input Circuit

GEj0] B2l AMZ Y B2E UEHD Yslch gE 2
7228 Sof U sI22 ML Debounce 7152 AFBSLOl FHBIRtOA Rt Y2 MBE T

= = =
Y2 Mo Z2 XYY 4 USLICL AR 2| Mol YL ool s2met Zo| NEE B3I 4

N
=
fot
rir
H
Hm

User Side Camera Side
+3.3V
o)
+3.3V ~ +24V i
Q S 1K
. MMBF4393LT1G
o\o @ Trigger_In+ 1D ZS IR38 A A A 180/1608 ]
® Trigger_In- J‘gt >» TRIGGER_INPUT
i N K
o™
ol *\1
H@ e HCPL-0601
HR1DA-7R:4SB
Your GND

Figure 7.5 Trigger Input Schematic

7.6 Strobe Output Circuit

AERE =3 MSE 33V =3 22Ol TTLDriver IC & E3[A S350 ASO WA Z2 7i0zto)

Exposure Signal(shutter)dt &7|%|0 &3 & L|C}.

3.3V

0V

47 Q
STROBE_SIGNAL |\>O STROBE_OUT @ @\ >> TRIGGER_IN +
TTL Driver ( ONO) ) »> TRIGGER_IN -

3
$ HR10A-7R-4SB

Figure 7.6 Strobe Output Schematic
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8 Camera Features

Region of Interest
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VC-50MC-18
VC-50MC Oj| A Vertical ROI o] H3}0| 2 X|Cf =8| 2= = o2 EoF &&LLC}

ROI Size (H x V) 2 Tap 3 Tap 4 Tap 8 Tap 10 Tap
7920 x 1000 21.0 fps 30.4 fps 41.8 fps 82.3 fps 101.8 fps
7920 x 2000 10.6 fps 15.4 fps 21.1 fps 41.9 fps 51.9 fps
7920 x 3000 7.0 fps 10.3 fps 14.1 fps 28.1 fps 34.8 fps
7920 x 4000 5.3 fps 7.8 fps 10.6 fps 21.1 fps 26.2 fps
7920 x 5000 4.2 fps 6.2 fps 8.5 fps 16.9 fps 21.0 fps
7920 x 6004 3.5 fps 5.2 fps 7.1 fps 14.1 fps 17.5 fps

Table 8.1 VC-50MC ROI 37|0| 2

X =8 =T (@ Camera Link Freq. 85 |liz)

CAUTION

ROI 2E2
v)o| Eetd =

A&

Mot

ASLICH XtMTH W&
VC-50MC 7} 2t= Multiple-ROI 7|——

Command List#1 & &=x

I.AI Alg

4% Frame Grabber 9| AP0 o2t M8 7ts3t ROI
2 Frame Grabber At

X|SHL|C} 242 H240{= Table 9.2

PSS
=23

*(H «
ZSHAA| 2.
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8.2 Multi-ROI
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VC-50MC ZIHZHOf Al Multi-ROI & MAHSH I CH2 AtgHY| 89|38} Of 6H_| Ch.
* Region Offset X 2} Region Width Zf2| &2 ZtH2t A2l Width Xupgt 5= Q&L L
* Region Offset Y 2} Region Height Z}2| &t2 FtOi2t MA{Q| Helght Furgtk 4= gl& Lt
6

* Region Offset X 2} Region Width {2
* Region Offset Y 2} Region Height 42 4
*  Multi-ROI 28 2= AEAN S0 MY

User2) gt [ff CIA| E2{2tM AtET

. Muli-ROI MES A3 = Y Alge Ml
© RO B2 ROIE HER ¥ Szt FuE

o=
e Multi-ROI A4 28 HEHO{= Table 9.2 Command

1

o Hi==

9' HHAE MI—loI-

fot CtS(Configurator > File > Save Setting > User1 L=

= JAELCH

(Update Multi-RONE

2B OF L Lt
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8.3 Binning

o
=}
=}
=)
«Q
rlo
0
il
Ot
Fl
nx
lo
N

= OoiM stLte] Id=z WEHMo =M e 42 S7H7|4, sides

daAl7lE 218 #ASLICH Binning 7|5 23 330 L1t gL Ch

—_

Command Value Description
Binning Vertical 27§ ¢{2tE 217 Zdol S Mot
F

z
0:Average | T+, Cigh T 2 LiwA stitol T4 gtoz

Binning Mode sbm LY = L CF.
1: Sum Binning Vertical 27 ZtTE Q10 TEo| 7= CsiA
' Sstitol I gtoz LjmeL|ch
1:1x Vertical Binning Sl A|
Binning Vertical sbv
2: 2x 43 WoR MY WM 5 22 43
1:1x
Binning Horizontal | sbh Binning Vertical Of [}2tA X502 HA
2:2x

Table 8.2 Commands related to Binning

OE& =0{,2 x 2binning & AT AL 7Ft0zte] sj& =7t 1/4 2 ZE20{=H E L C} Binning Mode &
Sum O 2 MASIH FALS Jt2 9 M2 377t 12 2 ZAL|X|QH 847|7} 4 Y SISt C} Binning
Mode £ Average 2 MMSIH M2 JI2 Y MZE IA7|7F 12 2 =2 X0 7|12 GAOr 847] X}0| 74

@lE LIt Binning 7|52 ROl 7|51t SA|0f AA8E 4= AFUHCH

e LB S
0 |

|
|
+
|
1
|
+
|
|
|

1

I

C 4

I

1

I

L 4

I

1

I

-

I

1
I

S0 S0 S
1 o

2 X 2 Binning

Figure 8.3 2 x 2 Binning
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8.4 Pixel Format

Jholate WeMo= ®A GlO[E1S 12bit B2 M2l LITh 'sdb 8/1012° BHOIS AFBSL0] 7Hui 2o A
M&SHe @A GlO[E{Q| pixel format(8 bit, 10 bit i 12bi)S ZHS 2 AXLITE FHoato Al 8 bit L

10bit 2 AFBSIEE MFelH 2= GlO[EOfM 242t 9l 4bit E= 2bits T

MSB LSB

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

) = =
ey = = =
g = =
g = =
g = = =
L]
L]
L]
wLER]
wELER]
wELER]
= ELER]

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 8.4 Pixel Format
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VC-50MC-18

8.5 AWB

ROI(Z& 7HH|Et)

Ze| 7HH 20 M H|&3t= Auto White Balance 7|52 AWB & ROI(Region of Interest)2|
7

Atgotol 2E 28 ¢S =EYLICLAWB & ROI 27385 It 0= Cf3a 25U

44 HolHE

=

Command Value Description
AWB Offset X SWX - ROI A|ZF X|HQO| X ZH
AWB Offset Y swy - ROI A|ZF X|HQO| Y %tH
AWB Width SWW - ROI =
AWB Height swh - ROI #0]|

Table 8.3 Commands Related to Data ROI

O[B|X| ROI 8l AWBROI & SA|0| ArE3t= d20= 28 AWBROI 2t 0[0|X| ROI 9| SHE[=
=

S or—
S0l oM HO|HEt R C 7 FY2 otz 1t Zo| AFEL

AWB Offset X AWB Width

Offset Y
o
[m}

:
Offset X Width | |
1

b 7 8 9 1011 1213141516 17 18 19 2(}21?223242525 7 28 29 30 31 37 33 34 35 36 37 38 39
O00000o0000O0o0o00000o0DooooOo0ooon

2345

oooo m]
EIE|E|E|E|I:IE|E|EIE|EIE|E|DDDDDD:DDDDDDDDDD:DDDDDD
0000000000 00000000000D0000000000000A0
OOoOonooOo0OooDoOOoO0oO0ooooOoOOoOOOooOoOoOQooooOOoOonoooan
Oo0oOpooOOoooOoooooooooOooooOoooooOooooon
oooOo0o0oo0oooo0oooooOooooojpooommooooonn

AWB Offset Y

gOojooooon

oooo

AWB Height

OOl ]

— Image ROI

— AWB RO

ooooOooooooooOo;o

Effective Data ROI

Figure 8.5 §=2 H|O|E{ ROI
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8.6 White Balance (Z2{ ZI0|2})

Ze FtHEto M= S HAMOIM 250t oo He WHAE FY = U= white balance 7| 5S
AFEE = Q&L LCH VC-50MC 72O AM K| 238l= white balance 7|5 & Red, Green ! Blue 9|

Lk (intensity)E WMoz ZFY 5= UAZLCH 'srg” HHOE A8 2f Mol 28 AEY +
QUEL|CH AMMo| ZEE= 1.0EEH 4.0 77}X| MY 7}%2 LICt. 'srgr/glb’ HHOE 1.022 HHsH 42 oY
AO| Z= &= white balance HAHLZL 2R H Fog X YSLCHL My ZEE 102D 2 U=
HE5HH ST My == 47 4o v S7HELCH O S0, 'srgb 1.5 HHOE HASIH

Blue AHAtO| Z+ 7} 50% Z7}etL|LCt.

White Balance 28 HE0 = Ct21f 245U CH

Command Value Description
srgr x1.0~ x40 | Red HHMo| Zx HAH
RGB Gain srg g x1.0~ x4.0 | Green EMo| A HH
srg b x1.0~ x4.0 | Blue TAo| Z&x MN

Table 8.4 Commands related to White Balance

8.6.1 Auto White Balance

A2 7I02}0| M= Auto White Balance 7|s& A% #= Q&L|C} GreyWorld 12| E0| maf A3

FIH 20| A =l ESH FAFo| White Balance £ XA gtL|Ct. Auto White Balance 7| 5& =&3}7| ™0 AWB £

= 1 =- OO

ROI 2 MAs0f SHL|CH AWB & ROIS MASIX| %O ™ Auto White Balance 7|2 Image ROI Ljo| Al
HIO|EE AtE35I0 White Balance £ ZH3tL|LCt ‘arg’ HHOE AHSIH Green S 7|29 E Red 4l
Blue o] Z = E MIOHOl Zfo 2 ZTHSI0 White Balance & &L LCt.

Auto White Balance 3 HZ 0= Ct31t Z&L CH

Description

Command
Auto White Balance arg - White Balance =% 13| =& & Off

Table 8.5 Command related to Auto White Balance
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8.7 Trigger Mode

Exposure start E2|H= G ZES A|ZSH= 0 AF2E L|CH Exposure start E2| 72} 2HE
nt2to|Ee = Trigger Mode It2t0|E QIL|C}. Trigger Mode IiZt0|E{= Off o= On 22 AFL =+
AL o

8.7.1  Trigger Mode = Off
Trigger Mode Ii2}0|EE Off 2 MMsIH T3t D E exposure start E2|7 ASE FH0 2} LHEO|A
A-d547] W20l AFEXt= 7HO2t0f exposure start E2[AH M2 E S5 A7t {&ELCH 0|23t AHE

d-g5t7]
B S =98] “Free-Run"0|2t $fL|Ct.

Trigger Mode = Offd Uff == A|ZF H O
Trigger Mode LIZ}0|EHE Off 2 A™SIH(stm 0) 2t JAF S| E0| Cf
ofeto|E('set FEO{)2| Zfofl 2fsf Z™ELICH

ok

I == A|7t2 Exposure Time

8.7.2 Trigger Mode = On

Trigger Mode LIZ}0|EHE On 2 MMESIH(stm 1) AFEAIE QA SIEE A|ZtStE{ 0 & [jOfCt ZHH 240

exposure start E2|7{ MZE Z390F & L|C}. Source LtZf0|E{(‘'sts’ HE

a9z & 42 LZ(source signal)E X|FetLICH 2 7t Source Li2t0|E{= L5t Z&LC.

» CC1: FtH b7 HZ =l Frame Grabber M CC1 & ES|M YH MSE
AFRAE A|AEOf K| Frame Grabber 0 A| CC1 2 At23H= dhd
Frame Grabber Al MEME & XSIAMAL.

e External: 2|E0A MME M7 MS(EY| StEQ0 EE|H AMzEtD

Al

CHXF 1 2 o =380 70| 240]| exposure start E 2|

= 0{)= exposure start E2|7{ AMS

Source LiZtO|HE Mot £ Activation Iizt0|H('stp” HHO) FFsHOF StL|Ct.

278 7tstt Activation Li2tO|E = Chg1t &L C

* Falling Edge: 77| Alz9| &Z OfX|(falling edge)E exposure start E2|HZE EESSIE =2 X|HgfL|C}.
|

o| 54 S
 Rising Edge: 7T7| A3 9| A% 0Of X|(rising edge)E exposure start EE|HE EESSIEE K| ™etL|LC}.

Trigger Mode =Ong! I L& A|Zt X
Trigger Mode IIZI0/E{E On o2 M3 ZL ZF FAlto| st == A|Zt2 Exposure Time If2t0|E{(‘set’
A g

F-ONO| ol HMOEALE 2|F EZ|

2

S
AlS

—
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873 CC1 EZ|AH A A3}

Trigger Mode LiZ|O/E{E On 22 A7SI1(stm 1) Source L}ZIO/E{E CC1 22 YTt H2(sts 1)
7tm[2tof CC1 E2|7A M (exposure start)E Sa3ll0F o 2SS AEE = JASLCL 7

Exposure Start E2/7 25 Ljj7] Y0 U= EF FIHE0|M CC1 EE|H LZE FUSHH &2
AIZSHA LI

FtH2to M CC1 E2|A M= E 4 g =&
AENS SiANStD M2 exposure start E2|7H A0
exposure start E2|H 4120 Bt = UA &[H 70
&= E|SOtZ LT

CC1 EZ|H L= E METH0 Y= =SotH AEA7L 7HH2t0 CC1 Eg[A M2 E S5dts BIE0
(2t A frame rate 7} ZA™EIL|CE O|Mf, X} 7t 2 ™M &L 7t53H XL} frame rate 2 X1}5H=
£C2 EZA AMSE ZIZ6HH @ EL|CL FiM2t7} Exposure Start E2|7 & Cf7| AE{7} ofY mj

A

Fishs CC1 E2[A d=e FAIEUCHL

A ZSHH 70| 2l= Exposure Start E2/7 25 ff7/
HSe == USLICE FHH2H0A CHAl M22
l= XH= Q2 Exposure start E2/7/ g5 Lff7/

mjo

|-II

o

CC1 Trigger Signal CC1 Trigger Signal
Received Received
Frame | | | |
Acquisition ' | : |
) Exposure ' Exposure

Figure 8.6 CC1 E2|H AMS =2 HA 8 E535]7|
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8.7.4  External E2|7 A3 A3}

(7]
a0
~

Trigger Mode I}Z}0|E{2 On o2 MM}
§

1(stm 1) Source L}Z}0/E{E External 2 A™HsE 4 2(st
HES 92 CXj0| FYRE RN M
o

MsE M7 MZ 7t FHH|2Fe| exposure start EE|H Al
FATIL|CH Ol RS EE|A M E YBtHo =z SIEQ0 E2|A dzetinr gL

Qe Al o At Of X|(rising edge) = 812 0 X|(falling edge)2 FA 2 &

Activation TiZ[0|EHE A5 o4& OfX| E= 5t X E E2|HZ BELX MEigtLCt.

7tM2t7} Exposure Start E2/7{ &5 [ff7] &0 Ue B2 st EE|AHF HHESHA T O|(transition)gt
mjotch QA ESS AL

FIHEIOAM 2IF E2[A Mz E Aot & =S A|XISIH Exposure Start E2/7] 25 Lf7] &EE
SMS5t D AHE & exposure start EE|H AT B2 4= SLICEH FIHZFO|A CtA| M 2& exposure start

19
ot
mjo

EgIHE A8 = UASHCL

Eg|A d=z0f g3 = UA EH FI0Et= Xts2E Exposure Start £2/7] 215 [ff7] &E=
T| SO0t LIt
Zto2t7t F M=ol Hojof Qs EEste 0= AR EZ|A Mz FI|0f ols Ct31t 20| frame

rate 7t Z7 & L|C}.

= Frame Rate
External signal period in seconds

OlE =0{,500ms (0.5X) F7(|2| 2F E2|H 422 FIH2tE 2 =5tH frame rate = 2fps 2 L|Ct
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8.7.5 Exposure Mode
QFEOM YWHE EB[A MZE Y 25 EZ|HE AMESl= 4R0= Timed X Trigger Width &=

o —
72 LE EE(ses’ FHO)E A8 + USLICL

Timed =& B CE

THx|

Timed ZEE MEHSIH(ses 0) 2t A 2E9| & A|7t0| Exposure Time I}2}0|E{(‘set’ H2H0{)0| 2|df
AFEUCL &5 OfX|(rising edge) E2|HZ H7YSIH F EE[A Mz7 d45g I =& A|Zt0]
A2, 5t Of|X[(falling edge) E2|HE AEHSIH QF E2|H M7} otde U == A[ZHO]
AlZFE L L
External Trigger Signal Period
External Trigger Signal ' ]
Exposure Exposure
(duration determined by the
Exposure Time parameter)
Figure 8.7 Timed Exposure Mode
Ol =&0| Y £ ] M{Z2 exposure start EE|HE Z325IH S| AE|AH AMS= EAIELLCE
This rising edge trigger signal
. will be ignored.
&
External Trigger Signal
Exposure
(duration determined by the
Exposure Time parameter)
Figure 8.8 Trigger Overlapped with Timed Exposure Mode
D-18-264
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Trigger Width =& 2 &

Trigger Width =% T CES MEASD(ses 1) 2F QA &

g 259 g 7S AR EQA M=z Y Mo
2= UAESLICH M5 o X|(rising edge) EE|HE MHYSIH E E2|H MI7F M5% [f =8 A|EStD,
EE U2 U2 otdE WabK| ALE LI Sty OfX|(falling edge) E2|HZ H7E5HH F E2|A
M27b stde I =58 AIASIL, =& F2 ATt 45 WA ASE U

External Trigger Signal Period

|- -

External Trigger Signal —I I—I_

. Exposure
(duration determined by the

External Trigger Signal Width)
Figure 8.9 Trigger Width Exposure Mode
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88 LE A7t 4H

O O AL VC-50MC 7HH|2f0f 4 Exposure Time Ti2i0|E{S MHs0 =Z A|ZHE %7 XX
RNl

7tH2rE Chsat
AlZtE X3l OF

N
rlo
0L
ks
|0
HU

Dal

52 Mof= Exposure Time Lt2t0[E{('set’ FHO)E 2Tt =

d

o m
I
o

*  Trigger Mode ff 2 A7 (stm0)

n(stm 1), Source = CC1(sts 1) 2 A7 (0| A2 Exposure = Timed 2 M H(ses

rouu

O
*  Trigger Mode = O
0)sOF gtL{LCt.)

» Trigger Mode = On(stm 1), Source = External(sts 5), Exposure &= Timed 2 7 (ses 0)

AlZt2 ChEit gL

Camera Model XA LE A Z F AZH
VC-50MC | 1 s | 60,000,000 pis
t: Exposure £ Trigger Width 2 H™H3t AL L= A7t E2|A A5o| Z0 Qs A™E D x|y

HBte it

—— HAH

Table 8.6 |2 9 %x|Cj L& AZF AH Z
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8.9 Exposure2} Readout Overlap

= & 7tA| CtE apEol Z=hE Lo A BR g2 g A
= NIMe 2AzstH MMM =AM ZF2 readout 5=

SAl VC-50MC ZIH2t= 7| EXMo 2 = 17H 1} readout 1H7H 9|
= ‘overlapped’ == ZEZ AtFL|CE O|F FH0| Ciet T 2t readout St=
M2 E S506tH M2 0| st =2 AIZfeLCh ofzf 182 Trigger

Trigger Width, Source I}2}0|E{= External 2 M3t ZE LIEFHLILCE.

s 1t
=H(overlap)E 5|25}
¢t 7t 2tof E2[A

Mode £ On, Exposure

ox
t;l
E
FEE

ﬂllﬂl

External
Trigger Signal

Frame Acquisition N
Exposure
Frame Acquisition N+1
Exposure
Frame Acquisition N+2
Exposure
Frame Acquisition N+3
Exposure

—
Time

Figure 8.10 Overlapped Exposure and Readout

FtH2tel E1t readout 1P Q| overlap R = FtH2} EFIF A YLH, FrH2tel XS YRof| et
overlap 0|27} Z7YEL|Ct ‘Frame Period'E StLtC| S0 Lot =& A% XHEH OF o et
=E A XNEMNRS Aoz Folgh 2 Lt €5 U

*  Overlapped Operation: Frame Period < Exposure Time + Readout Time

Guidelines for Overlapped Exposure

7o 2tel =1t readout UH2 overlap St & A SSIEE CHg F 7HX| AtdE YAofof ghL|Ct

O GHol &0 Tl 5L If M2 FHol =& AI&StH ¢t ELCt

* O™ B2l readout 2 2t=5t7| MIA| A Bl =EO0| A= o FLICH

7to2te| =1t readout 10| overlap £| 11 2IF EZ|A M E ALY Fo2 2SSEE FtOHEtE
Zt=g [, Exposure Time IiZt0|E A0t EFO|Y ZAIS ARBSHO M G0 CHS 318 7ts% =& Al

AlES ALSHOE 2L T
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8.10 Electronic Shutter &

VC-50MC ZtH|2t= ™At ME(electronic shutter)E& 2%t ME AL CE MAO| AR L= ™A}

S
MEHE 228 A 28 F 7K &/ /1, VC-50MC 7tt2t= 22 MEE At MME AFERLICE

8.10.1 Global Shutter

Exposure start E2|HE 22 ¥ ME7} ZAHE FHHE0| SSoE of2f 2t 20| e 2= 2tRIoA

d20|= exposure start E2|H AZIt & Alts SEL WA Mol ZE 2tQloM AL LT
=2 MAMol RE 20 ZE2E1, A =AM 0O|E readout IPHE A|ZEEL|C} O] readout T2
2tol T2 el 2 E T OO|EE readout e W§77hX| A& & LICE

=E2Y MHO| 7t Z EF2 449 g4 s o, MM ZE TMo| SAI0 =& AlESt
sAO| =52 ZEoCHs HYLICL Ol S 253t 4o MM oM S& 8§77t S 7 Lot
dgS A =2, 0|2 Qs 220j= X2 &S S I Ui = A= EHE zazd

30
>
-
o

Of

FtHEtE SHe =E AIZO| AIASHH 455t =& AIZ0| EUHEH T=

—

Mz(slos 1)2 RBELCH

l= Exposure Active =&

External
Trigger Signal

Line 1
Line 2

c
=
@
w

=
=1
@o
.

=

fae ]

'|'-=

-y
i

!
b

Exposure Time Readout Time

= Line Exposure
I = Line Readout

Figure 8.11 Global Shutter
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8.11 Camera Link Output

VC-50MC Z}0|2}= 2 Tap, 3 Tap, 4 Tap, 8 Tap 5! 10 Tap Camera Link =3 T EE X|SL|CE Tap £
Camera Link Pixel Clock ©| AO|2 & ==HE|= T GOl £=£ LIEIL T o]0 w2} ZtH2te| Frame
Rate 7} Z2}ZIL|Ct. Frame O|O|E{ &= Interleaved EfAlO 2 Z3H| 0 Of2f 20t 25 L|Ct Camera Link

Output Tt2tOJE= ‘s’ FHOAE ALESHN 28 =+ ASLIC

A|B|]A]|B| =i
i Pixel Clock Speed

2 Tap - Camera Link Base

A|BJC|]A]|B]C [
i Pixel Clock Speed

3 Tap - Camera Link Base

AlJB|J|C|D|JA]|B]C]|D —
i Pixel Clock Speed

4 Tap - Camera Link Medium

A B c D E F G H A B -
i Pixel Clock Speed

8 Tap - Camera Link Full

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

10 Tap - 10 Tap

Figure 8.12 Camera Link Output Mode

Page 40 of 91 D-18-264



VIEBWOArks VC-50MC-18

8.12 Camera Link Pixel Clock Speed

VC-50MC Z}0|2}= Camera Link Pixel Clock £ & MEHEI £~ Ql= J|5& X|38 L|LC}. Pixel Clock &&=
ZtH 2t A ALE AL ZFE{2| Frame Grabber 2 Camera Link QIE{IH|0[AE S MEE[= H4A HO[HQ
=0 E AL LCH FIHEZIE =& PixelClock £ 2 M7ASIH 7lH 20| A Frame Grabber 2 FAt
HOIHE M&ste &7t WatE LTt AF23l= Frame Grabber QA X|23l= %|CH Pixel Clock £ £
2tolst, 7t 2+e| Pixel Clock &&= Frame Grabber 2| X[ £E & XSIX| (= 02 MHSIAA L.

[
Camera Link Pixel Clock =& 23 30| 9 MA 753t Pixel Clock £ &= Ct210F 245 L C}

Command Value Description
Camera Link Pixel Clock Speed £ 85 MizZ
0: 85 MHz
agetLct.
Camera Link Pixel Clock Speed | sccs
165 I Camera Link Pixel Clock Speed £ 65 M=
: z

Qg

Table 8.7 Commands related to Camera Link Pixel Clock Speed
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8.13 |8 7}s¢ot %|C Frame Rate

Nz FHEtoM HE 7tset X frame rate = CHS1F 22 02 22400 of3 XieHeE LIt

*  O[g[X] MAMOA H|O|EE readout ot Ct= 7HHIEP9| Zo Y HEHZ FESHE AlZh O] A2 F¢e
Height 278 (0 2l 2 ELICE B&of =07t 2B HAMO|A readout 5h= A|ZHO] T HA|

ZELCH Yol 0| ¥ 'sihy POz HFL = Mﬁl—lﬁf-

*  Camera Link Pixel Clock % . Pixel Clock € Y2 /22 MHSIH FIHEt0AN 25T HAS ALEXL
HAEESC| Frame Grabber 2 M&st= A|ZH0|  ZA ZELLCH %2 Pixel Clock &2 AMSIH
frame rate 7} <OFZ!L|LC}.

GHO| Ot == AlZh 012 2 =& AlZE MESHE =¥

Jiot

S8 4+ Ut FY 27 FoELCH

8.13.1 | 753t %] Frame Rate S7}5}7|

FtHetel SHX 2EoM HE 7t [T framerate 20t Of WE £E= Fds 2o XL frame

| -
o
rate Of &S O/X|= Cf32 4F oLt 0|y =EstL +E7f St

OF

« ZHHEoN oS TESE A2 framerate & Hotols SR 24 YLICH ROl 7|[5& AHESHY
dd & At 22 = ASHCKO|Z 23l [Ty frame rate = S7HELICH.
o X2 ROIE AMEELILE ROIE Z0/A =¥ 7tHets O {2 HOHE ©&ESH| M2 &
7

e FiH 2} M Camera Link Pixel Clock £ & %
MAES7| Mo AFR3H= Frame Grabber 7} =2 Pixel Clock 252 X|Qst=X| SHOISHAAIQ.
o

. HAEO £Z AlZoR AT SjAESl AMS S

wez A8 40l 52 22 2L

—

Of
H
fu
N
=
o
i
>
oA
52
n
g
i
L
=
ry

rate & MetStA| @S UL SHX[E, 721 L& AlZtE AFEStE ER0= =& AlZt0

HMete = AFULCEL 2 =F AUE AE%t= 4

-
Mt
>
[~
i
s}
X
%
o
ot
F
o
o
3
3
(0]
)
[0}
N

(@]
2
S7tot=X| 2ol o] 32 H2 Lz AlZtez Qg 82 F3S A8/ H= R2INE

EOoiM O B2 Sls o & UA=F 28ooF & = UASLICh

0

e 2 =5 AMUE ALED
HE S0, =& AlUS 1

M=ol Zto2k= Z|CH 1 =0 o &2

r
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8.14 Gain 5! Black Level

or2f JEofAet 20| Gain 278 4= S7iotH o2t & =49 72717t St Ut 0|2 Iy
y [R=3 (o]

MAMOA £5ot= 2L =2 Grey 442 7HH2I0A S5 = JUSLICH
ﬁ]rgesv \:zlzl;esm 12.dB 6dB 0dB
(12bit) (10bit) (8bit) / /'

Sensor Output Grey Level (%)

Figure 8.13 Gain 4%

Black Level 278 ¢t& Z=Z5t0] FtHZI0M E=ot= HA 2o

1= AE-| o
Configurator 2| ANALOG 4O A Gain G5! Black Level & =A%t 4= Q& L|LCH

Yl
£y
ra
aju
(@]
&
@
mjo
4%
N
mot
4>
¥0
i)
i
iul

Command Value Description
Gain sdg 1.0x ~30.0x | C|X|& gain Zf 8
Black Level sbl 0~255 Black Level ¢} 2%

Table 8.8 Commands related to Gain and Black Level
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8.15 Defect Pixel Correction

CMOS MAO|= H0] X2 §Hotx| £ote Defect Pixel 0| Z12 4 UZLICE 0l &2 Yaol
Ct. 2t ZIHI2H0] Ar2 =l CMOS MM 9| Defect Pixel HE = &9}

E3g Yojzaloz =Ho| Yagy
E,_+71|01|A1 it 2ho| Y EIL|CE AFRX}7L Defect Pixel HEE FI15le{e 42, ME2 Defect Pixel o &
FtH|2kof QUdsoF SrL|CH. XbA|sH HHE 2 Appendix A & £ XS4 A| 2. Defect Pixel Correction 7|= 9|

o
=
*f% Ol = ‘'sdc’ YOS ALESHH 2FELIC)

8.15.1 H7d HitH

Defect Pixel o| 27 {2 #2 22l J0of QfES v 42 US 7IHHe= ALtE Lo

|

Current Pixel
Figure 8.14 H7X& Defect Pixel 2] ||

Q| O2lar 20| Zt2 E™eoF & Defect Pixel @1 Current Pixel O] /S [j, O] TiMio] HH Zte F=¢

HHO| Defect Pixel 21X| Ot X|0f 2} Of2f e} 20| o &L Ct.

o1 Defect Pixel(s) Current Pixel ] A Z}

ol (L1+R1)/2
L1 R1
R1 L1

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

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

Table 8.9 Defect Pixel 27 7} A,
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8.16 Flat Field Correction

_—

Flat Field Correction 2 Tt ZF2 2|2 =tAHO Q|3 FAto| HiAHO| nEX| &2 [ 0|
HHAoz Hig 40| €t Gd= Y= St 7[SYULILE FlatField 2 7|s& U&es P otz 2|

Aap 20| LtEtdE =+ AFLICH

IC = IR /IF

Ic: 2EE F&o dE gt
IR: = a2 diEg gt

IF: Flat Field OIOIEHS HIE gt

Flat Field Correction 2t H&EHO|= L2t Z&L|Ct

Command Value Description

Flat Field HIO|E2 XM == 222 Fosg
M x—ié‘d} L|C}.

Flat Field Data Selector sfds 0~4 =° o
0: Factory default &<

1~4: A8 M Y

Flat Field Data Generate gfd - Flat Field H|O|E 4HMd

d-dct Flat Field G|O|EE B|2(Zd HZ22]0
ML

Flat Field Data Generate 2 i3t 0| =
:lEd 220 MEEZ| W20 7HH2te
HeAS 2t A 2 i HO|HE ALE5t{H
2 HE22of MFYsHor LTt

Flat Field Data Save sfd -

rﬂsru

—

o
L

Jor

=
HIZ|Zd 220 MFof Y= Flat Field
HOHE 2|2Td HEZZ =S

Flat Field Data Load Ifd -

Table 8.10 Commands related to Flat Field Correction
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8.16.1 FlatField 2% &M

2H ALE =AO0|A B X0 WEtA FlatField 28 HIOJHE d4de = FtH kel HIREE oi=2(o
MEguct

ConfiguratorE O0|235}0] B s}= diH

1. FFC ®& MEHSE = FFC Data/ Selector 2| Generate HHES = 2!5}0] Flat Field Generator &
Mgt

2. Free-Run O 2 7|22 Z538}7{L} Exposure Start E2|7 ASE 7t2to] 226H0] YA

N
o
sl SofLch.

o

rot
1o

Selector LIZIO|HE AMESI0] 443t FlatField 27 HO|HE MY {IXE MEASLCH
Flash Memory ®Z=0{|A{ Save to Flash HE S £&!510 M3t Flat Field 27 G|O|EE H|3|EMd
220 HEEHL|CE =AE Flat Field HO|EH = 20| AFRE Y, Figure 8.17 1 Z0| Bilinear

Interpolation 2 2 2=l = HEEL|CT

r@ Vieworks - VC-50MC-M30 = | |
File Start-Up Tool About
| view | mopeExe | anaLoe | FFC | Fan | Digitalvo |

FFC Data / Selector Flash Memory

[ Generate l Load from Flash

Save to Flash

Selector: Selectord -

FFC Data Download / Upload

Download to camera ] l Uplead to PC

== 5159 OK (46 ms) 39.9°C V2431

A

Figure 8.15 Flat Field Correction in Configurator
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VC-50MC-18

Serial Command& 0| &5}0{ EY5l= W

od
1. ‘gfd HHOE AIE35l0] Flat Field Generator & A3 3tL|LCt.
2. Free-Run 22 70 2tE Atz St7HLt Exposure Start E2|H MZE FiH|2t0]| S50 4o oF &S
2 SBtLC.
‘sfds 1/2/3/4’ Egago% AFE38I0] MMSH Flat Field 28 HO|E{2 XM&E Q[X|2 MENSHL|C},
4. ‘sfd” YOS HAHSI0] Y dot FlatField 27 HO[HE B2y HZ2|0f MEFSLICE S4F Flat
Field HO|H= EH0| AR E [ff, Figure 8.17 1} Zt0| Bilinear Interpolation 2 =CHE & X EL|Ct
e Flat Field Generator & Alslist7| M0 Defect Pixel Correction 7| s& HAN AMHS=
A0l E&LCt
* Flat Field Generator & A&lisl7| H™of| Ct3at 20| ZtH2tE HA™SoF 2fL|Ct.
CAUTION s OffsetX, Y: 0
o Width, Height:  Z|CHZ)
s Binning: 1X
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r Flat Field Calibraton- ---------- - - - - - - - - - - - - - - - - - - - — - "
[ [
[ [
[ [
I Scale Down = Memory I
[ [
[ [
[ [
- Flat Fielding- - - - - - - - - - - - - — - - - -
[ [
[ [
[ [
I Memory = Bilinear Interpolated Magnification I
| <IF> |
[ [
[ { [
[ [
I Joom I
I <IR> IF <IC>
| |
[ [

Figure 8.16 Flat Field CJ|O|E{2| Ai/d1} M
copied . . . P Magnified Image
copied copied copied ',-' Boundary
| l l
O— i
copied »
'block of pixels i
Y [
" block of pixels |
O——F+—» ° scaled down data
copied
4
Magnified Image
Boundary
Figure 8.17 Bilinear Interpolated Magnification
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8.16.2 Flat Field Data Selector

OOl A AT HFQF 2t0| S| EABIEl Flat Field HO|E{= F}0|2to| 3|etAd m@2|of ME 0] 91, O

HolE& 7toate] MeS ZACH 7{E 24 Lct FtHzte] Mg 2t A o= Hx stz Lt

Mgt FlatField HIO|E{E AMEdtz{™ 7t 2tel H|Z|YN Hzalof XA siof & L|Ct VC-50MC 7o 2ts
1%t El FlatField GIO|HE MY &= A= Ul 749| H[=(Ed ojzZe] FFut MZet Flat Field HO[HE

2 = A= O e HIgEd Hze S92 MLt sfds BHOE ALBSHY Rdte SIS

AUSLICE VC-50MC 7tOf2t= =5t CHAIOM 2 0| 7|2 Flat Field H|O|HE X Z&gtL|Ct.

™ Mr me o
M ox o

N in

4 4y T

.
o
=

12

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

Flat Field Data 0

Flat Field Data 1
Flat Field Data

Flat Field Data N

Flat Field Data Load

Flat Field Data Save | I

Flat Field Data Load

Figure 8.18 Flat Field Data Selector

Flat Field G[O|E|{ X{&&}7]

S ZHASIE FlatField GO|E{S 7402t Flash @ajo] X|HE Qoo MY, [t M-S

2 AAQ.

1. ‘sfds 1/2/3/4 HHEOE A0 X A=l Flat Field G|O|EHE M A
L

2. ‘sfd YYOIE H&oI0] 2detE FlatField HO[HE XEst Yo MY LCH

Flat Field GJO|E| £2{27|

Flat Field HlO|E{2 7iojate] H|gwA H2alo| XMESH H$ 7tuatel B4 FlatField HO|E ¥oz
232 % ULt

1. ‘sfds 0/1/2/3/4 HEOE A5 ZIH|2te| 2t Flat Field 0| @Yoz 222 Flat Field H|O|E 7}

q
o
MYE 92 REYL

C

—_

2. ‘Ifd HHOE A5 MEHSH Flat Field HO|HE 2 Flat Field H|O| YYo= E8{SL|LC}.
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8.17 Temperature Monitor

i
i
ro
et
»

Mzt WR 28 ZUESH| et M TOo| WHEO AXM HAZRR 2k
UG LICE FtH2te] 2=5 2tl5t{H ‘gt FENE HAYLCH

= =

8.18 Status LED

FtHe =Hol= ZiH2tel s EE &24F7| flet =M LED 7t QUASLICH LED o ¢Efet 110
sigsts 7tHE SEi= Chaat 25Ut

e LED Off: Zti2t £7|2

e Fast Flashing Green:  7}H|2} &5 Z¢Ql.

ro
Lu
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8.19 Test Image

Ftoztel gl As ofF

=

= =
Hot=E M & YBL
A

3 B MMZEE s SY HOolH il LR Sdg3

= o o =
HAE olojx|E Ch BIAE O|OIXlE 25 N JHX|7F o, 242t 7tz
H

= =9
£ O|D|X[(TestImage 1), iz} etz Zto| CHE O|O|X|(Test Image 2), CHZf Sz
-'

o 1
20| Ct21 FXO0|= 0|0|X|(Test Image 3)YLICt. HIAE O|O[X|= ‘st” YOS AHESHH 28 =

Figure 8.19 Test Image 1
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Figure 8.20 Test Image 2

Figure 8.21 Test Image 3

Ztof2tel sl =0l et E 5= Testimage 2| 0| HEHX[EZ FYO| C2AH 2

A ol |C
CAUTION | T ™M*= IEF-
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8.20 Reverse X

b ==
1S

i}
oA
>
H
mjo
N
M
o
HU
0
bl
10
fud]
Ho
i
dn
ial
rir
N
Ir
o
-
o
i=}
N
or
lo
N
=
u
1o
ko
rin

Figure 8.22 2I&2 HA

Figure 8.23 Reverse X g4t
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8.21 Digital 10 Control

FtHzetel HEE Y/Ed HHAs Ciget RE2 ALEY & UFLICH

=] =
Digital 10 Control 2t&# H2a0|= CtS4t Z& L L}

Command ‘ Value Description

0: Off Line =2 3| K|
1: Exposure I LE A2 EAE Y

Line Source slos 2: Frame St =P A9l readout 7S AR £
5: User Output User Output Value(‘'suov’) gt0f| Qo HA ==
7: Timer AEX HE Timer 28 AMSE HAZ 55
0: FALSE Line £8 Mz HHEX| %S

Line Inverter sloi
1: TRUE Line 8 4l HHH
0: FALSE BitE Low 2 A

User Output Value suov
1: TRUE Bit £ Highz A%

Table 8.11 Commands related to Digital IO Control

Line Source £ User Output © 2 MXNSIH At2X AN It

o

8 U2 AEY = ASFLICL

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

User Output Value J |

Figure 8.24 User Output

Page 54 of 91 D-18-264



VIEBWOArks VC-50MC-18

8.21.1 Debounce
VC-50MC Z}0|2}2| Debounce 7|
|

s
28 MU0 FHHE S5 5 ASLICH Debounce Time o
Mol 24 High & Low 8 AlZHe XHY 4 ALk ojm, R 42 Hst sinzte| S
Al™at M8l Al AtO|0f= Debounce Time 2HE29| X| =
Debounce Time & MA™SIH Of2ff D2 AQF 20| 8F ZfECH 22 Hig

EHESo] FAIE L

Arrived Input Signals

)

Debounce

Debounce Time

Applied Valid Signals

Delay Delay
Figure 8.25 Debounce

Debounce Time #t# FHO= L5t Z&LICH

Command Description

Debounce Time sdbt 0~ 1,000,000 pys | OFO|AZMAAE CtR|E Debounce Al7ZF AH

Table 8.12 Command related to Debounce Time

Page 55 of 91 D-18-264



VIEBWOArks VC-50MC-18

8.21.2 Timer Control
Line Source £ Timer 2 A5l HM('slos 7) 7tH2t= Timer & ALESIY =8 AMZE LHEY = ASLCH
VC-50MC ZtH|2t= =& A|2F O|HIEDE Timer o] AA MSZ AtEY £

Timer 2t3 HHO &= ChSat Z&L T

Command { Value Description
0: Off Timer &3 AMS ||
Timer Trigger Source stts LE AEEZ Timer 28 M39| A4 MSE
1: Exposure
Arg
Timer Duration stdu 0-60,000,000 ps | Timer 23 M3O| F7|5 X|H
Timer = AI_|§E =257 Xdoi Mesk X E
Timer Delay stdl 0 - 60,000,000 pis S5 d=8 50 fd "8 A
AlZH X
MEisE Eg|H Al ol 8t O|X|E Timer =&
0: Falling Edge A I | 518 oIxI=
AS ERHZ HESEE XY
MEiSH E2|A MZo| M& OfX|E Timer &3
1: Rising Edge
As ERHZ XHESEE XY
Timer Trigger Activation | stta
MEiSE EF|{ MST Low 7+ O Timer
2: Level Low
=Y 27t 258 X|H
MEist EZ|H Al 7} High FQl [ Timer
3: Level High - 7 F High T2+ T
=Y M27t 258 X|H
Table 8.13 Commands related to Timer Control
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0l€ &0, Timer Trigger Activation S Level High 2 M3t A2 Ct21t 20| Timer = 2tz 8tL|Cl.

1.
2.
3.

E
Timer Trigger Source HHO 2 MAS AA MS I ZZEH Timer = 252 A|ZHStL| L}
Timer Delay BZ0{2 A&3t X|¢t A|ZH0| A|ZtEl & B

X AlZho] TrzEE A MSOf High FZH2HE Timer M= 7h &SgtLth

Exposure | |
Timer
Delay I |
Timer Signal

Timer Trigger Source event occurs

* Timer Trigger Activation is set to Level High.

Figure 8.26 Timer Signal
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8.22 Fan Control

FtH2tel o= WOl YAEOf EE WEYLCLH HO 28 + 1, 2 280 marM
A il

— o
Wo| AESEE MHY +& UL Fan

Command Value Description
0: Off Fan Z35 SHX|
1: On Fan ZH= A A
Fan Mode sfm -To 2o
Target Temperature 0 AX3l 2 O|AH)| Tt
2: Temperature
Fan &
Fan 2t R EE Temperature 2 HAsH 42 Fan
Target Temperature | stt -10°C - 80°C S = p 4L
s 2k

Table 8.14 Commands related to Fan Control

8.23 Device Reset

FtHEtE S2[H 22 Resetsto] MRS ZUCH GLICE st BN E ALESHN ZHH2tE =2|H2=

reset & L|C}.

8.24 Field Upgrade

FIH 2t ZEOAM ZIHEIE £5H5HA| 211 Camera Link QIEHL{|O|AE Ed| Firmware 2 FPGA 22 &
P O|EStE 7|52 MISELICH AtMeh HE 22 Appendix B £ FERSHYAIL.
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8.25 Dark Signal Non-uniformity Correction

O[2Xoz 2Hs| ofF2 SHF0M CX[E 7tHztz g2 =St IS¢ Z= T4 g2 72
‘O(zeroy O| ALt 25 ZOOF ghL|Ct. SHA|ZH HIA Lol 2t o of b=

M=o dHz2 &2 edoM S 2SstH Mo 2= 2 Hd U2 OE

0|2{$+ x}0|Z2 DSNU(Dark Signal Non-Uniformity)2t 1 &}11, VC-50MC 70| 2t=

Je 75 MSEHCH

8.25.1 A2X} DSNU 2 Zt A4 9 X%

2H ALE 2=0| S DSNU 273 g2 ddstn Mot H, ot EXE HEYHAL.

Z|M=tzl DSNU H|O|EHE d-dotaqd, ZtH2tel MEs A = JtH2te o5ted 2=t

_|

OLH 3=l O|=0] DSNU H|O|HE MMSIAMAL.

1. X|&3t=l DSNU EH 45 MAMSH7| Q8] ZHH2Ie] ROIE FA| sjad==2 M

Stz xS QL M=o X2E Tu, UM S1t ZS YHY ofF
sS3lE 2 et

JHatE Free-Run RE2 M0 WA 2SS ARSI

'gdd’ BHO|S AWS}G) DSNU OB S AbAjetL|Ct

MASHDSNU 23 Zte 248l5T, stHatel S|y Hmalo MEEL

MM DSNU 27 2t2 7H02tel Flash(H|$|2y) B 22|0f MES 2D ‘sdd’ Y2

| 249 M@l MEE 7|E DSNU 22 Ho{mH| ELict,

N

o 9 bk w»

ol MwLICt

0..;

o
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9 Camera Configuration

M

91 4H¥ B3

7tH 2o 2 & A2 CameraLink 2| RS-644 A|Z2|E QIHLO|AE Ed| O|F(
O|83tAHLE ALAL OfE2[AHO| MM 2 HMOStuA & 42 Ch2at 22 sS4 482z Hog +

ol L|C}.

M H

A

ILICh HOjg

mjo

* Baud Rate: 115200 bps
* DataBit: 8 bit

* Parity Bit: No Parity

»  Stop Bit: 1 stop bit

*  Flow Control: None

CHEFo| GO|E MEE EQe=E St= WH = Firmware Download 0|2|°| R E ZiH2t A HHE ASCII
T ez MEFELCHL & FtHE 247 YE2 ALEA O Z2|AO|H 2R ARSI 7Hh 2t HHO
Ciot 8= (OK, Error EE= FE)S ghetetL|Ch M7 FFo| AR 7ihzts 8E8E 8o ¥E =¥ =

OlfE Z2F1, 87| FZ2 FR0= o 3 £ JYEE gL

—

20 F0ls 0~2002 TlOIEt STsUCT
=1
MI| HE 20| WANOR FARE AL

o o

271 33 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 0D OA 4F 4B 0D OA 3E
set 100<cr><1f> OK<cr><1lf> >
Echo result prompt
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9 YWY 40| NANOZ 2A2E Y
<o uE 1> <cr> <1f>
&7l Eg 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><1lf> 100<cr><1f> >
Echo response prompt
o3 £30| 22X Rt BL
Error: <98 IE=E> <cr> <1f>
Prompt:
S HAIX S0l && ZTEZE (»>7)Jt FOSLICH
HHARE=2 ST
0x80000481: 3} ElS] Fho] FESA &
0x80000482: Jetu[E o] 7|7k A8 o+
0x80000484: TASHA & WP o<
0x80000486: A3 AFte] ql&
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He

9.2 FZo 2X A2

AFERLZE OIS AASHE FHO7F HEE = HA A2 B0 7 8 FtH2te X HENO| hatA]
CHE L|C}. Set Exposure Time('set) @HE X 2ot Z& HAHO= o2 A2 A Lt Z0| readout 2
AIZtSE7] 7 REQ_Frame 27t d5e U HEEO 7t 488 HELLICH 'set! HHOE LHSIH
FES AMAY I =E A 20| HEEo HEELLCL
Trigger ZEO|M 7IHEIE X&Y dR00= E2lA M2 E S55t7| Ho HHE 4ASto Ay =5t
Y HEHOo 7|2 RAISHOF LTt
SRy Fioiate] IS MENZ 2QIst7| Of2f2 Free-Run REOIAE HHOIS MWLt siY YHOI7)
MEEX ¥S PN A 27 YSY = YLch
Command ,Command  Command ‘set’ Command  Command
[Executed :' Recognized 7 Applied Executed « Recognized
y (Ack‘OK) y y (AckOK)
. Exposure Time setting
..' Applied
Command ' ’
Exposure for
Image 2
Exposure - 4
REQ_Frame k " . :
| Image 1 U Image 2 | E |
Readout
Figure 9.1 HHO X HE A|Zt
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9.3 User Set Control

AHEAtE ZtHEl 28-S FHHEr LF2| Flash SHO| MEotALE CHAl 282 =+ JAFLICEL M Y2 +
=

JHE X|28t0 Load FHL M JHES X|$tL|C}. User Set Control 2t2 & &

o M

Command Value Description

0: Default Factory Default Setting & 7}0H2}0{| Load

User Set Load Icf 1: User 1 Setting User 1 Setting & 7}0|2}0]| Load

2: User 2 Setting | User 2 Setting 2 7}M|2}0f Load

1: User 1 Setting | SiX} ZtH|2t S User 1 Setting O M%&

User Set Save sct :
:User 2 Setting | SdZ| Zt02F ™S User 2 Setting 0ff X%t

2
0: Default 7t 2} Reset A| Factory Default Setting =&

User Set Default | sci | 1: User 1 Setting | 7} 0|2} Reset A| User 1 Setting M

2: User 2 Setting 7t 2t Reset A| User 2 Setting M &

Table 9.1 Commands related to User Set Control
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Default FH0 MFE Zio2t 278 42 7IHES Y 922 =88 += XY 28 = sge
== RELCh 7tH2te] MRS ZUCH HAALE FIH2HE resetotH FHH2Ee| XY FHOM 27
ROjELE MY FHo| oixf 2F %S resetot 20|= ALESIEHE 28 US MEA Y F oL

MO} ELICh.

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

User 1 Setting

User 2 Setting

Icf 1/2

sct 1/2

Work Space sci 0/1/2 \_User Set Default

Default
Factory Default Settings

Figure 9.2 User Set Control

Icf 0
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9.4 Command List

VC-50MC ozt HEshs 7|58 tg g

Command ‘ Syntax Return Value Description

Help help String DE 0 BEA
Set Offset X SOX n OK ROI A|Z X|HEQO| X XtH
Get Offset X gox n n: X axis offset
Set Offset Y soy n OK ROl A|ZF X|EQ| Y XH
Get Offset Y goy n n: Y axis offset
Set Image Width siw n OK ROI =2 A7H
Get Image Width giw n n: Width g}t (Setting range: 384 - 7920)
Set Image Height sih n OK ROl =0| AH
Get Image Height gih n n: Height 4} (Setting range: 4 — 6004)
Set Region Select srs n OK Multi-ROI A& A] A™g ROI MEH
Get Region Select grs n n: ROl H= (0-9)

Multi-ROI A Al MEHSE ROI A7
Set Region Mode src 01 OK 43 A =<

) 0: ROI Sl A|

Get Region Mode grc o1

1:ROI 47
Set Region Offset X SrX n OK Multi-ROI A& A|] MEHSE ROI QF |IE 19|
Get Region Offset X grx n 4 Offset 847
Set Region Offset Y sry n OK Multi-ROI M7™ A| MEHSE ROI QF F 19|
Get Region Offset Y gry n 2! Offset 87
Set Region Width Srw n OK

Multi-ROlI A& A| MEHSE ROIO| Z MM
Get Region Width grw n
Set Region Height srth n OK

Multi-ROI M7 A| MEHSE ROI Q| 0| A™
Get Region Height grh n
Update Multi-ROI ast OK Multi-ROI M ZF 2H0|E

Table 9.2 Command List #1
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Syntax Return Value Description

o Binning 2= AH
Set Binning Mode sbm 0|1 OK
o 0: Average 2 &
Get Binning Mode gbm o1
1: Sum 2 E
o _ Binning factor A&7
Set Binning Vertical factor | sbv 1|2 OK
I . 1: Binning S} |
Get Binning Vertical factor | gbv 112
2:2 x 2 Binning A%
Set Binning Horizontal sbh 1|2 OK
o . Binning Vertical 0| [}2tA Afso=2 HZA
Get Binning Horizontal gbh 112
Trigger Mode A7
Set Trigger Mode stm 0|1 OK 99 =
] 0: Trigger Mode Off (Free run 2 E)
Get Trigger Mode gtm on
1: Trigger Mode On
Trigger Mode £ On 22 MA{SH 42 A4
Set Trigger Source sts 1]5 OK Mz XH
Get Trigger Source gts 1|5 1: CC1
5: External
Trigger Mode £ On 22 MG 42 A4
Set Trigger Activation stp 0|1 OK MSZ 9| Activation ZE M
Get Trigger Activation atp oN 0: Falling Edge
1: Rising Edge
Exposure R E M7
Set Exposure Source ses 0|1 OK
0: Timed
Get Exposure Source ges on
1: Trigger Width
rE AIZE MY
Set Exposure Time set n OK = A =
. n: OFO|ZZMAC TH9(Q] L= AlZH
Get Exposure Time get n
(Setting range: 1 — 60,000,000 ps)
Set Black Level sbl n OK Black Level 2%
Get Black Level gbl n n: Black Level g} (Setting range: 0 — 255)
Set Digital Gain sdg n OK Gain A
Get Digital Gain gdg n n: Gain 7} (Setting range: 1.0 — 30.0)

Table 9.3 Command List #2
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Return Value Description

Test Image A7
Set Test Image sti 0|1]2|3 OK 0: Test Image Off
Get Test Image gti 0[112|3 112 2™ E D& o|0]X|

3: 240|l= I O[O%|

Pixel Format &4

Set Data Bit sdb 8|10/12 | OK 8: 8 bit
Get Data Bit gdb 8]10]12 10: 10 bit
12: 12 bit

Camera Link Output ZE M7

2:2Tap
Set Camera Link Mode scl  2|3]4|8|10 | OK 3:3Tap
Get Camera Link Mode gcl 2|3|4|8|10 4: 4 Tap
8:8 Tap
10: 10 Tap
] Camera Link Pixel Clock Speed &7
Set Camera Link Clock Selector | sccs 0|1 OK
0: 85 Mz
Get Camera Link Clock Selector | gccs 0]1
1: 65 Miz
] Defect Pixel Correction 7|5 A3
Set Defect Correction sdc 0|1 OK
) 0: Defect Pixel Correction 7|5 3l|A|
Get Defect Correction gdc 0l1
1: Defect Pixel Correction 7| M3}
Reverse X (Horizontal Flip) 7|5 &%
Set Horizontal Flip shf 01 OK ( P) 7Is 2%
) ) 0: Reverse X 7| SliA|
Get Horizontal Flip ghf 0l1
1: Reverse X 7|5 243}
Generate Flat Field Data gfd OK Flat Field Generator A!&H
. Flat Field G|O|E Y MEH
Set Flat Field Data Selector sfds 0[1]2[3]4 | OK
] 0: Factory default &<
Get Flat Field Data Selector gfds 0]1]2|3|4
1~4 A8 45 F9
AMMSH Flat Field H|O|EHE MEHSH
Save Flat Field Data sfd OK c° 11 B
Flat Field G|O|E 40| HZE
H| 2|2 22|60 MEEl Flat Field
Load Flat Field Data Ifd oK 7128 H=eld] X3

HOIEE 22y HEZZ =2&

Table 9.4 Command List #3
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Command Syntax Return Value { Description
Generate DSNU Data gdd OK DSNU [LjO|E AHAM
Save DSNU Data sdd OK DSNU H|O|HE H|3|HAd ozZ2|of HE

=8 A a2 A 47

0: Line =3 sjiF

Set Line Output Source slos 0]1|2/5|7 | OK 1: Exposure
Get Line Output Source glos 0|1|2|5|7 2: Frame
5: User Output
7: Timer
Line £ Az HH o/f MY
Set Line Output Inverter sloi 0|1 OK = AT 24
. . 0:Line =3 HHH SHH|
Get Line Output Inverter gloi on
1: Line &3 HIHA
AKX MA 78 M
Set User Output Value suov Q|1 OK FEx 99w 43
0:BitE Low 2 AH
Get User Output Value guov 0|1
1:Bit& HighZ &%
Timer £3 AMSO| AA M MY
Set Timer Trigger Source stts 0|1 OK
] . 0: Timer £3 AMZ A
Get Timer Trigger Source gtts 0l1
1: Exposure
Set Timer Duration stdu n OK Timer &8 AM$Oo| F7| AH
Get Timer Duration gtdu n n: 0 — 60,000,000 ps
Set Timer Delay stdl n OK Timer &8 M3Zo| XA A7t dH
Get Timer Delay gtdl n n: 0 — 60,000,000 ps
Timer &3 M 9| Activation RE A7
] ] o 0: Falling Edge
Set Timer Trigger Activation | stta 0]1|2|3 OK
) . o 1:Rising Edge
Get Timer Trigger Activation | gtta 0]112|3
2: Level Low
3: Level High
] Debounce A|ZF A
Set Debounce Time sdbt n OK
] n: OO|AZMZHE EHR|2| Debounce
Get Debounce Time gdbt n

—

Table 9.5 Command List #4

A2t
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Syntax

Return Value

Description

Fan &5 2E A7

Set Fan Mode sfm 0]1|2 OK 0: Fan Off
Get Fan Mode gfm o|1)2 1: Fan On
2: Temperature
Fan 25 R EE Temperature 2 AT 42
Set Target Temperature | stt n OK - = P =e= T
Fan &5 25 473
Get Target Temperature | gtt n
n: -10°C - 80°C
Set AWB Offset X SWX n OK - oy x4 ) g
AWB € ROI 2t &™1to| =1 Offset %
Get AWB Offset X gwx n ° f del =3 =<
Set AWB Offset Y sSWy n OK
AWB £ ROI o} ¥H™1to| £=A! Offset 47
Get AWB Offset Y gwy n
Set AWB Width SWW n OK
AWB & ROIQ| = M
Get AWB Width gww n
Set AWB Height swh n OK
: AWB € ROI Q| 0| X
Get AWB Height gwh n
g mAMol Zr MA
Set RGB Gain srg rlgb g | OK 48 2329 3= 2%
) rlg|b: Red / Green / Blue !/
Get RGB Gain grg riglb g
g: Gain 4t (x1.0 ~ x4.0)
Auto White Balance arg OK Auto White Balance ¢+ H Al
7tHet 278 @ =227
0: Factory Default Setting & 7}M|2}t0f Load
Load Config. From Icf 0]1]2 OK A 9 7=
1: User 1 Setting & 7}0|2}0{| Load
2: User 2 Setting 2 7}H|2+0j| Load
7toet 278 & ME
Save Config. To sct 1]2 OK 1: User 1 Setting o X%t
2: User 2 Setting 0ff M%
7t02t Reset A| &g 23 4 XIE
Set Config. Initialization | sci 0]1]2 OK 0: Factory Default Setting
Get Config. Initialization | gci 0]112 1: User 1 Setting

2: User 2 Setting

Table 9.6 Command List #5
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Syntax Return Value Description

Get Model Name gmn String 02} 22 O|E EA|

Get MCU Version gmv String ZtH 2 MCU A EA|

Get FPGA Version gfv String FtH 2} FPGA BT EA|

Get Serial Number gsh piece String o2l A2|Y B HA|

Get Current Temperature | gct String HHZ W8 225 MM CHE EA|
Reset Hardware rst String 7t 2} Reset A3l

Table 9.7 Command List #6
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10 Configurator GUI

Configurator = VC-50MC 7}H2E HESs17| Yol e MBEl= WS ofZa| ol YLct.
Configurator = @ FOA AT BHOE ALEStLA, AMAIZF BOF €4 FHHEE HofE = JA=SF
GUI(Graphic User Interface)& X|-& %L C}.

10.1 Camera Scan

FiH2te] MRS A MENOAM =22 ASHSIH Ofgf 2l Z+0| Camera Scan 0| EA|E|I_|EL O [TH
o2 HREEO AlZ|Y¥ EEQ Cameralink 7t H|&st= DLL S M A%l ZiHzr ¢4 o

g 7t A ZEFH S StHO| EAILICE SFEHO| FiH2t7t K2 iiAIEIXI i)

1ap AHOol2 HZS 2olst = refresh HES FELCHL 2T BAE ZR2YS HS

ZE FtHEte| dxf 27 ¢S BEAIRLIL

[
ATMEED A
O
"|;

Ftofetel E

225l Configurator 7f Al

0°I*
r_ﬂ
>
rﬂ

Camera Scan =
VICWOINkKs
Imaging Expert
Port Camera
COMA Mot found
COMS WC-S0MC-M30
|
refresh [ OK ] ’ Close ]
— ——

Figure 10.1 Configurator Loading Window
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10.2 O+

Configurator 2| 0|+ E=20|A{= File, Start-Up, Tool & About H|FE X|&&HL|LC}.

10.2.1 File

* Load Setting:

* Save Setting:

e Defect Pixel:

* System Upgrade:

e Exit:

Start-Up  Tool
Load Setting
Save Setting

Defect Pixel
Systern Upgrade

Exit

& Vieworks - VC-50MC-M30

=] =
About

3 From File

Test Image

6004
CameraLink Clock

oo
2
-
=
A

Cameralink Output
4 1Y -

Pixel Format

12hit -

Image Processing Dark Image Correction

[eteckens Generate Data
FPS: 0.008680

3

From Factory Space
3 From Userl Space
3 From User2 Space

== g5 & OK (40 ms)

36.0 °C V2431

Figure 10.2 File M|

Ztozte] 47 2 S SUCHL AMEA ZAFECQ oY £ Ftoet LHF 2|
MM ZF K& HY(Factory, User1, User2) 22 H &2 = USLICH
Ztozte| 47 2 MELLCHL AMEA ZAFECQ mtY E& Ftoet LHE 2|
A8 2 NT FY(Usert, User2)0f| XZ&HE = QUEL|CH

Defect HE2 &
Defect HE2 &

MCU £ FPGA ZX2 @12 0| =8t C}.

740 2t0f C}e 2 E(Download to Camera)stAL}, 7ho|2tof K&l
AEX AFEEE YEE (Upload to PC)gtL|CL.
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10.2.2 Start-Up
Ftogtel @Ol AZE I 273 #US g2 992 MESI= HmYLUCt
i Vieworks - VC-50MC-M30 o] ® =]
File | Start-Up | Tool About
| VIEV Factory Setting FAN | Digital VO
Bir v User 1 Seftting
[H User 2 Setting
Offset X: 0 Width: 7320
Mode
(Y il
0
Test Image
6004
CameraLink Clock
Cameralink Qutput Image Processing Dark Image Correction
[#] Defect Corr.
Pixel Format |:| Reverse X
12hit -
FPS: 0.008680
>>s5ci1 OK (33 ms) 36.0 °C v2431
Figure 10.3 Start-Up 0|
* Factory Setting: FtH2te] MR0| A M Factory YHOoZEHEH MM IS 23 ILICL
* User 1 Setting: FIo2te| A2l0] HZA M Userlt QYo =z2EEH MM ZtE 23 3LCH
* User 2 Setting: FIo2te| A2l0] HZA M User2 Yo z2EHEH MM ZtE 23 3LCH
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10.2.3 Tool

73 Vieworks - VC-50MC-M30 | = |
\Y =

File Start-Up | Tool | About

| VEW | MODEE] Refresh 110
Binning Terminal

_ Color Calibration

Factory Setting

Width: 7320
Mode

x| high speed
Multi RO

Test Image

6004
CameraLink Clock

Cameralink Qutput Image Processing Dark Image Correction

1%4_1Y -
[ei=ckSne Generate Data

FPS: 0.008680

== s5ci 1 OK (33 ms) 36.0 °C V2431

Figure 10.4 Tool O&

* Refresh: Fto2tel S| M ZHS CHA| 20{A Configurator Off EA|gHL|CH
¢ Terminal: GUI 2| ArEX} HHOE HO|IZ0| BAIGLICE SE5IH =13 SEHof

Terminal &0| EA|Z|D, CtA| 22I51H Terminal &0| Ar2FE!L|CE.

* Color Calibration:  Configurator 0 A| X|2IS}X| %= 7|5 QL|LCt.

*  Factory Setting: &t ALSX{O|H = XIQAEX| FLLTH
* High Speed: Configurator 0| A] X|&3IX| U= 7| sYL|LC}.
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10.2.4 About

Camera Info:

VOTKS - ViL-aUiv HELN
File Start-Up Tool [Am

Binning
Mode
E Offset ¥:
0

Test Image

—

6004
CameraLink Clock

Cameralink Qutput Image Processing Dark Image Correction

1%4_1Y - =
Defect Corr. e

i [l
”_“E‘ et e

Offset x: 0 Width: 7320

Fps:  0.008680

| vew [ moeexe | AN Camera Info E

== s5ci 1 OK (33 ms) 36.0 °C V2431

T T
VIEBWOIrkKs

Imaging Expert

Camera Information

Camera Mame : WC-50MC-M30
Serial Number : 123456
FPGAVMersion : 0.0.4

MCU Version : 2.0.5

Copyright (&) Vieworks. 2011 All rights reserved.

Configurator Version : W2 4.3.1

Figure 10.5 About |

Ftoer SEMEY, A2l Wz, HE S)& BAILCL
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10.3 =4

10.3.1 VIEW EH

7t 2+2| ROI, Binning, E|AE 0|0|X| 2 E, Camera Link Pixel Clock Speed, Camera Link Output, Pixel

Format, O|0|X| X{2|, Dark Image Correction 52| 7|52 MY = U= BLYL|CE

-
) Viewaorks - ¥C-50MC-M30

File Start-Up Tool About

VEW | MODEEXP | ANALOG | FFC | FAN | Digtalvo |

=
=
2
3
=]

=
-
4

Offset X: 0
Made

Width:

7920

Offset ¥:

Average -

Multi ROI

Test Image

Height:

6004

7920 (H) x 6004 (V)

r
Setting Multi-ROI

Cameralink Clock

g

Hz

4

Width

OffsetX

Offset

Height

o | o [ 7w [ eow4 |
o | o | 7w | et |
CameraLink Output Image Processing Dark Image Correction ““
o | o | 7w | et |
[Fl pefect Cor. o | o | 7w | et |
N I T T I
: o | o | 7w | ewe |
= Ere e R B
8bit - | o | o | 70 | ewe |
[ 0o [ o | 7o | es |
FPs:  14.162702 -
e e |
< 1 [3
>> 5159 OK (46 ms) 399°C ([§) v2431
Figure 10.6 VIEW Tab
e Binning / Mode: ZtH 2t2e| Binning R EE MAHBHL|CT
e Offset X, Offset Y, Width, Height: 7}0|2}2| ROI & M™%t L|Ct.
e Multi-ROI: Multi-ROI & A™35l7| |3t Setting Multi-ROI A& HA|THL|CT

* Test Image:

e Camera Link Clock:
* Camera Link Output:
* Pixel Format:

* Imaging Processing:

* Dark Image Correction:

=22
oTT=

HAE o[ojx] H& {72t
Camera Link Pixel Clock Speed & MEHS!L|LCY.
Camera Link £ =& H-tL|Ct

[1|O|E.i =g =2

-l e =

Mesztc

2EEL

Defect Pixel Correction 3! Reverse X 7| 52| On/Off & M atL|LC}.

DSNU E7d gt2 ddstn

HA = o

gLt
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10.3.2 MODE/EXP &

Trigger 2E 3 L= A|Zt AHES Q|3 EHQIL|CF

Trigger Mode:

Exposure:
Source:

Activation:

Exposure Time:

) Vieworks - VC-50MC-M30

[E=NEE)

File Start-Up Tool About

| viEw | MODEEXP |anaLoG | FFC [ Fan | Digitaluo |

Trigger Mode
@ Off
™) On
Exposure
Timed

(@) Trigger Width
Exposure Time
|—‘.

lus  25us  500us  10ms

Source Activation
External Falling Edge
(@) Rising Edge
10000 us

220ms 4.8 60s

=> &5 9 OK (46 ms)

39.9%C V2431

Figure 10.7

Trigger Mode £ M BtL|C}. Trigger Mode €& On 22 A3}

2-geHg L.

MODE/EXP Tab

? EE

Exposure REE MMSL|LC}.
EZ|A M=z dgg g 42 MBS KPS LT
E217 @3 Aol 342 MY
Trigger Mode £ Off 2 A3} L} Exposure £ Timed & AH
AlZts dEg
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10.3.3 ANALOG EH
Aol Gain 1t Black Level Offset ™M & 2|st EHQ L|LC}.
(@ vieworks - ve-soMc-M30 [ESREE )
File Start-Up Tool About
| view | mopEExe| ANALOG |FFc [ Fan | Digitaluo |
Video Gain/Offset
Gain: m; 1.00
X1 X10 %20 %30
Black level: [} 0
0 +255
>> 559 OK (46 ms) 39.9 %C V2431
Figure 10.8 ANALOG Tab
«  Gain: Ao Gain gt2 A™TL|CE
* Black Level: AtO| Black Level S AXMSHL|CH
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VC-50MC-18

10.3.4 FFC =M

Flat Field Correction A%

e FFC Data Generate:
e FFC Data Selector:
* Flash Memory:

* FFC Data Download / Upload:

) Vieworks - VC-50MC-M30

[E=NEE)

File Start-Up Tool About
| view | mopeExe | anaLoe | FFC | Fan | Digitalvo |

FFC Data / Selector Flash Memory

[ Generate l Load from Flash

Save to Flash

Selector: Selectord -

FFC Data Download / Upload

Download to camera ] I Upload to PC

=> &5 9 OK (46 ms)

39.9%C V2431

Figure 10.9 FFC Tab

HH0| A%} Flat Field H|O|EH 2

AOH
Flat Field HO|E{E MZ& = 282 d
gt FlatField HO|HE O|L0|= CtA| AR
X &S LE(Save to Flash), & L0 Qe

=2 &L CHLoad from Flash).

MaHL|C

2|8}l Flash o
Flat Field G|O|E{&

A X HAEEHO|A ZIH 2R Flat Field H|0|EHE CHREZESHALt

(Download to camera), 7tH|2t0]| XM Zt=l Flat Field HO|E{E ALEXt

HEEHZ YR 3L CHUpload to PC).
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Q) Vieworks - VC-50MC-M30 = e e

File Start-Up Tool About
| view | mopesExe | anaLoe | FFc | FAN | Digital o |

Fan Operation Mode
@ off

(@ Continuous

() Temperature

Operation Temperature:

0

== 5159 OK (46 ms) 39.9 °C V2431

Figure 10.10 FAN Tab

* Fan Operation Mode: mo| 2= olEE MHMBILICH
*  Operation Temperature: Temperature £ MEHSH AL Fan Q| &3 2 & MMTHL|Ct
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10.3.6 Digital I/O EH

VC-50MC 7iH2te] 8 TS ChYet REz AM8E & UELICE Digital /O R0 ZtHEte] =5 EHA

REE 2¥YUC

Q) Vieworks - VC-50MC-M30 = i G

File Start-Up Tool About

| view | mopeExe | anaLoe | FFc | Fan | Digtalvo

Lineout Source Line Inverter User Output
(@) FALSE (@) FALSE
(7) TRUE () TRUE

Timer Trigger Source

OFF

Timer Duration

1000 | us
lus  25us 500us  10ms 220ms 4.8s &ls
Timer Delay
0| us
Ous  25us 500us  10ms 220ms 4.8s ols
Timer Trigger Activation
Level High
== 5159 OK (46 ms) 39.9 °C V2431
Figure 10.11 Digital /0 Tab
* Lineout Source: Line £ AMZ9| AA MTE X|HTHL|Ct.
* Line Inverter: Line 28 439l Bt™ R E MLt
e User Output: ANEA &8 ¢S ddgLH L}
»  Timer Trigger Source: Timer &3 MTO| AA MSE X|HTHLLC}H
e  Timer Duration: Timer =3 Also| F7|£ MH™EHLCE
* Timer Delay: Timer 28 AMSE Z=517| ™o 8T XA AlZts dEgLCt
* Timer Trigger Activation: Timer £2 A% 9| 243 DEE MYt LT
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VC-50MC-18

10.3.7 AWB EH (Color Camera Only)

VC-50MC Zi2| 7}H 20 M= Auto White Balance 7|52

HA7d5tHLt White Balance & A& = U&LICH

A8 4

) Vieworks - VC-50MC-C30

A

File Start-Up Tool About

[viEw | mopeexe | analog [ Frc [ Fan | Digialio | AWE |

RCI Selection

Offset):

OffsetY:
Width:

Height:

Bayer Gain

7920

6004

Red Gain

7920 (H) = 6004 (V)

Green Gain - Blue Gain

. 1.00000

1.00000

1.00000

’ Color Reset

| [ Auto white Balance

>> swh 6004 OK (46 ms)

491 °C V2431

h

Figure 10.12 AWB Tab (Color Camera Only)

» Offset X, Offset Y, Width, Height: Auto White Balance & M 2%

QUEL|CH AWB Ei0jA AWB £ ROI £

=
* Bayer Gain: Red, Green ! Blue ZiM0| M 2% gain 7/ MAAgL|Ct
e Color Reset: Red, Green Sl Blue ZM0| M 2%t gain /S =7|stgtL|Ct
*  Auto White Balance: White Balance 2™ 13| XAtsO =2 £=dlstL|C}
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HMZ0| ol XS ot of2f AMeE FHsH FA7| BtEUCH

*  L}HHO| OtR A= HOIX| %S BR
o Aol HZEO| MU= E[A=X
o HH 530 HMUZ ORAHX|=X| &Q5taA2.

| r
fot
>
to

© BH0| oA UHE BF
o E-||7(7|. I:Il-o;| O
o LE AIZHO] HAEDH X| 2HQI5HAIL.
o ZEH7F BY A=K HQASHAIL.
o

= Gain /0] HE XA MHH™

oA
m
=)
%0
rir
P
ot
ro
Ot
>
>
to

« M2 S%0| oj¢st EHE FR
o HE HZO| MUZ EA=K 2HRASHIA

=/ -

o FHOH[EtOA 7|7 LEAL IS EHe &

- E3A 2ot MR SHER g AL
s CC1 E2|H REQ| AL Frame Grabber?| CC1 AHO0| XMLZ A=K ZOISIMAIR.
o QR EZ|H REQO| AL 0|8 HZAO| MU=Z EU=X| HQISHIAIR.

SOl &[X| =

o CameralLink # 0|2 HZA0| HUZE EU=X 2QASIAAIL.

o PCOiI H&E Frame Grabber0f| ZiO2t7F MOHE2 HZAEO JU=ZX|, 2FHO| HU=Z EJA=X
§ I.AIAlg

—
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VIEBWOArks

VC-50MC-18
Appendix A Defect Pixel Map Download
1. AMo|M ofef &1Z 2 ME Defect Pixel Map HIO|HE ZHddstd CSV m(*.csv)2 MY LT
92F Jze HyY [UAS HIWON AAS We ILULICH Y Al MBEE FHL o2
Zs LUt
o U IHEE R AXESHE 22 FAHo=z Mg
2 We 4@ [E 3, 43 IE YO P
Ao ¥ aAE LI
IE] mMME HEE) 22100 &R DMU(F) MEE(E) M0 =27
WA= NEWEI WA - = o= T
- — — :comment line,
i ot ot S L R ) RPN -- comment line,
Lo2 - ~ —— H, ¥
- - 2011,3
1 [‘comment line 178,7
2 |- comment line 52.8
3 |- H v
4 2011 3 ggg’ﬁﬂ
= 178 7 ;
& 5o 8 1112,18
- 6599 3 1713,12
8 268 10 668,16
9 1112 10
10 1713 12
11 [s10}:3 16
12
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2. Configurator 0| A{ File > Defect Pixel > Download to Camera £ MEHSIL|C}
& Vieworks - VC-50MC-M30 e @ |
Start-Up Tool About
Load Setting » FC | FAN | Digital VO
Save Setting 3
Defect Pixel 3 Download to Camera
Systemn Upgrade 2 Upload to PC
Exit I
Test Image
6004
CameraLink Clock
CameraLink Output Image Processing Dark Image Correction
Pixel Format DReverse X
12hit -
FPS: 0.008680
=>s5ci 1 OK (33 ms) 36.0 °C V2431
3.
My Recent
Documents
;-—[—:
Cezktop
a7,
ty Documents
My Computer
My Metwork, File narne: |c|efe ctocgw j | Open
Places
Filez of type: |CSV files (= cav) j Cancel
Page 86 of 91 D-18-264



VIEBWOArks VC-50MC-18

4. 7t02t2 Defect Pixel Map H|O|E{Q] M&0| TIZME|D SFEHO| RIgH Ast0| HA|E L|LCH

& Vieworks - VC-50MC-M30 (] @ ]|[=]

File Start-Up Tool About
| vEW [moDEEXP [ANaLOG [FFC_[Fan | Digtaivo)]
Binning

pa -]

Mode

) [
]

Test Image

o) o
6004

CameraLink Clock
B5MHz =

Offset X: 0 Width: 7520

lpefect cor.

e =

FPs:  0.008580

oosm 00 | 70% [ Cancel V2431

CH22L7t 225 NMT P80l TAELCH M 1p80] Tt = 52 TR0 22X HES
FO[SHH Al 2.

DE MHO| 2F L™ 5IEH0| Download completed £t T A| X[ 7} HA|E L|C}
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Appendix B Field Upgrade
1. Configurator 0| A{ File > System Upgrade > MCU Upgrade £ MEHSIL|CE
U Vieworks - VC-50MC-M30 o @ =)
Start-Up Tool About
Load Setting » fC | FAN | Digital VO
Save Setting 3
Defect Pixel v :
System Upgrade 4 MCU Upgrade 2
Exit . FPGA Upgrade
)
Test Image
None w | Height:
6004
Cameralink Clock
85MHz =
Cameralink Output Image Processing Dark Image Correction
[V] Defect Corr.
Pixel Format [“1Reverse X
FPs:  0.008680
>> 5159 OK (20 ms) 47.6°C V2431
2. HZE MCU ¥z 0|E mtH(*.srec)= MEiot Ct5 B7| HES +ELL
Mcu, =
ty Recent
Documents
?i-_
Desktop
5N
=
fy Documents
by l:::mputer
by f\ietlwolk File name: |mc:u. Srec j | Open |I
FI
= Files of type: | File(+ srec) j Cancel
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et Tl &&rol mAIEUCL Of 82 =+

3. FIH22 MCU 913 0|E mo| CtREEJ} Xz & =S
EE FA5l2{H Cancel HEZ FELICL

= JEO| AlZho] 22F £ AFUCH ol ¢2o]

) Vieworks - VC-50MC-M30 [e]@] ==
File Start-Up Tool About
| VEW | MODEEXP [ ANALOG [ FFC_ [ FaN | Digtalio]
Binning
%1 -
Offset X: 0 Width: 7920
Mode
) [t
]
Test Image
ore =] veont
6004
Cameralink Clock
BSMHz v
CameraLink Output Image Processing Dark Image Correction
ot cor
Pixel Format [ ]REWX
FPSs:  0.008680
] | 70% [ Cancel |Vv2431

4. LCI2EE7 2A=EH MY 20| TAELCH MY g0| TdE= s Mol S2EX| E2H

FHHELE S+ + ez HH AHOo|20| Z2|EX] HES FoSHHAIR.

-

SE DpYO| #EED HAS AL A 3 Tool > Terminal & Mot ‘gmv' BHOIS YHA
BIZZ EQIEHLIC E¢, About > Cameralnfo £ HE{SIA MCU B S 20I3t & ALict

About .

q

VIEWOIKS

Imaging Expert

Camera Information

Camera Name : WC-50MC-M30
Serial Number : 123456
FPGAVersion : 0.0.4

MCU Version : 2.0.5

Copyright (2) Wieworks. 2011 All rights reserved.

Configurator Version : W2 431
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1. Configurator 0| A{ File > System Upgrade > FPGA Upgrade £ M E{3tL|LC}.
& Vieworks - VC-50MC-M30 o @ =)
Start-Up Tool About
Load Setting » fC |FAN Digital O
Save Setting 3
Defect Pixel » :
System Upgrade » | MCU Upgrade 2
Exit | FPGA Upgrade
Test Image
None -] Height:
6004
Cameralink Clock
Cameralink Output Image Processing Dark Image Correction
SO | p—
Pixel Format [“1Reverse X
0.008680
»> 5159 OK (20 ms) 476°C V2431
2. HMSE FPGA ¢120|= m(*bin)S HET Lt B7| HES +ELICH
Look jr: |E} Upgrade j £ E-
My Recent
Documents
€
Deskiop
by bocuments
M}I-C.Dmpulel
Myprl\letlwork File name: | fpga.bin j | Open “
aces
Files of type: [Binary File(=bin) =l Cancel
3. O|x9 1¥e MCU ¢Izol= g1t St Ch.
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