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4 NE 1Y

Package Components

VIEVWOr ks

VP-71MC <F-mount>

KIX|C} D™ZK| (Optional)

>

Tilt =& -8 M5 Set Screw (F-Mount Z}H| 22H X&)

e Tilt REE M5 Set ScrewE A1 titE Z™T £ QUX|TH FSE Al AHO| A
xYE02 XY Tajt galck

CAUTION [ - 250|817 =H0| st ZL0= MAA L= TOfXO| 2205 FHAIR.
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5 HEF 4

5.1 Overview

VP-7IMC Zi02h= LHFA 0N Q178 22 VP series Off M2 F7tEl 71 H7tHE S =2 CMOS 7t 2tz
Camera Link QIE{T0|AE YL L|Ct CMOSIS 9| %A 71 B 7} 4 CMOS M AM(CHR70M) 7|&2
M85t Xt SH =0 A 4fps of £=E MSeLCh Of FtHets 2|2 2O0toA 2751, AHESHE 2
JleS MESIABLILELTEC = HMe| 28 T 2EECf = 20°CT S SAYLICH o2t 7|2
VP-7IMC Ztt2tE QHY &l %% U MSotL, AT ==0| 7tsot FtHEte] ZEE g
UL L|C}. ™ E 2t VP-71IMC 7}02t= FPD,PCB U HZ X HAF 59

o=

o

mujru

OZ 2l ol d0f HgtehL|Tt.

e =%

* High Speed 71 Megapixel CMOS Imaging Sensor

*  Thermoelectric Peltier Cooling — about 20 degrees below ambient temperature
*  Minimizing the Number of Hot Pixels with TEC (up to 99%)

*  Electronic Exposure Time Control (Rolling Shutter)

e Output Pixel Format: 8 /10 / 12 bit

e Strobe Output

*  Camera Link Medium Interface

e Camera Link Output Mode: 2 Tap / 4 Tap Normal / 4 Tap High Speed
*  Gain/Offset Control

* TestImage

* LVDS (RS-644) Serial Communication by Camera Link Interface

e Temperature Monitor

* Field Upgrade

*  Flat Field Correction

* Defect Pixel Correction

e Dark Image Correction

e Non-uniformity Correction (DSNU and PRNU)
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VP-71MC-4

5.2 Specification

VP-71IMC 70 2to| AL Creat

€5t

Specifications VP-71MC-4

Resolution (H x V)

10000 x 7096

Sensor

CMOSIS CHR70M

Sensor Size (m)

31.00 x 22.00 (Diagonal: 38 mm)

Sensor Type High Speed Progressive Scan CMOS Imaging Sensor
Pixel size 3.1 um x 3.1 um
Interface Camera Link

Electronic Shutter

Rolling Shutter

2 Tap: 2.1 fps

Max. Frame Rate

4 Tap Normal Speed: 2.9 fps

4 Tap High Speed: 4.2 fps

2 Tap: 476 ms

Transfer Time

4 Tap Normal Speed: 335 ms

4 Tap High Speed: 238 ms

Pixel Data Format

8 bit / 10 bit/ 12 bit

Camera Link Pixel Clock

60 Miz /85 M

Exposure Time

66 us ~ 7 sec (1 line step)

Black Offset

0 ~ 63 LSB, 64 step

Video Gain

0~ 12 dB, 64 step

Trigger Mode

Free-Run, Trigger
Programmable Exposure Time and Trigger Polarity

External Trigger

External, 3.3V ~ 24.0 V Logical level input, Optically isolated

Software Trigger

Camera Link CC1

Dynamic Range

63 dB

Lens Mount

F-mount

Cooling Method

Thermoelectric Peltier Cooling

Cooling Performance

About 20°C below ambient temperature / Standard cooling with a fan

Power

10 ~ 24 V DC, Typ. 20.0 W/ Max. 24.0 W

Environmental

Operating: 0°C ~ 40°C, Storage: -40°C ~ 70°C

Mechanical

90 mm x 90 mm x 137 mm, 1500 g (with F-mount)

Configuration SW

Configurator

Table 5.1 VP-7IMC A}QE
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5.3 Camera Block Diagram

:en::g:r % Differential | ﬁ> Differential
(CHR70M) <« AMP ADC
A Video A
A A Ref.
TEC DAC
A
R’ v
SPI SPI SPI LVDS
8CH
TG _
DDR SDRAM |«
=3 Camera Link |
| Flash ROM |<—> FPGA
[ EEPROM |«—»{sPi < N ';:lzizr
[ Clock ] —»| Serial Port |

N N ‘

\

Power Temperature
+12V | +5V idi
S0mm FAN +3.3V / +3.0V / +2.5V H; :::;:y
+1.8V / +1.2V

Figure 5.1 Camera Block Diagram

FtH2tel 2= HEZH HIOIE N2l tLte| FPGA & oA O] RO &LILH FPGA Li&F= 37 Softcore
HEO| 32HE RISC OIO|A2ZTE A MOt Z2AA & HEE 2XO2 0|ROIK ULICH
Ofo|A2Z 2 M M= Cameralink QE{HO|AE Sot0| ALEAIZRE FPS &1 O|F M2 gL,
T2NA & HEE 222 CMOS MAOIA M=l FAL HO|EE X 2|50 Camera Link QIE I 0|A R
LHELiD, AlZto] RIZfeh E2[A Y= AE2H F3Ho| HEES HIYYLCLL O] 80, FPGA 2| 2|R0=
Ofo|32 HEERO =S 9t FLASH @F @AM X2|2 9|$+ DDR2 7p AH&tg|of QU&L|Ch A2

Thermoelectric Peltier Cooling 3|2 & HEESI7| |t Peltier Driver 7} M 2|0 UESL|LC}.
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5.4 Sensor Information

— 1 [=}

Chg d2i=& VP-7IMC Z2| Sl S Jto2tof Cist AHEY S 545 20U

60 QE
Mono without microlens
Green
50
—— Blue
—— Mono with microlens
——— Red
— 40
=
w
a
2
530
o
wnv
=)
<
20
N
N
10

.

0 7-“— =

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

Figure 5.2 VP-7IMC B &Y 9 ZB| Spectral Response
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5.5 Mechanical Specification
Che =02 Lalojg Thelol Fto2t X|$+5 LiepdL|ch

90.0 .5 _ 13.6
" 8-Mounting Screw Tap M5 DP7

i

(=]
- 0
\
i
<Front View>
~ 137 -
Fan . 364
18.5
Glas§ 3t
i (@]
° \
8 R tm
b
i o
1
F-mount 11.4] Image Plane
_ 47.78
< > - i
Back View (Mechanical FB)

<Side View>

Figure 5.3 VP-71MC Camera Link F-mount Mechanical Dimension
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6 JiHzt A8 SE

Cte M2 AMRX}Q| PC 0] Camera Link Frame Grabber @F 23 AZEQ|O|7f MX|£[0f QUCtT
ZHEBLCE REAM|SE LH2& Camera Link Frame Grabber AF2 MHME EXSHAA|Q.
CtE AXtol| et AFEAL PC O ZHH2E AL T}

=

Ftoetet © S X7t %EIEICH UA=X|, PC 2| ’H%OI HA O'EXI OISt Al 2.
2. CameralLink # 0|22

N
é
E r
e
QD
=
@
QD
C.
=]
=
H
N
IE
m
2
I-J
_lTl_
rl
[
rlo
e}
QD
3
@
o))
[y
35
=

3. Cameralink # 0|29 stZ& & 7IH 22| CameralLink2 HEEHG £ CtE2 2 CameralLink
Frame Grabber | Medium/Full {4l E{0f &ZATtL|LCt.

4. HE OHHE 7tH2te] M@ Y Ao HZgL

5 M@ O@He E3E ™7 EHE ZeSUCH
2= AOE0| MUz2 HZEEU[=RX| el

Camera Link Medium Configuration A& A| FO|AtSH

VP-71MC 7} 2= Camera Link Base 3! Medium Configuration & X|&%tL|Ct. Camera Link
Medium Configuration @ 2 FIHZ}E A3t H S 72| CameraLink # 0|28 AI&3}0]
7t 2t2} Camera Link Frame Grabber & ¢ ZAs|OF &FL|C}. O}, 7l 2F2| Camera Linkl
7{4lE|{ = Camera Link Frame Grabber 2| Base Configuration & Z{4E{0| AHZASI10, Camera
Link2 7{4E{= Camera Link Frame Grabber 2| Medium/Full Configuration € 7{4!E{ 0|
AZsHor gL Lt

CAUTION
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6.1 X|X|tH 1’8 EX|

XX nd HXe 822 HSEHH, 2d X 8ol 7HH2tE 18g = ASLIC

6.4 FtHIEL Hof

e Configuratorexe WtUS AMMSIH ZIHZIE MO = QSL|LCH

AMH
e X|Al Configurator £ http://www.vieworks.com O M CtR2ZES 4= Q&L|LC
x

o XtMIBE LIE2 AIE3t= Frame Grabber A& AEME EXISIMA|L.
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7 Camera Interface

7.1 General Description

FtHEtel = HR0 = 4 TR HUYE et YE{HA| LED 7t flen 24Z9| 7|52 Lt Z5UHCt

e (@ 26 T CameralLink H4EH 2 (Medium): H|IC|2 HOo|f &

(@ 26T CameralLink 4 E 1 (Base): HIC|2 OOl A& % Ztoi2t X of

e (3 Status LED: MM HEAl & 2T @E HA

e @6W A LY Chxk: Ftoer M3 2

c O®4H HUEE Y=Y HAE oF E2|A Mz ¢F I Strobe =

Figure 7.1 VP-71MC Camera SI™H mjd

7.2 Camera Link #H4E

@@i‘.:::::::::::i/]@

Figure 7.2 Camera Link FH4lE]
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VP-71MC-4

FtHe =282

Description
1 Ground Ground Cable Shield
PAIR O
14 Ground Ground Cable Shield
2 -X0 LVDS - Out Camera Link Transmitter
PAIR 1
15 +X0 LVDS - Out Camera Link Transmitter
PAIR 2 3 -X1 LVDS - Out Camera Link Transmitter
16 +X1 LVDS - Out Camera Link Transmitter
PAIR 3 4 -X2 LVDS - Out Camera Link Transmitter
17 +X2 LVDS - Out Camera Link Transmitter
PAIR 4 5 -XCLK LVDS - Out Camera Link Transmitter
18 -XCLK LVDS - Out Camera Link Transmitter
PAIR 5 6 -X3 LVDS - Out Camera Link Transmitter
19 +X3 LVDS - Out Camera Link Transmitter
7 + SerTC LVDS - In Serial Data Receiver
PAIR 6
20 - SerTC LVDS - In Serial Data Receiver
BAIR 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
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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VP-71MC-4

PAIR List Description
1 Ground Ground Cable Shield
PAIR O
14 Ground Ground Cable Shield
2 -YO LVDS - Out Camera Link Transmitter
PAIR 1
15 +YO LVDS - Out Camera Link Transmitter
PAIR 2 3 -Yl 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 +Z70 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 +Z2 LVDS - Out Camera Link Transmitter
11 -ZCLK LVDS - Out Camera Link Transmitter
PAIR 10
24 +ZCLK LVDS - Out Camera Link Clock Tx
12 -Z3 LVDS - Out Camera Link Channel Tx
PAIR 11
25 +Z3 LVDS - Out Camera Link Channel Tx
13 Ground Ground Cable Shield
PAIR 12
26 Ground Ground Cable Shield

Table 7.2 Pin Assignments for Camera Link Connector 2
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Model 7 Camera Link Output Mode 7 CL Configuration | CL Connector 1 7 CL Connector 2
2 Tap BASE @] X
VP-71MC-4 4 Tap Normal MEDIUM 0] @]
4 Tap High MEDIUM o} o)

Table 7.3 Cameralink £3 ¥ 4 HZ

Camera Link #0|2& AF23}0] Frame Grabber 2 Camera Link H4YEE dds O 24
QX0 ZF=2|8lOF grL|C}. Connector 1 1f Connector2 2| |X|7} HFY ™ ZIH2e| FAH0|
Moz =X $7LE PC 2 7t 2te| Serial 410 §dXez ™ E[X| &L Ch
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e

73 Mgl 93 ©xt

FtH2te] M2l 2 ChXp(Power Input Receptacle)= Hirose 6 Tl 7{ 4l E{(part # HR10A-7R-6PB)O|{ I HfjX|

=
A g2 Lt 254

Figure 7.3 H@ 3 CXje| & HiX|E

Pin Number Signal Type Description
1,2,3 + 12V DC Input DC Power Input
4,5,6 DC Ground Input DC Ground

Table 7.4 FY U™ THxpe| # 74

HQ Z2{1L Hirose 6 T Z2{J(part # HR1I0A-7P-6S)2 AIRS}HL} S3t|= HES 0|2810 RAME =
olonf, e BF WAL 12VDC+10% MY H20| 1A 0|4 M SIS A= MY OHUEO| A8S

AAN
FHLIOK MZA ®FE2E OHEE SO &

MY U A FoIME
« Jioizte] ME BN A7 Ho| Flujztel Y RO AN Ut HES ol of

HYS FHAIL. FtHEE 242 Jelol E & UFLICH

—

- Fio2tel ME Y Y YIS ooty TEs Avte B2 FHHEte] R 227t

=

CAUTION
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= CHXF(Control I/O Receptacle)= Hirose 4 T 7{ 4 E{(part # HR10A-7R-4S)0|H, Q58 EZ2|A
~EZE £ mez g0 YaLich B HX U pHe chgat Zau

Figure 7.4 ZEE /&% cix} T HiX| £

Pin Number Signal Type 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 75 ZHEE /&% cixjo] T 3

0| O| &l(mating) 4 E{= Hirose 4 Tl Z2{1(part # HR10A-7P-4P) L= 32| HUYUHE AIEY =

= T
A& LIL.
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7.5 Trigger Input Circuit

III>
i
)
o
1
rn
[m
5
R
fot

ofgf 12e 4I: FHUlEo Eg|AH Az A3 322 LIELHD 2 =
HEZE S 2 MEELCH FtHEtoM Q1A Jtset XA E2|AH E2 1wpsO|H LHE E2|A
42 FtHEtM EE|A M= s FAISHA EL g E2

S=E I8 A ol
E 3T = YSLICL

+5V

o
%
STROBE_OUT + 6@\ TRIGGER_IN+ ] b A 5> TRIGGER_IN
oo/ ¥ 2K
'oHO) TRIGGER_IN- N

é HR10A-7R-4SB PHOTO COUPLER

Figure 7.5 Trigger Input Schematic

330 Q

Output Resistance < 100 Q

AN\ > TRIGGER_IN +: Pin 1
Pulse Width > 1us éD

Amplitude Range: 3V ~5V

> TRIGGER_IN - : PIN 2

Figure 7.6 Recommended Pulse Trigger Driver Input

ON Resistance <100 Q

i avs > TRIGGER_IN - : Pin 2

Minimum I{

ON Time > lus e

>> GROUND  :PIN3

Figure 7.7 Recommended Contact Trigger Input
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VP-71MC-4

7.6 Strobe Output Circuit

AEZH Z8 MSE 33V =3 YO TTL Driver IC 2 SE8ijA EHE|O
=

Exposure Signal(shutter)d} S7|%|0{ &3 & L|LC}.

S W V4

TTL Driver

N

470
STROBE_SIGNAL l\>c STROBE_OUT /@)_@\ >> TRIGGER_IN +

e

Figure 7.8 Strobe Output Schematic

©) ) >> TRIGGER_IN -

HR10A-7R-4SB

7t 22l
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VIBWOrNkKs VP-71MC-4
8 Camera Features
8.1 Region of Interest (ROI)
ROI(Region of Interest) 7|52 £ AFR A= FAto| MK @9 £ TLQZE st= HO|HE ZES 24
oS X™HY 4 QUBLICHL AFAH: MA| FoM U5 Foots ez o 0 1 Y99S ROIE
AMEoB M, MH| FAS 2=Y Mot SYSH ZHO| FAS HO} HE S22 P2 4 YSL|CH
VP-71IMC 2| Z% Height & Width & =7 MHSIH &8 7t=ot XL} frame rate 7} S7}¢tL|C}H ROI =
Otz O ZOMet 20| A H(array)o| 2F &E 22 AF(0,0022 XS AP E LICH
Offset X Width
D 1 2 3 4567 8 9110111213 141516 17 1819 20 21 22 23 24 25 26 27 28 29|30 31 32 33 34 35 36 37 38 39 40
U0 O 0O0OO0O0OO0OO|I0D00 0000000000000 oo oo oooOooOooo o
00000000000 oOoOo0o0oOoO0oo00oOoooooooO|jpooooooooaao
200 0000000O0O|CO0O000O0O00O0000O0O0O0O0OoOooOoipoooooooooo
> sq00 00000 o0O0Oo|Dboo0Do0o0o o000 oDooDoDOpDoOooDoOooooog
"q',' 00000000000 0000000000000 0ooOoooOoDooOooOoooaoa
(22} s 000000000 O0OI0D 00000 OoOO0O0oO0O0OoOoOoOoOoOoo0oOIpoooooooon
g s OO0 0000000000000 O0OO0O0O0000O0O0O0OoOoOooOoooOooogooaao
0000000000000 00000000000 OoooooOonoooooogoooa o
sO0D000O0000OOI0D0Do000OoDOoO0oO0o0O0O0oOoO0oo0oooo0DoOIpoooooooooao
00000000000 0000000000000 0000oOjpoooooooooag
whoOOoOOOoOOoOOoOOoOoOO|I0D0000 0000000000000 oDOOboooooooooOoo
MO0 O0O0O0000000 O e 00000 0ORRRO0O0000O0CO0OOO0OOOOGQgd
120 000000000|ICOe00 OO0 000000000000 O0O0O0O0O000O
E OO OOOOOOOO|0 O 00O O 0000000000000 OOO0OO0O0O
o UHMoooOOOOoOOoOOO|OCOe e R0 0ORO00O0ORO000OR00O0O000O0O0O0O0OO0O0QCQ
q_, BOOOOOOOOOOO OO 0000000000000 O000O0O0O0O0OO0O0O0oOg
= 6OOOOOOOOoOO0OO|I0COe 00000000000 00000O0O0O0O0OO0OQ
1?EIDDEIEIEIE|EIEIEIDE|IEIEIE|IEIE|IIIDDDIIIDDDDDDDDDDDDE
wOOOOOOOOOO|DoooooooDoOoOooOooo0ooooooOoODooooooooao
19I:IEJDDDDDDDDDD\DDDDDDDDDDDDDDDDDDDDDDI:IElI:lI:IElEJE
2000000000000 OO0000O00O000O0O00O0o0oO0OOpoOoOoOoooOoooood
200 00000000iI;a O0O0O0O0O00000O0O0OO0OoOooOoOoOoooooooog
200000000000 a4a Od0d0o000000O0O0oo0oo00o0o0OoO)OoooooooOo o .o
200 000000oO00O0iI;;a O0O0O0O0OO00000O0OO0OO0oOooOoOpoooooOoooooo
2000000000000 OO0O0O0O0O00000O0O0OO0O0OoO0Oipooooooooon
000000000000 000000000 o0oOooooOoOooooooooooao
0 0000000000000 0000000000 OoOoo0ooOoOOoooooOoooooOon
0000000000000 Oo0O0000000000oo0oOpooooooooog
200 00 O0OooOo oo Ooooooogpgooas8-g-a 000 00oogoggon

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

Figure 8.1 Region of Interest
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VIBWOrks VP-71MC-4

VP-7IMC Oj| A| Height = 8 o Hij%=2 A AN3|OF Sf1, Width = 16 | Hi$2 ANO0| 7psBHL|Ch.
Horizontal ROl 2! Vertical ROI | Hizlof 2 X0 =g &5 = ofgf Eof &L Ch

ROI Size (H x V) 2 Tap ‘ 4 Tap Normal ‘ 4 Tap High
1000 x 7096 10.2 fps 14.4 fps 20.4 fps
2000 x 7096 7.11ps 10.1 fps 14.3 fps
4000 x 7096 4.4 fps 6.3 fps 8.9 fps
6000 x 7096 3.2 1fps 4.6 fps 6.5 fps
8000 x 7096 2.5 fps 3.6 fps 5.1 fps
10000 x 7096 2.1 fps 2.9 fps 4.2 fps

Table 8.1 VP-71MC Horizontal ROl A7|0| 2 %|0f =Ty Y &5

ROI Size (H x V) 2 Tap 4 Tap Normal ‘ 4 Tap High
10000 x 1000 14.9 fps 21.1 fps 29.9 fps
10000 x 2000 7.4 fps 10.5 fps 14.9 fps
10000 x 4000 3.7 fps 5.2 fps 7.4 fps
10000 x 6000 2.4 fps 3.51fps 4.9 fps
10000 x 7096 2.11ps 2.9 fps 4.2 fps

Table 8.2 VP-71MC Vertical ROl 37|0f }E X =& &=

ROI D EE AT A2 Frame Grabber O] AFQFOf| M2} ML 75 ROI Zf(H x V)O|
ShetE = QUEL|CE XHM|SH LHE2 Camera Link Frame Grabber A2 B ME

CAUTION | & Zx3IAA|I2.
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VIBWOrks VP-71MC-4

8.2 Trigger Mode

Trigger Mode & Free-Run O 2 AMHMSIH ZLQst RE EZ|AH MTE Mzt WEHM M52 IIE

Trigger Mode £ External Sync 2 HA7sIH AL8X= Ao &S2 AIASte{a & oot ZHH ko] E2|A
Mz E SSo0F gL Ch O, Source matO|H= E2|A Mz dgg & 44 Mo E Xgguch 43
7ts¢t Source Liet0|E = LSt ZEL(CH

* CC1port: Camera Link CC1 EHX}IE ESHA ZIHZH0| E2|H A E ZZEHLCh
Al

=
* Externalport: 2R0M ddE H7| H2(29] ot=Q 0 M=etn 2hHE FHHES] HEE

[
YrEd TAo| Fsto] FtHEte| E2AH H=2E SS-LIh

Source L2t0|HE 27ot £ Polarity met0|E = A7FsH0F gfL|Ct. 273 7ts%h Polarity mi2t0|H=

Chgat 5Lt

* Active Low: 7| MZo| st OX|E EE|AHR AESIEE X|H2tL Lt
* Active High: 7| MBSO A5 OX|E EEAHR AESIEE X|H2tL L.
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VP-71MC-4

8.2.1

Free-Run 2 E

Trigger Mode £ Free-Run 22 Z7g5IH 72} LIFOM ERot 2= E2|A =g YGEHCt oot

Z0| 7io2tE 2°8stH
o

&7} readout & HHESI0] AHESSHAM FAS

Shutter Signal J

EXPOSUIE e

Free-Run 2 E0jA Readout T+7t2 ¢ Z0|MQ 20| CtE F4Q| =(Exposure) 7t}
o|lf, == A|Zt S Readout A|ZtO]| [t2tA ZIHOEF ZHS0)

Readout

MERZL 2R E2[A

ZQUBIR| ot

[
A
=

s

=
153l Exposure Time A& [2tA]

Exposure for
Image N

Image N

Exposure for Exposure for
Image N+1 Image N+2
.'. 0'¢
0_.. ...
“ “
Image N+1
I

Figure 8.2 Free-Run Mode

o
=
o

=

fZtel Xtoj7t A& Lt

BELICH
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VP-71MC-4

VIEBWOrks
L= A|710] Readout A|ZtELCE B2 AL, Readout O] XAHE|= SO MER Shutter MT7F EhAist o
ALTLO1Q

Readout & 2t=25tH HZ Chg F2| Readout & AIXEtLIC. O] B2 & AlZHel Histof &2tgl0|

ZY Y Se= FELO

= =

Shutter Signal J_ r r

EXPOSUIE e _ |
Standard Frame Time =

L

Readout

Exposure Time < Readout Time

Figure 8.3 Exposure TimeO| Readout TimeE2C} &2 IO

L= A|Zl0] Readout A|ZtELC} 71 ZAL0|= Readout 2] A|ZtD} SHH A2 Shutter A7) ST
Readout & +E8)E MFE w= A|Zt0| ZIket W7HX| CHS FAto| Readout S AIEHSIX| @&Lich Of
L EL|C

42 Exposure Time A& IS IAH A™HELE =g &7}

Shutter Signal J_ r r

. Frame Time = Exposure Time :

Readout Time

Readout

Exposure Time >

Figure 8.4 Exposure TimeO| Readout Time&LC} Z j

D-16-183
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VIBWOrks VP-71MC-4

8.2.2 External Sync 2 E

Trigger Mode £ External Sync 2 A7JSH ALEXIZL 7HH 20| EE|A MZE JSEsHM ZHHEH7 =&
WS AMEHSIEE SHOF °“—|Ef E2|A Mz E 700 355t FtHEls EE2|A 25 7] oEE
SiMe £ =& IHES TSt HAS readout ®fL|LCH Readout & &2t = LIS EZ|H MTE
2ot HEfTF | Fioets E2|A 2S5 Of7| dEfZ E|SotZ L Ct ZiHetot EB[A 25 Ch7| SEfTt
Ot I EE[HE 33otH sy Mz== FAELLCH
Trigger Signal  se— |
Shutter Signal _l
EXPOSUre  e—
Figure 8.5 External Sync Mode
These trigger signals
" will be ignored. S
g Sw

r—== r—-"

| | | |

[ ] L [ ] L

Trigger Signal

] ]

EXPOSUre  e—

Readout I I.

Figure 8.6 Trigger Ignored

Shutter Signal
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8.2.3  Exposure?} Readout Overlap

Zti2te| 4 =5 g0l &£ 7HK| CHE opE0| ZRE L CE A O HR g2 i MiMel TS
LEdte EYLCH &5 HEE 220 AMOAN Ed ZtS readout St £ R IHEZ TS L|CH
o|l3{st At =& npED} ZAHS|A VP-7IMC FI0Et= 7|EX o2 = 1HE 1} readout 179

S (overlap)2 5{&%t= ‘overlapped’ =E ZE=Z AHFELICL O|F FH0f CHeh T 7S readout Sh=
S FtHEtof E2|A M2 E S55tH M2 4o et === AIRfeLC ofef 282

Mode £ External Sync, Exposure £ Pulse Width, Source L}Z2}0/E = External port 2 AX 3t ALE
LHEFE LT}

External
Trigger Signal

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

—
Time

Figure 8.7 Overlapped Exposure and Readout

ZtH2tel =&} readout 10| overlap O{F= 7tz -0t A QIen, FtoEte| &5 YR et
overlap {27} ZE L|CL. ‘Frame Period'E StLIC| HAO| CHet =& A2 X|HEH CHS JAH0 CHst
LE AR X|A™NR|C] oz Holgh AL Cr2at &Lt

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

Guidelines for Overlapped Exposure

i 2tel =1t readout 1FHS overlap St

o
=
c O Yo 0| T L I M=22

g M

o
« O|F HH2| readout 2 &t=35t7| TNHK| XY
0 2te| =1} readout 1}HO| overlap T 2|&
A= 3t [ff, Exposure Time L{2t0|Ef A& Db EFO|

AMEE AlLrefor gLt

o
d
1z
1o
> >
0 ot
el 1
2 o
=
0
0z
=2
)

Ot
Ot
oo
N
olr
rot
H‘
ﬂHM
>

2'_
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VIBWOrks VP-71MC-4

83 L= A|ZF MH

O] H0jM= Exposure Time If2t0|E('set FHO)E HESI0 & A|ZhS OfEA =ESt=X| dFgL|Ct
e Creat 2L wAloz XHES [j0= Exposure Time LI2IO0|EHE MASI0 = A|ZHS X|Aslof
ghLct.

* Trigger Mode £ Free-Run 22 A7

» Trigger Mode = External Sync, Exposure £ Program 22 &4

Exposure Time I2t0[HE & 7ttt ZAZEDE 2 HEHSH XS22 3
A E LICL Exposure Time Ii2t0|E{= OO|IE2MZAE(us) THRIE =& A|ZHS

st 2 8 AL LE AIZH2 oS3 Z2ELh

Jhst Kagtoz

—

gt FtHEe] HE

Camera Model Camera Link Output AL L= AZE Ef =5 A|ZH
2 Tap 132 ps (2 line time) 7,000,000 ps

VP-71MC 4 Tap Normal 94 ps (2 line time) 7,000,000 ps
4 Tap High 66 us (2 line time) 7,000,000 ps

t: Exposure £ Pulse Width 2 473t 42 & A2 E2|A Mz9| 0 s AF™E0 Z|Cf Kot

Bla LIt

Table 8.3 #*|A Gl x|C| L5 A|ZF AN Zt
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8.4 Rolling Shutter

VP-71IMC 7}0i|2h= XA} Rolling Shutter 74 F2tE MM S AFEELIC ZH02h= o Zof HA0 Chs

=1} readout IHS TS, tRow(temporal offset) ZtHAC 2 CH2 £9| TAlof| CHs| ==t readout

=
oz

r

Ral
0%

—

.tRow A|ZI0| X|L}H &= HER| Zo| TAMS 2

==

LICE ZHHEt| E2fA d=E a0t X #HH 2o HAS Mt Ohg 58

0%

|[o mot mjo
-
il

HU
m
2 Hu
o X
rot
il
ojo
M
l_'_J_
oz
mjo
al
ot
ot
-
il
o
ir-)
Ot

1z

DRX|9} Z(Line N)o| TA7IX| =% Y N

o oL

=
readout 184S XIABHL|Cl 2t &9| readout A|ZHE tRow

External Exposure Time

Trigger Signal : -
. : Readout Time
Line 1 :

—=: i« tRow
tRow

Line N-2 }
Line N-1 :
Line N :

Reset Runtime

f

|

Total Runtime

= Line Exposure (Exposure Time)
= Line Readout

Figure 8.8 Rolling Shutter Operation

7to2te| Cameralink £3 ZE0| M2 tRow ¢f2 Ctaat Z& L CH

Camera Link Output

Camera Link Pixel Clock ‘ tRow
2 Tap 85 W 66.7 s
4 Tap — Normal Speed 60 W 47.2 ps
4 Tap — High Speed 85 M4 33.3 us

Table 8.4 CameralLink &2 S Temporal Offset Values
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VIBWOrks VP-71MC-4

8.5 Camera Link Output

VP-71MC = 2 Tap, 4 Tap (Normal Speed) 5! 4 Tap (High Speed) Camera Link 2 R EE X|2/gL|Ct. Tap
7§&== Camera Link Pixel Clock o] AIO|E2 Y =2 L|= T4 H 0|y £=& LIEILYD 0|0f 2} Frame Rate 7t
SFE}EILICE Frame O|O|E{= Interleaved EfAIC 2 =& |10 CH2 20 25 L Lt Camera Link Output

oEtolH= ‘scl FFOE ArE3t0] 8% & USLICH

1.1
AlB|A]|B ]|
i Pixel Clock Speed (85 Mz) .
' 2 Tap - Camera Link Base
(Camera Link 2 Tap Interleaved)
Vertical
(H,V)
1.1
AlB|lC|D]|A]|B | =
: Pixel Clock Speed (60 WHz) . i
' 4 Tap (Normal) - Camera Link Medium
(Camera Link 4 Tap Interleaved)
Vertical
(H,V)
1.1
AlB|C|D|A]|B | m—
i Pixel Clock Speed (85 WHz) . i i
' 4 Tap (High) - Camera Link Medium
(Camera Link 4 Tap Interleaved)
Vertical
H,V)

Figure 8.9 Camera Link Output Mode
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8.6 Gain 8l Offset

ot Dot 20| Gain 27 U= %75}'31 FtHEr SE FM2| 7[27|7F St o= 2lof
AMOM 233t GED =2 Grey ¢ ﬂ |2t =28 = ASHCH

Gain 2 0 £E 12dB7tX| 64 THA2| g2z &F 7tsgLtt. 28 ¢ &A Gain(dB) AtO|2] A 42
Chgat 5Lt

Gain(dB) = (& gt x 0.19 dB
(i:}%};\fﬂzlél:s 1 12dB 6 dB 0dB
(12bit) (8bit) 7 /i

|

0 25 50 1
Sensor Output Grey Level (%)

o

Figure 8.10 Gain 4%

Offset 7 ¢S AMESI0] FHHEtOM E=5t= HA ghof 273 ¢S offset 2 F71 = ASLICL

Offset 2 12 bit H|O|E{ =2 7|Z9 2 0 £E 63(LSB)JIX| 64 CtA Q| Zto2 MN JtsstL|Ct.
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8.7 Defective Pixel Correction

CMOS MAMoj& slof HMXMo=z 835X 235l= Defect Pixel 0] EXfE = UELICt Ol &3 FA9|

SES E0E22E2 20| EQYLICE Zt 7H2to] A& E CMOS A Q| Defect Pixel ZE = =5}

EHAO|A ZHH2HO| LB EIL|ICE AFEX}7) Defect Pixel HEE F716t8{ = 82, ME2& Defect Pixel 2| Xt&

w2 720 HSHOF gL|ct AtM|eh 22 Appendix A £ FZESHIAI2. Defective Pixel Correction
=)

a
|52 A& OlF = “sdc” PO S AESIN 28 =+ UASLIC

N

871 HX uy
Defect Pixel o] 7 te 22 atol Ao| QM 98 T4 242 J|Ho= AHArELCh
L3 L2 L1 R1 R2 R3

T

<Current Pixel>

Figure 8.11 Bdg Defect PixelQ| £|X|

Q| O2lar 20| g2 E™YoF & Defect Pixel @1 Current Pixel O] QS [f, O] TiMio] HH Zto =&

0| Defect Pixel 21X| OtIX|0f h2f of2f b 0| o & L|Ct.

91 Defect Pixel(s) Current Pixel o] 2™ ZF

9e (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 8.5 Defect Pixel H& ZF AAt
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8.8 Flat Field Correction

Flat Field Correction & =} Zt2 9|2 TlA0| o8 FAto| HiHO| 12X %42 M 0| 2SI
MHEHc=z HiF 20| Yot HMS FEF St 7|sYLIC FlatField 28 7|52 ZtE25tH ol 9|

A1F 20| LIEfE & ASL|CH

IC = IR / IF

HI
M ox

&l

[

Ab9|
A

IC:

9

0z 02
@
3
3

0

IR: g

IF: Flat Field GIOIE{2 &I gt

Al AFE =AM CHE A X0 [M2kA Flat Field G|O|E IF & AMM3H = Flat Field Correction 7|52

=
gLt

‘ofd” HHO|E AIE3l0] Flat Field Generator & AlSiStL| L. Flat Field Generator = €&
Yooh 2 132 Hdz =4F FlatField HO|HE d-dst0 22d HZ2of ML

—

2. ‘sfc HHO|E A}E5l0] Flat Field Correction 7|52 MM $tL|LC}. Flat Field §|O|E= Figure 8.13 1} Z0|

=

Bilinear Interpolation S £ 2=l &= MEEL|C}.
3. ‘gt FlatField HO|EE O|20= 2&3IHH ‘sfd HEOE ARSI HZ|2d O Z2[0

OOl_

e Flat Field Generator & AI3§517| X0 Defective Pixel Correction 7|58 MASI=E Z0|

:.—%L| I:|-_
* Flat Field Generator & ASslH ZIH2t0] SiME= MA 7|2 A™EEL|C|
Flat Field H|O[E{Q| 40| 2tz ™ ZiH2l= Aol 43 wULE E[ZELUCH

CAUTION
© Bd ot Z= =S| 9l Free-Run 22 FHH|ELE HFOtAL EE|A H=E
Zto2to &S8O0k SfLICt
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r Flat Field calibraton- - --------- - - - - - - - - - - - - - - - - - - - - - "
| |
| |
| |
' Scale Down = Memory I
[ [
| |
| |
ke - e e e e e e e e e e e e e e e e e e e e e e — — — — — — — N
- Flat Fielding- - - - - - - - - - - - - - - - — — -
| |
| |
| |
[ Memory = Bilinear Interpolated Magnification I
| <IF> |
| |
| Y |
[ [
| | |
I <IR> IF <IC>
[ |
| |
b e e e e e e e e e e e e e e e e e e e o me e e Em e Em e o e e e e e e Em e o o = = - -

Figure 8.12 Flat Field CJ|O|E{Q] MM} HE

. Magnified Image

copied .
P copied copied copied ',o' Boundary
)
O—roA :
copied ; »
'block of pixels i
Y [
= === - - — - m - - “_
block of pixels '
O——F+—» ° scaled down data
copied
K

Magnified Image
Boundary

Figure 8.13 Bilinear Interpolated Magnification
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8.9 Dark Image Correction

CMOSs HiM= WEE AFE S MM Ho| 20 E 9 Hstet =& 280 W2tA Fixed Pattern
Noise 7t H5t0 O|2 QI8 OfF2 FH0Me H=7t LiWE - JASLICL 2= oo E H: Hots
1d8/10 = O|5t=2 2= Histof [MHE AL AX|= @on, 7to2t E9t Al ddst= 28 HolHel F&
Z=U2 AOlA 2k 7|Z22 25 =YL|CL AMEAIS] 28 =40 XHstE O|0X|E 7| fIsiM=

.|
S
7tHES dXe £ Ftmatel A olA 2=7t eHYE O|=0 E¥E +dst= A0l F5UCL

8.9.1 Dark Image HE =X

ConfiguratorE 0|25}0{ Hd5l= it

1. Zto2tel o|olX| M=zl 8lof RS XtEhetL|Ct

2. VIEW B2 MEHSE = Dark Image Correction 2| Generate Data HEZ 22510 E H|O|HE
cx-Esi=g

3. Save Data HEEZ Z22/5l0 Flash 220 2 GO|EE X ZEetL|Ct. Flash K220 XZHE
HO|E= ZiHato] S e7te I Xts22 Yo HEE L

0 Vieworks - VP-71MC-M4 o] @ (==
File Start-Up Tool About
| VEW | MoDEEXE | ANALoG [FFc [ TEC |

Mode o [[ul +[+| 10000
Momal Ful

ROL
o

Binning
1l
2x2

Test Image 10000 (H) % 7096 (V)

@ Mone =

) Test #1

“) Test #2 7096
) Test #3 Data Bit
Camera Link Output T 8Bt () 106t @) 12 Bt
_1 2Tap
@ 4 Tap (Normal) Image Processing Dark Image Correction
_) 4Tap (High) ["] Flat Field Corr. Generate Data
8 Tap (Full [T Defect Corr. [ SaveData |
=> gdd OK (2326 ms) 261°C V231

Figure 8.14 Dark Image Correction in Configurator

Serial Command& 0| 25}0] E A d}= HitH

1. Zioi2te| o|o|X| MM=zel Yol FYUS XthefLch

2. ‘gdd HHOIE AMESIY ZHHEto|M 27 HIO|HE MdetLCh

3. ‘sdd’ HHOE AES}0] Flash Hi22|0f EF HO|HE MEELICH
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8.10 White Pixel

0|)|

FHEIE 227t 52 SE0AM ALESHHE TEE sy E CMOS MAMe| Edoz 25 =5 Fdo
White Pixel =AH0| LIELE L|C

O|2{gt White Pixel 52 CMOS MM S L{RO| Tt XF(Storage) BJ0| +2 7RI FHE[Of
wMSte SAOR Ftojat 25 NSO TEtN SA0| AStEn o2 227t 7E 22t ot White
Pixel ME7} 2 H{¥ =718l=

White Pixel &2 N2 XS H 7t02te] M 228 Aot H2 HEHZ |FXIste HES
HAg o Zio2 AojAol 8 WIEY = U= FXRE0 FAGHO Zioz2te] EES AXSHOF LTt
LSk, 702kl Defective Pixel Correction 7|52 AFE3H0 White Pixel 2 H|HE = JSLICH AFEXI=

=
7t 2} L2l Defective Pixel Map 0f Defect Pixel & =7}l AHLE =8 = /USL

Ct.

Figure 8.15 White Pixel
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8.11 Auto White Balance

VP-71MC-C4 Z2{ 70|20 A= Auto White Balance 7|52 A2 %= ULSLICt GreyWorld &1 2| S0
2 28 ZHH2HA 2l 53t 40| White Balance & Z&otL|Ct Auto White Balance 7|2 MAQo| MH|
oAl [O|EE AtE2310] White Balance £ Z732tL|LC}. Digital Red, Digital Green 5! Digital Blue 2| Gain
e B2 1 2 HF3l S Red Gain I} Blue Gain € AHCHEIQI Zro 2 ZASI0] White Balance 2 9h=L|LCT

Auto White Balance 7| 52| A2 G5 &= ‘arg HBEOE AIRSI0] MH™BIL|CT

8.12 Temperature Monitor

ot

Jtojetols e 22 DLESH| I3 A R0l LEE 0l ALLICH Jtozte 258
YYOIS AFBELICE

RIS B ‘get

]

8.13 Status LED

7t == ZHHEte| e HEIE €2F7| fIe =M LED 7t ASLICH LED o HEjet 10

S,
sigot= 7t Bl Lt 2L

C}.

*  X[5HHQ ON HEf: 7t 2t7} Free-Run Mode 2 s Q.

e 05X ON,05=x OFF t=- 7t 2t7} External Sync Mode 2 2t FQl.

e 12 ON,1Z OFF Hh&: Test Image 7} &L U2,

* 0.25Z& ON, 0.25 = OFF Ht=: External Sync Mode 2 %t =0|1 Test Image ==,
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8.14 Data Format

VP-7IMC 7}0j2Hs W2X o2 HA HO|HE 12 bit T2 X2|SL|C}. ‘sdb’ HHOE ARSI
ZtH 20N &= P4 [O|E{Q| Data Format(8 bit, 10 bit EE= 12 bit)S X|HE 5= QUESLICH ZHHZH0| A
8bit L= 10bit S AIERSIEE MNSIH, =2 HO|EHOA ZHzt 81| 4 bit @F 2 bit = B{2{Z! L|C}.

MSB LSB

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

el = = =
]
] = m
L]
L]
L]
.
.
.
.
.
.

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

v v v v v vV Vv v,

10 bit Output | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO S
IR A A AN AN AN A A

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

Figure 8.16 Data Format
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8.15 Test Image

TS 205t g o|nX| MMEEH Ltes Fd HO|E il WWFoAM

of
SHoIEE 28% + USLHC HAE O|0X|& 25 M Z7HX7F e, 242

Ftoatel YgHel &s
= =2o= T My

Mdst HAE O|O|X|E
7I2 jtsFo 2 Zf0| Ct2 O|0|X|(Test Image 1), CHZ &tako = 70| CtE 0|O|X|(Test Image 2), 12|10 CHZ
Zl0|= O|O|X|(Test Image 3)&L|LC}. Test Image 7|s< Zt0 2ol 2& A3

Bfsto 2 ZfOo| Ct21

=
REOM HE 7tsot st FHOE AHE5t0] 28 & USLICH

Figure 8.17 Test Image 1
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Figure 8.18 Test Image 2

Figure 8.19 Test Image 3

FIH 2o sHAMZO| M2} == Test Pattern 2] 0| EHefX|E2 FAO| CI2H 2L

A

olA | |IC
CAUTION | T ™= IEf-
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ru9

HIXO 2 Strobe AMTE & A7 = AMHo| BEEH
Aol EBHZ AEY & 1, & = 2 0| S20l= 2FoM 02 FEELCH
Hoz 7iHete L3 I8 S st 52 SE0|H o EL|Ct Strobe M= & 2HE3IN =F0[ K|

o= =
|=Xl, ZtH2t2F A SXO0IH ¢ E=X| =iy & UAFLICE

™ no
rc o
=2

>

o

8.16.1 Strobe Type
VP-71MC 70 2t= Wide Output 3! Narrow Output &= 7tX| £59| Strobe =2 AMSE HZgL|Cl.
Wide Strobe {lz= X HW| £o| &2 AASHH &6t OHX[Y 22| ==0| S&2E(TH o
Narrow Strobe A= OfX|3F £9| =S A|XISIH MSst0 A BIK £9| =£0| Z2E|H 3}
Narrow Strobe AlS &= = A|ZtS readout A|ZFECH ZAH ™S 22 A2 = 911, Flash ZHE
o
°

AH&dts 2tE80A o2

External Exposure Time

Trigger Signal :
P mmmm = m m == m == ===,
| I I |
| I 1 |
| | | |
| | | |
1 INarrow Strobe! 1
| I i |
[ I I [
| I |
W|de Strobe S 4

Narrow Strobe

Wide Strobe — —

Figure 8.20 Strobe Type
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8.16.2 Strobe Polarity
Strobe Type & 27%t CIZ Strobe M=o 5= XG0 LLIL}. 'ssp’ BHOE AHESHO Strobe
Uzo| 348 XFEY &+ AT

=
23 7bs¢t Strobe Polarity mt2t0|H& Ctgat 25 L T

e Active Low: Strobe =3 A5 o| & X7} SBSIEE X|™HTHL LY.
+  Active High: Strobe =2 AMSO| ML X7} SBESIEE K| ™HBHL|C}

8.17 Field Upgrade

7t 2t EEOA ZIHEtE 25HSHA| &1 Camera Link 2] RS-644 QIE|I{|0|AE B3| Firmware 2 FGPA
22 YISt 7|52 HBYLICH KHS B2 AppendixB S HESHAAIL.
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9 Camera Configuration

01 MY By

Ftofetel 2= 2’82 Cameralink 2| RS-644 Al2[€ QIHHO|AE Sdf O|FO0{ZLICE. HO|ES
O|83t7LE ALEAL OHEZ (A O[O X MO{StUA & F% Chgl 22 S 2822 Hojg =

ol =
ALICh
e Baud Rate: 115200 bps
* Data Bit: 8 bit
e Parity Bit: No Parity
e Stop bit: 1 stop bit
*  Flow control: None
CHEko| OIo|H MES EQZ St= ¥ F Firmware Download 0|2|°o| B = ZiOzt A HH2 ASCI
YE ez MEEULL 25 72 28 HE2 A OfE2(A0Me=RH A[XSH FtHat= FHEO
Lot SE(OK', ‘Eror = FE)S gtetetL|ct. M7 HHo| 2 Jthats 3EE s 838 =8 &=
ORE 2331, 87| B 4R0= oz 8 = JEE vterefLh

AN Lo

<HZE > <met0lEe1> <mtet0lEe2> <cr>

AN F0l= 0~2708 UetDIEIt FHITGECL.

==

MO BE 90| AHE0Z 23E R

OK <cr> <1f>

271 EE 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><1f> >
Echo result prompt
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90 Y 40| IYHOZ AR YL

<Wet0lE 1> <cr> <1f>

g7l E3 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
U L0l BRUX RE B

Error : <HIHAZE> <cr> <1f>

Prompt:

SE HAIX FHol eaf ZSZE (>7)Jt HISLICH

e 2E9 37

0x80000481: UtctOIHS g0l R=0otAl &3
0x80000482: UtctOIHS NIt LXIGHA 23
0x80000484: EMoIAl &= FEAHIY
0x80000486: &l HSHO| Qi3
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9.2 F-8o

AFSAPTH HHOIS MEBHB YO MBS MUK AT
CtEL|LC}. Set Exposure Time('set) HHEME X st 2&E T

AbESE
oo =

AEeh I =& AlZt 2780 #HE

AIZEFSE7] ® VCCD A&7}

AR Mg A2

rlo

0.."5

%

of
M 8o 7t 28=
=of H&E ULt

E rr ow

%1

of 387
of2f 1EolAet

LICE 'set’ PO E HASIEH LES

=

X Fto2tel XS HEO HatA

20| readout &

Trigger Mode Of| Al ZIH|2tE XEE 0= E2[A H=E 35357 T BHOE LAstof J& =5t
siE OO S7|9+E FXISHOF &Lt
SN FtHete| As MEfE =QI5H7| 032 Free-Run REOM= FHOE HASIEEt: siE FHO7t
HELX @2 dd2 2O 2% &5 == ASFUCHL
Command  Command  Command ‘set’ Command , Command
_Executed 'Recogmzed 'Applled Executed « Recognized
v ' (Ack ‘0K’) ' 1 " (Ack ‘0K’)
™ ™ ™ . Exposure Time setting
:’ Applied
Command ' :
Exposure for Exposure for
Image 1 Image 2
EXPOSUre  e—— . : o
VCCD .
Image 1 Image 2 :
Readout —
Figure 9.1 B0 AX| H& AlZH
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9.3 mciojE XM 39

rot

7t 2toll= metole MEO| AMEEl= Ml 7H2| non-volatile XM7F Fut A Ftoi2t SEH0| HEL|=
7He| volatile =2 HH(Work Space)0| UELICH M| 7He| MZE %‘ 2 42 ST B Al 7|2US
Mot A= Factory FH(Factory Space)it ALEARZE o|= Aot migt0lE g NI =
4ol AFEAH FY(User Space 1, User Space 2)0| JUELICH AREX Y2 97|, MA7| BE 7hsSHX| T
Factory 392 9{7|2t 7tsgtLCt

7to2t 28 Al Config Initialization Ztoll 2t A M& Y F oF 2ol 7 ¢to| &Y FYS 2 FAE|R
O] @9o| Zto| Ztmat Ao AFEELICE &Y Y0 As 22 TR0 St
{20 Of Zt2 MALESHY| A= 'sct BHOE AHBSHO] ALEXL EY 1 E£= ALEXt

SAtSHOF ghL|Ch.

O o

= C
M T

Volatile Non_volatile
Memory Memory
(RAM) (ROM)

4—,_ < Factory Space >

Work Space — < User 1 Space >

\_ ) <_‘—>< User 2 Space >

Figure 9.2 mOigjojg M&T A
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Factory AH™d
Value Command

Data Bit 12 sdb 12

Trigger Mode free-run stm 0

Exposure Time 10.09 ms set 10009

Exposure Pulse Width ses 1

Trigger Source CCl1 port sts 1

Polarity Active High stp 1

Video Gain 0 sag 0

Video Offset 0 sao 0

Defect Correction On sdc 1

Camera Link Output 4 Tap (High) scl 2

Strobe Type Wide Output ssc 0

Strobe Polarity Active High sspl

Fan Control On sft 1

Peltier Control On stc 1

Table 9.1 Factory M8 Z}
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9.4 Command List

VP-7IMC 0| HSdt= 7|52 L BEO=2 282 & UsLILh

Command Syntax Value Returned Description
Help help String OE HHO HA
Set Width Siw n OK ROI =
Get Width giw n n: Width g}
Set Height sih n OK ROI =0|
Get Height gih n n: Height €}
Set Offset X SOX n OK ROI A|ZF X|Ho| X XtH
Get Offset X gox n n: X axis offset
Set Offset Y soy n OK ROl A|ZF X|™Eo| ¥ Zt®H
Get Offset Y goy n n: Y axis offset
Trigger Mode A7
Set Trigger Mode stm 0]1 OK 99 =<
) 0: Free Run mode
Get Trigger Mode gtm 01
1: External Sync mode
Exposure ZE AN
Set Exposure Source ses 0|1 OK
0: Program — Exposure Time I}2}0|E
Get Exposure Source ges 0]1 _
1: Pulse Width — Al 59| =
) External Sync 2EOAM AA AMS XM
Set Trigger Source sts 1|2 OK
} 1: CC1 port
Get Trigger Source gts 1|2
2: External port
) ) External Sync R EO|A EZ|H 24 XH
Set Trigger Polarity stp 0]1 OK ) Y e e
Get T bolar o1 0: Active Low
et Trigger Polarity otp
1: Active High
Set Exposure Time set n OK = AlZF MH™(Free-Run 5! Program)
Get Exposure Time get n n: OFO|AZEMHE(us) Bt == AlZt
Set Analog Gain sag n OK Digital Video Gain A7
Get Analog Gain gag n n: Gain £}(Setting Range: 0 ~ 63)
Set Analog Offset sao n OK Digital Video Offset &M
Get Analog Offset gao n n: Offset Z}(Setting Range: 0 ~ 63)

Table 9.2 Command List #1
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Command

Value Returned

Description

Test Image A7

Set Test Image sti 0]1)2|3 OK 0: Test Image Off
Get Test Image gti 0]1|2]3 1,2: D™= D& o|O|X|
3. 240|= I O|O|X|
Data Format &A™
Set Data Bit sdb 8|10J12 | OK 8: 8 Bit
Get Data Bit gdb 8|10|12 10: 10 Bit
12: 12 Bit
Camera Link Output 2 E MH
Set Camera-Link Mode scl 0]1]2 OK 0: 2 Tap
Get Camera-Link Mode | gcl 0[1]2 1: 4 Tap (Normal Speed - 60 )
2: 4 Tap (High Speed - 85 M)
Strobe Type A7
Set Strobe Control ssc 0|1 OK ) ype =<
0: Wide
Get Strobe Control gsc 0|1
1: Narrow
) Strobe Polarity A7
Set Strobe Polarity ssp 01 OK ]
] 0: Active Low
Get Strobe Polarity gsp 0/1 ) )
1: Active High
Generate Flat Field Data | gfd OK Flat Field Generator %4
AMM3BE Flat Field HO|EH & H|g|&M
Save Flat Field Data sfd OK e IOIE1E HIALE
o220 Mg
H 22t d 220 M&E Flat Field
Load Flat Field Data Ifd OK I#123 +| 1o 3
HOIHE 2/2d HEZ22 =23
] ) Flat Field Correction 7| &7H
Set Flat Field Correction | sfc 0|1 OK 0: Off
Get Flat Field Correction | gfc 0/1 ' N
1: Flat Field Correction 7| 243}
) Defective Pixel Correction 7| MM
Set Defect Correction sdc 0|1 OK 0: Off
Get Defect Correction gdc 01 '

1: Defective Pixel Correction 7| &M3}

Table 9.3 Command List #2
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VP-71MC-4

Command

Value Returned

Description

Save Config. To sct 12 OK 2 MM gF HE
1:Userl 990| X%t
2: User2 gd9of| M%&
Load Config. From Icf 0]1)2 OK Zthzr A™ g 2827
0: Factory S0 ==
1: User1l G4ojA &2
2:User2 990N 282
Set Config Initialization sci  0]1]2 OK 7tH 2} Reset A| ME8% AN ZF X|H
Get Config Initialization gci 0[1]2 0: 7} 2} Reset A| Factory 7|2 Zf M&
1: 702} Reset A| Userl AX ZF M &
2. 702} Reset Al User2 A4 7y A8
Get Model Name gmn String M2t 22 O|E EA|
Get MCU Version gmv String ZtH 2t MCU HHE HA|
Get FPGA Version gfv String 7tH 2t FPGA BT HA|
Get Serial Number gsn piece String FIHEE A2 HE HA|
Get Current Temperature gct String MW EHRIZE 25 HA|
RGB Gain gf AH
Set RGB Gain srg rb f OK rrRGB = Red
Get RGB Gain grg rlb f b: RGB & Blue
f: Gain 4}
Auto generation RGB Gain | arg OK Auto White Balance &2l
Set Fan Control sft 0]1 OK Fan Onfoff 23
Get Fan Status oft 01 0: Fan Off
1: Fan On
Set Peltier Control stc 0|1 OK Peltier On/Off 23
0: Peltier Off
Get Peltier Control gtc 01
1: Peltier On
Table 9.4 Command List #3
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10 Configurator GUI

Configurator = VP-71IMC ZIH2tE HEESIY| Q8 el MaE =
Configurator = 2tE0A Ao

33
GUI(Graphic User Interface)& H|-&gfL|Ct.

10.1 Camera Scan

7toete] MRS 7 HEfO|A Configurator & H2SHH Of2f 12wt
ol T2 HEEO| Al2|Y ZEQ} Camera Link 7} X|338t= D
AZMSt D AR Fioetr e RHHES

Ftoetel Mt Aolg AHAS &It T refresh HES FELICH 2tH
S 2I5lH Configurator 7} ASE| D AZAE FiH2to| Sx| MH

O E ALESHL, AFEAZE 2Lt

M2 ofZ2[AH ol YLt
I FtHELE MoE = A=E

7F0| Camera Scan %0| BEA|E L|C}.

= N3t Zioat HE oF S

= SHHO| BAIGLICH 2HHO| FIHEMZE M2 HEAL X E2H

of #AlE R2YS Hs

e BAYLCH

Camera Scan =]
VIEWOrks
Imaging Expert
Port Camera
Com1 Mot found
Comz VP-T1MC-WM4
Comz VP-T1MC-M4
refresh [ ] [ Close I

Figure 10.1 Configurator Loading Window
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VP-71MC-4

10.2 O+

10.2.1 File

* Load Setting:
*  Save Setting:

e Defect Pixel:

* System Upgrade:

. Exit:

4 Vieworks - VP-7IMC-M4 [-=-]

& (]
Start-Up Tool About

Load Setting 3 From File

Save Sefting ' From Factory Space

Defect Pixel 3 From Userl Space
Systern Upgrade 4 From User2 Space

|

22

Test Image 10000 (H) % 7096 (V)

(@ Mone =
() Test #1
) Test #2 7058

7) Test £3 Data Bit
Camera Link Output 8Bt () 10Bit @ 12Bit
) 2Tap
@ 4Tap (Normal) Image Processing  Dark Image Correction
(0) 4Tap (High) [T Flat Field Corr. Generate Data
8Tap (Full) [ Defect Corr.
>> gdd OK (2326 ms) 26.1°C V231

Figure 10.2 File M|+

Ftogtel 28 e 2SIt AEA HFRHO ote E= JHHE WR2
28 & MY FY(Factory, Userl, User2) 2 282 H E2i& + UFLICH
FtHztel 24 e MELUCH AEA AREQ oY EE 2t RO

2 U MY F9Y(Userl, User2)of Mg &= AELL

Defect YEE 7t02t0| Ct2 2 E(Download to Camera)st7Lf, 7t 210
XA =l Defect HEE AF2X AEHZE Y2 E(Upload to PC)2tL|CL.
MCU L= FPGA 22| @112||0|EBtL|C}.

Z2IYS 2L

~
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10.2.2 Start-Up

FtoEtel Mol AZE I 273 4SS 22 992 MESI= HwYLCh
& Vieworks - VP-71MC-M2 =] ® |5
File | Start-Up | Tool About
| VEW | Factory Setting |TEC
Mg User 1 Setting R I+ 1ooo0
User 2 Setting
ROL
0
Binning -
1x1 =
22
Test Image 10000 (H) x 7096 (V)
(@) None =
@) Test #1 -
@ Test#2 | 7096
() Test #3 Data Bit
Camera Link Output ) 8Bt () 0Bt @ 12Bit
) 2Tap
° 4Tap (Normal) Image Processing  Dark Image Correction
(2 4Tap (High) [T Flat Field Corr.
8 Tap (Full) ["| Defect Corr.
== gdd OK (2326 ms) 26.1°C V231
Figure 10.3 Start-Up |+
* Factory Setting: it 2te] Mlo| A [ Factory S 2HE HH 442 =SLICH
*  Userl Setting: it 2te] MI0o| 74A [ Userl YU ZEHH HF 42 E{SLICH
- User2 Setting: Jlolzte] MYI0| HE I Userz YOO RHE MY 2te 22{SLICh
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10.2.3 Tool
2 Vieworks - VP-TIMC-M4 = =
File Start-Up | Tool | About
| VEW |WODEE)  Refresh
Mode Terminal x| 10000
= Color Calibration
. Factory Setting
Binning | 4
High Speed
1x1 2
D2
Test Image 10000 (H) x 7096 (V)
(@) None =
() Test #1 =
) Test #2 7036
() Test £3 Data Bit
Camera Link Output 8Bt () 10Bit @ 12Bit
) 2Tap
@) 4Tap (Normal) Image Processing  Dark Image Correction
© 4Tap (High) [C]Fiat Field Corr.
8 Tap (Full) [[] Defect Corr.
=>gdd OK (2326 ms) 261°C V231
Figure 10.4 Tool MF
* Refresh: i 2te| x| M™ Z+2 CHA| Y O{A Configurator Off EA|HL|C}.

e Terminal:

e Color Calibration:

* Factory Setting:
* High Speed:

GUI &2 AtgZH BEOE HOIZ0| #AIgLCH SE5IH T2 % SiEH|
Terminal 0| BA|Z|1, CtA| S EI5}H Terminal 20| At2FEIL|CE

Bayer Color MM Q| Color Temperature Calibration & &3t &S

H AL CI. Auto White Balance HHEZ Z2I5tH

white balance =8 13| =& = Off € L|C}

Color Calibraiton =)

Bayer Gain
Red Gain Green Blue Gain

. 1.00000 1.00000 1.00000

[ Color Reset ] ’ Aute White Balance ]

Figure 10.5 Color Calibration (Color Camera Only)

et MR A = X EX| HSLt

X=X B= 7S YL
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10.2.4 About
& Vieworks - VP-71MC-M4 [o] ® (==
File Start-Up Tool IAbout
| VIEW | MODEEXP I Ar:ll Camera Info i
Mode 0 EEI EEI 10000
Momal ‘_—’Fu”
ROI
i}
Binning g
1x1 EI
22
Test Image 10000 (H) x 7096 (V)
(@) Mone
) Test #1 E
(©) Test #2 7096
(©) Test #3 Data Bit
O smit ) 10Bit @) 12 Bit
? Image Processing Dark Image Correction
(©) 4Tap (High) [C|FlatField Corr.  [__Generate Data__)
8Tap (Full) [C] Defect Carr.
== 550 piece EPNAEY001 OK (2 261 °C V231
About .. el
Imaging Expert
Camera Information
Camera Name : WP-T1MC-M4
Serial Number : EPNAEY 001
FPGA Version : 0.3.5
MCU Version : 0.3.15
Copyright (&) Vieworks. 2011 All rights reserved.
Configurator Version . W2.31 -
Figure 10.6 About M|
« Camera Info: FtolEl YEMEEE, Al2lg dH, HE S)E BAIRLICHL
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10.3 =4

10.3.1 VIEW E4

7t02te| ROI, H|AE O0O|0/X| & E, Data Bit, Camera Link Output, O|0|X| X 2|, Dark Image Correction S 9|
7|52 HOost= "Lt

U Vieworks - VB-71MC-M4 =] @ ==
Eile Start-Up Tool About
| vEw [mooeex | anavog [Fre [Tec |

Mode E< = o+ 10000

Nomal Full Offset X Width

' [s]offsetY

Binning
1x1
x2

Test Image 10000 (H) x 7096 (V)

@) Mone -

-

) Test #1

) Test £2

OTest#3  Height patasit

Camera Link Cutput T 8Bt (O 10Bit @ 12Bit
1 2Tap
@ 4Tap (Normal) Image Processing  Dark Image Correction
() 4Tap (High) [C]Flat Field Corr.
8 Tap (Full) [ Defect Corr.
VP-71IMC-M4 288°C V231

Figure 10.7 VIEW Tab

« RO Offset X, Width, Offset Y & Height ¢/ A2 Al23}0] 7}02le] ROIE
YU Full HES +28 ROIE MM ZOf S22 AP

«  TestImage: HAE o|0X X8 oi2et ZRE MuFL|C

« Camera Link Output: Cameralink 3 REE MHsL|C

« DataBit: HO|E =3 Z2 AMN3H|C}

* Image Processing: Flat Field Correction 3! Defect Correction 7|-=52| On/Off & A THL|LC}.

* Dark Image Correction: Dark F4O| Fixed Pattern Noise & =7 etL|Ct.
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10.3.2 MODE/EXP EH

Trigger Mode, == A|7l, Strobe ™S ot &

U L.

* Trigger Mode:

* Exposure:
e Source:

* Polarity:

* Exposure Time:

* Strobe Type:

* Strobe Polarity:

YUCh. 2E AIE b Ojpaol @ A32E

U Vieworks - VB-71MC-M4 o] @ |
Eile Start-Up Tool About
VEW | MODE/EXP | aNALOG | FFe | TEC |
Trigger Mode
(@) Free-Run
() External Sync
Exposure Source Polarity
Program @ CC1port Active Low
(@ Pulse Width External port = (@ Active High
Exposure Time
0 10162 | =
10us 1ms 100 ms 7s  |10.162ms
Strobe Offset Strobe Polarity
- ) Active Low
us 100us 10ms (@) Active High
Strobe Type
(@) Wide Output
() Narrow Output
WP-71IMC-M4 28.8°C V231

Figure 10.8 MODE/EXP Tab

Trigger ZEE A
gdotE Lt

Exposure &~

= EH

= =

Trigger &2AE MEHTE
o

=

Trigger 2129|

re
&
M
rx

A ™otL| L} External Sync £ MEHS}

S

12

—

Sk A
=% T

0R
)
o

Exposure Source £ Program © 2 MHsH 429} Free-Run 2 E0|A

™23t Exposure Time & A& tL|C}.

o

Strobe Type =

Strobe &2

gy

tlzo| 545 28Ut

—1o=
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10.3.3 ANALOG EH

G2l Gain it Offset DS ¢lot YYLILE B= A3 E Bi= 0220 & 2382 2B £ UASHOL

"3 Vieworks - VB-71MC-M4 = |
Y ==

Eile Start-Up Tool About

VIEW | MODE/EXP | ANALOG | FFC TEC

Sensor Gain

@ X1 K2 ¥4

Video Gain
e} 0=

0 31 63
0 & 12 [de]

Video Offset

7 0=

WP-71IMC-M4 28.8°C V231

Figure 10.9 ANALOG Tab

e Video Gain: Gain Z}& MA7dghL| .
* Video Offset: Offset 4fS AM™THL|CE.
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10.3.4 FFC &

Flat Field Correction 8H& £

ot FFC ®2 N&2tL Ct.

) Vieworks - VP-71MC-M4
Eile Start-Up Tool About
| vEw | mopEExe | analog| FFC [ TEC |

@_‘
i

FFC Data Flagh Memory
Mumber of acquisition frame

Load from Flash

Save to Flash

Generate

FFC Data Downlead / Upload

Download to camera l [ Upload to PC

FFC Offset Level

0 2047 4085

VP-7TIMC-M4

28.8°C V231

o FFC Data:

* Flash Memory:

Figure 10.10 FFC Tab

Generate HES 2 EH0| A% Flat Field Correction H|O|E{E

Mg

Wdst FFC HIO|EE O|=0f CHA| AFESEZ| @[3l Flash o
X &S LH(Save to Flash), Flash 0 X %t=l FFC [|O|H &

£ 2{&L|CHLoad from Flash).

FFC Data Download / Upload: AFEXAt AEEOHAM ZIHZI2 FFC HO|HE

Ct2 2 E5}7{L}(Download to camera), 7}H|2t0f| X &=l FFC

CIO|HE AKX} HEEZ YR L CHUpload to PC).
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10.3.5 TEC Tab

TEC ®0M= CCD Mo 25 H3¥d + ASUCH

CCD Target Temperature:

CCD Temperature:
Fan Control:

Peltier Control:

) Vieworks - VP-71MC-M4
Eile Start-Up Tool About

| viEw | mopeexe | analog | Frc | TEC |

Pettier / TEC Control

CCD Target Temperature:

CCD Temperature

Get CCD Temperature

Fan Control Peltier Control

4 "]

o)

0
{
r d
e

0.00 | *C  (Range:-10 ~50°C )

@on © off ©0on @ Off

VP-7TIMC-M4

28.8°C V231

Figure 10.11 TEC Tab
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*  SHEHO| OFF
o Aol

A HOX| gE 8%

AZO| MLHzZ EA=X| =HQASHHAIL.

*  Zio2t SE0| O|Y3stl EAHE F%
o TE AZO| MU= EA=K 2olstdAlL.
o FHHEtoA H7(7F LiAL B EH

e External Sync REJ} M 2 XZS1X| U2 4

o
o CCl E2| REQO| ZL Frame Grabber 2| CC1 MHO0| HIZ E|}=X
o QB Ef|M REQO| AL 0|2 HZAHO| MR EU=X| SOISHAAIL.

o SAO| TX| %2
o Cameralink # 0|2 ¥Z0| MU=z =AU

SHOIBHAIA| 2.

Sx| #OISHAR.
s PCO| Z=*=El Frame Grabber O Z}0|2}7} MOi2 HAE 0O =X, M

LZE Al AFES SAISHIAL.

Fo| HMchz =fA=

x|
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Appendix A Defective Pixel

Defective Pixel Map

Map Download

HOHE A-gdtn CSV mp(*.csv)= MIefLILf.
X

=
Mol 25¢

= [=]
9% e AN [AS NN FAS Juj=3
ZsL
v EE TR AN 292 FNoz Malgu
2 ¥e 4B AE 2 4N AE Yao= HYBUL
o Mol Y3 2AE LI

B3 Microsoft Excel - defectData.c

] mME EFEE 2A0 Ed
HRNE=A" BRI AN
E MRk W R I N | SR
L22 - 3
A | B | q

1 |:comment line

2 |- comment line

3 |— H hd

4 2011 3

B 178 7

3] 5954 8

7 599 g

8 268 10

o] 1112 10

10 1713 12

11 608 16

12

2. Configurator OjA{ File > Defect Pixel > Download

P defectDataa.csy - H 2%

OFE(E) HEE) MH0)

237

:comment line,
—— comment line,
— H, ¥
2011,3

178,7

52,8

699.8

268,18

1112 .,18

1713 .12
608,146

to Camera & MEHSIL|CE.

4 Vieworks - VP-7IMC-M2 =] @ =]
Start-Up Tool About
Load Setting » fC | TEC
Save Setting ' o L L 10000
Defect Pixel 3 Downlead to Camera
3
Systemn Upgrade Upload to PC
Exit I
D2
Test Image 10000 (H) x 7096 (V)
@) None =
(©) Test #£1 =
) Test #2 7098
(@ Test #3 Data Bit
Camera Link Qutput ) 8Bt ) 10Bit @ 126it
D) 2Tap
(@ 4Tap (Mormal) Image Processing Dark Image Correction
(2) 4Tap (High) [CIFlat Field Corr. Generate Data
8 Tap (Ful) [*] Defect Carr.
VP-TIMC-M4 28.8°C V231

X4 Al HgES RS e
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3. HyT I

mjo
rx
12
Of
[
ng
N
o
rim
mjo
9r
I
i
Inl

(] Open @

Lookin: |, Upgrade - @ ? ? [~
T Marme - Date modified Type
el i defect 7/30/2013 10:71 AM Microsoft

Recent Flaces

Desktop

Libraries

LY

Computer

Metwork

File name: defect - Cpen

Files of type: [CSVﬂIes {*csv) "] [ Cancel l

4, Ft02t2 Defective Pixel Map H|O|E{Q| M&0| RME|n SHEHY| RIZH Arsto] HEA|E L|CEH

& Vieworks - VP-7IMC-M4 (== =]
File Start-Up Teool About
| VEW | MoDEEXP | ANALOG [ FFc | TEC |
Mode 0 [+ a|+| 10000
Nomal =" Ful
ROI
0
Binning
1kl ’T
22
- 10000 (H) % 7096 (V)
@ Mone ’T
() Test #1 -
@ Testz2 7096
() Test #3 Data Bit
Camera Link Output 8Bt () 10Bit @ 12Bit
() 2Tap
@ 4Tap (Mormal) Image Processing Dark Image Correction
() 4Tap (High) [C| Flat Field Corr. Generate Data
8 Tap (Full) [ Defect Corr.
1 3 -y | 89 % Cancel | V231
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5. CIRECyt agm X
FOISHM A 2.
6. EE IIFHO| et2ElH

Xt
(=]

.

o

" " .
EO| TAELCH MY 1pE0| e s H™
& Vieworks - VP-71IMC-M4 (=] = =]
File Start-Up Tool About
| vew |mooeexp | AnaLog [ Frc [TeC |
Mode o [a]e |+ 10000
Nomal =" Ful
ROT
o
Binning
1x1 ’T
2x2
Test Image 10000 (H) x 7096 (V)
@ Mone ’T
(0 Test #1 z
() Test #2 7056
() Test #3 Data Bit
) 8Et () 0Bt @ 12Bit

Camera Link Qutput
) 2 Tap
4Tap (Normal)

Image Processing

Dark Image Correction

() 4Tap (High) " Flat Field Carr. Generate Data
8 Tap (Ful) [Flpefect Cor.
- = Wait.. | V231

Tt Download completed 2t T A|X| 7} EA|E L|LC}.

E=%Ech =3

| Frc JmEc |

10000

3

(W) Y 4

10000 (H) = 7096 (V)

Data Bit
(8Bt (O 10Bit @ 12Bit

Image Processing Dark Image Correction

[CIFiatField Corr.  (Generate Data__)
[ pefect corr.

& Vieworks - VP-71MC-M4
File Start-Up Tool About
| VEW | MODEEXP | ANALOG
Maode
Momal ;P Full
ROI
1]
Binning =
1x1 |T
22
Test Image
(@) None =
@) Test #1 ’T
® Testxz =~ 7096
) Test #3
Camera Link Output
)1 2Tap
(@) 4 Tap (Mormal)
() 4Tap (High)
8 Tap (Full)
Download completed

288°C V231
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Appendix B Field Upgrade

B.1 MCU

1. Configurator Of A| File > System Upgrade > MCU Upgrade & MEHS}L|LC}.

& Vieworks - VP-TIMC-M4

Start-Up Tool About

(= & ]

Load Setting
Save Setting

Defect Pixel
Systen Upgrade

Exit

r fC TEC

* o o]+ |+ 10000

3
» MCU Upgrade
FPGA Upgrade

D2

Test Image

@ None -
() Test #1
) Test #2
() Test #3

Camera Link Output
@) 2Tap
(@ 4Tap (Mormal)
() 4 Tap (High)

8 Tap (Full)

7095

10000 (H) x 7096 (V)

Data Bit
8Bt () 10Bit @ 12Bit

Image Processing Dark Image Correction

[T Fiat Field Corr. Generate Data
[] Defect Corr.

Download completed

28.8°C V231

2. H&= MCcu g3 0|= me(*.mcu)S

M EHSE

—

ot Chg @7 HeEs +ELUCH

[ ] Open

@\:J" » camera file

Organize = Mew folder

-
. Narme
i Favorites

Bl Desktop
4 Downloads

1=l Recent Places

4 Libraries
3 Documents
J1 Music
= Pictures

B videos

m

18 Computer
&, Local Disk (C:)
—a Local Disk (D:)

|| VC_0_3.15 REL.mcu

Searci

v|¢,|

Date modified Type

11/6/2015 2:18 PM MCU File

307 KB

~ 4

1

File name: VC_0_3_15_REL.mcu

- I*.;raq *mcu

H

(==
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FEtof T3 Atgto] EA|ELICL O] Y 5

3. FIH2t2 MCU ¢y 0|E melo| R}t XSz &
EE FA52{H Cancel HEZ FELICH

= JEo| AlZho] 28 £ AFLUCH oM Z0]

& Vieworks - VP-71MC-M4 (== =]
File Start-Up Tool About
| vew [ uopeexp | Anarog [Frc [ TeC |

Madze o [fa]e +|»| 10000

Nomal =" Full

ROL
a

Birning

1xl |T

2
Test Image 10000 (H) x 7096 (V)
@ None ’T
() Test #1 =

@ Test#z | 709
() Test =3 Data Bit

Camera Link Qutput 8Bt () 106t @ 126t

@) 2Tap

4Tap (Mormal) Image Processing Dark Image Correction

(0 4Tap (High) [C]Flat Field Corr. Generate Data
&Tap (Full) ["|Defect Corr.

| 18% Cancel | V231

4. O22E7t A=EE MY 280 THELDH Mg 1p80| TdEs S 0| Se&lX| E2H

o —
tHEE 57 = Y222 TR 0|20 ZE|=X| BEE FOSHUAIL.

) Vieworks - VP-7IMC-M4 o @ |2
File Start-Up Tool About
| vew |mopexp | aNaLog [Fre [ TEC |

Hode 0 e «f»| 10000
Momal =" Ful
ROI
0
Binning -
1x1 ’T
2x2
Test Image 10000 (H) x 7096 (V)
(@ None =
(0) Test #1 ’T
() Test #2 7096
(0 Test #3 Data Bit
ErEalrsEEt © 8Bt O 106t © 126t

© 2Tap
4 Tap (Mormal) Image Processing  Dark Image Correction

() 4Tap (High) [C|FlatField Corr.  [__Generate Data__)
8 Tap (Full) [ Defect Corr.
- = Wait.. | V231
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5. BE IHO| 2AZEH MRS ZICt 4 = Tool > Terminal & MENSID “‘gmv” HHOE BN
HM S 2QIgtL|Ct. 3 About > Camera Info £ MEIS|A MCU HH S 2Qlgt = QUHL|CH

VIEWOIKS

Imaging Expert

Camera Information

Camera Name : VP-T1MC-M4
Serial Number ©: EPNAEY001
FPGAVersion : 0.3.5

MCU Version : 0.3.15

Copyright (=) Vieworks. 2011 Al rights reserved.

Configurator Version : w231 -
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1. Configurator Of A| File > System Upgrade > FPGA Upgrade & MEHBIL|LC}.
© Vieworks - VC-71MC-M4 =] @ =]
Start-Up Tool About
Load Setting v fC
Save Sefting Yo [l «J+| 10000
Defect Pixel »
Systern Upgrade 3 MCU Upgrade
Exit FPGA Upgrade
|
22
Test Image 10000 (H) x 7096 (V)
(@) Mone ’T
() Test #1 =
) Test #2 7096
() Test £3 Data Bit
Camera Link Output ) 8Bt () 10Bit (@ 12Bit
) 27Tap
() 4 Tap (Mormal) Image Processing Dark Image Correction
@ 4 Tap (High) [C]Fiat Field carr.
8Tap (Ful) ["] pefect corr.
VC-71IMC-M4 456°C V2311
.l Tk Ol (* o Ie) o Eo =2
2. MEE FPGA g120l= Lt (*fpga)s MEict Ctg B7| HES FELICh
o Open @
—,
@\J" » camer file + [ 42| [ Search camera file £
Organize » New folder ==« 0 .@.
X Favorites Name ° Date modified Type Size
M Desktop | L] verime 0.3 51030 1816 fpga 10/30/2015 6:16 PM  FPGA File 3,242 kB|
& Downloads
'_. Recent Places
4l Libraries
3 Documents
J‘) Music
[=| Pictures
B videos
- Computer
&, Local Disk (C:)
a Local Disk (D)
~ 4 m ] »
File name: VCTLMC_0_3 51030 1816fpga ~  [*hbin, “fpga -
I Open IVI [ Cancel ]
- o -
3. O|x9 g2 MCU ¢azol= g1t S LBt Ch.
Page 73 of 74 D-16-183



Vieworks Co., Ltd.
41-3, Burim-ro, 170beon-qgil,
Dongan-gu, Anyang-si, Gyeonggi-do
14055 Republic of Korea
Tel: +82-70-7011-6161 Fax: +82-31-386-8631
http:/www.vieworks.com vieworks@vieworks.com



http://www.vieworks.com/eng/IIList.html
mailto:vieworks@vieworks.com

