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5 HE +4

Package Components

VL-8K7C-C80F-2 with M72 x 0.75 mount
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6 M= 4

6.1 e

VL-8K7C-C80F-2 = Z2f 2f2l &S XS5t C

Ft2t= 7 um x 7 pm Z4A0| RGB Bayer ZEE H{gstd, 7Y 22l #ERE 2 2tel AW MME

718te 2 ghL|C} VL-8K7C-C80F-2 ZtH2h= Z|CH 80 kitz H&ZO0fA 8
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* CMOS Line Scan

* Max. 8 k Pixel Resolution

*  100% Fill Factor

e Exposure Control

* 100x Anti-blooming

*  Camera Link Interface (Base / Medium / Full Configuration)
e Programmable User Setting Commands

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

* DSNU/PRNU Correction

e Adjustable Gain and Offset

e Test Pattern

e
=)

Mo

L=}
* Flat Panel Display Inspection

*  Printed Circuit Board Inspection
e Parcel Sorting

*  Document Scanning

*  High Throughput Screening

*  Printing/Packaging System

Page 11 of 72 D-21-219



VIBWOrkKs VL-8K7C-C80F-2

6.2 Specification

VL-8K7C-C80F-2 7tH|2te| AtF2 ChZit & L|Ct

Specification VL-8K7C-C80F-2
Active Image (H x V) 8192 x 2
Sensor (AMS) Dragster DR-2x8k-7 RGB Linear CMOS
Pixel Size 7.0 ym x 7.0 pm
2 Tap 20.37 khz
3 Tap 29.41 ki
Max. Line Rate
ver a Line 4 Tap 40.03 khz
6 Tap 58.82 khz
8 Tap 80.32 ki
Camera Link Pixel Clock 50/60/70/85 Mz
Video Output 2,3,4,6 == 8 Tap Output
Pixel Data Format 8 bit(2/3/4/6/8Tap), 10 bit(2 / 4 Tap) == 12 bit(2 / 4 Tap)
Dynamic Range 56 dB
Max. SNR 37 dB
Dark Noise 14 e-
Image Direction CC3 &= Programmable
Trigger Mode Free-Run, External Sync, External Sync Converter
Trigger Source External === CC1
Exposure Time 2.00 ~ 10000.00 us (0.01 us step)
2 Tap 98.19 ~ 10000.00 ps
3 Tap 68.00 ~ 10000.00 ps
Line Period 4 Tap 49.95 ~ 10000.00 ps
6 Tap 34.00 ~ 10000.00 ps
8 Tap 24.90 ~ 10000.00 ps
Black Level 0 ~ 2048 LSB at 12 bits
Gain Control Digital Gain: x1.00 ~ x32.00
Camera Interface Camera Link (Base/Medium/Full)
Max. Cable Length 10 m (@ 85 Mz, Standard Camera Link Cable)
External Trigger External, 3.3V -5.0V
Software Trigger Camera Link CC1, Programmable Exposure

Table 5-1 VL-8K7C-C80F-2 At (A|Z)
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VL-8K7C-C80F-2

Specification

VL-8K7C-C80F-2

Lens Mount M72 x 0.75 mm (Sensor to Camera Front: 12 mm)
External 8 ~28VDC

Power
Dissipation Typ. 9.0 W

Environmental

Ambient Operating: 0 °C ~ 40 °C (Housing: 0 °C ~ 60 °C),
Storage: -40 °C ~ 70 °C

Mechanical

80 mm x 80 mm x 43 mm, 390 g

Table 5-2 VL-8K7C-C80F-2 A}F
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6.3 Camera Block Diagram

VL-8K7C-C80F-2 7tH|2t= 3712| PCB 2 k|0 U1, Block Diagram 2 Chs1t Z& L.

| DDR2 \ T

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

Figure 6-1 Camera Block Diagram
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6.4

Spectral Transmission

CtE& JdefZ& VL-8K7C-C80F-2 7t 2t0f| CHP Spectral Transmission & £ 0{&L|CH

Transmission

-

o © © o o o o o o
SN W M 00 N ® ©

: ’ ’ % Green min
. % Green max

’ - Blue min
48 Blue max

) - Red min
- Red max

.-J-H-H-t-l-"h-H g
0 Siiiiassssssennttenss : o

'0.1 :| rrror o rr o rr e
400 450 500 550 600 650 700

Wavelength [nm]

Figure 6-2 Spectral Transmission
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VL-8K7C-C80F-2

6.5

Ct

ojo

Mechanical Specification

=H2 H20jH Eelel 2t X|=& LiEH-LICE

(Optical Distance: 11.98mm)

(Mechanical Flange Back)

43 Image Plane
M72 X P0.75, DP5 80.0£0.05 1234 an
%) A\
@@ @W j‘% © o CameralLink1
I i PWR @) "'ﬂ [“."
| = CameraLink2
g ! ® ®
% ‘ N ol o o } j CTRL ) ‘.’][‘.’
2 & = N g o ST
o O ~ n |
) | |
|
|
|
® _ N
S 64.0 7.0
b\ﬂ‘ 72.0 8-M4 TAP DP 7
. 8-M4 TAP DP 8 (Camera Mounting Screw Holes)
(Camera Mounting Screw Holes)
o
@Q %
%
N
%/
Reference Plane —
Figure 6-3 VL-8K7C-C80F-2 Mechanical Dimension
D-21-219

Page 16 of 72



VIBWOrkKs VL-8K7C-C80F-2

6.5.1 Camera Mounting % Heat Dissipation

Ftogts S5 e =+ U 7= X5t FiHE ot Fel 228 50 & O|T2=2 FX[30F
UL VL 7HHEtE M Eoz AA E o ’Sf% PE ¢t 5’PEHIEPOI IR %E" AZE Mot 2= g
o:]
=

ol A Rl

2 AH83H0 x| 9HHIEP W& 2=
e A|AHQ 2 JAXE S0 RASIH FHOEEY

o |
AHI
Ot
T
ne
ot
1>
o
o>
-
_l'_|_

29 Z? AL8Ats VL CameraLink Al2|Z MES THEHSHA D-AIHAN Af%% = USFLICE oA
HYS & O DFUAE MZSHY 0|8 + U= FE2 L DM 222 'EAISH 874

==

T

ro
I~
n

Figure 6-4 VL Camera Link Al2|= HEES AHKXE wj DAL 21X

Y 7hel B SO ot oF B ojdE LFoHoF StOH, O HFEA[ BF JHo FHOY| CHSIO] LEALE 2 7Y
2E HZSHAIR. O] ME2| BF, AH8Y LELALS ZRE= M4 0[H, O FLEAZL X4k 4 mm O &
FtHEto] 85| =& A ZSHAOF BfLICf,
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74 HIHH

7 ZiH2f HZE 2

CtE M2 AM2XtC| PC 0 Camera Link Frame Grabber @ 221 AT EQ0{7} AX||0f UCtD
78 etLICt RtMI$E LH-22 Camera Link Frame Grabber A2 ™A E &HZSIMAIL.

Chg ZAHO| bt ALEXL PC Off 7tH2tE HZAR L

1. ZiHEter HE S5 SX7F 22l50f [JEX], PC ol HEO| AN A=X| 2lStHA|L.

Chs EHAMAME 9H31|Ef F O A= S22 BINE MASHA gUth Ao XL
O|2ZO0| SO7IX| HEF E2t2E FHE MY M 7HH2t7} ol B S ot =
SHAAI2

3. Cameralink #O|E9 3tx% £

o
=
Frame Grabber 2| Base ZH4E0]| ®ZASHL|LCE

5. He OfYES Jimjztel ME Y2 Efol AZBLIC
6. MY OfYEC| E2i1E M7| THEN BLUC

7. 2= AO|I=S0] Mthz HZEZYU=XA =Lt

VL-8K7C-C80F-2 7}H2t= Camera Link Base/Medium/Full Configuration & X|gL|Ct.
Camera Link Medium EE-+& Full Configuration 22 7tH2tE At8StE{H F
Link 70|22 AF23l0] 7t0|2t2t Camera Link Frame Grabber & HZ8l0F $HL|CE O,
7}H|2k2| Camera Link1 7{49E{= Camera Link Frame Grabber 2| Base Configuration &
{4 E{0f| HZAS}D, Camera Link2 714 E{= Camera Link Frame Grabber 2| Medium/Full
Configuration & 7{4E{0] AZ3{of o L|Ct.

49| Camera

CAUTION
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« = Al SOl HFT JEHOI7| WE20f
=]
]

S f
SOIstA =F0| Erot BR0= M=AL =

7.2 iz} H|of

e Configurator & AFE3t0] ZtH2tE A Oojg = UASLICH
e %4l Configurator £ http://vision.vieworks.com 0| A Cf2

2
« AM83h= Camera Link Frame Grabber AHE MEME HZGHMAIL.
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8 Camera Interface

8.1 General Description

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

e (D Status LED:26 X e HEf & 25 ZE HA|
* @ MDR HH4E 1(Camera Link Base): HIC|2 HoJH ™& S 7tz | o
e (@ 26T MDR {4 E 2(Camera Link Medium/Full): H|C|2 G|O|E F&
e @6 MY Y= CHXp iz M@ 4=
e (®4% HEE Y/&H™ CHx: Zioetel = S =3 2telof st AMA K3
S w
Cameralink1 &,

=il

= ‘ CameralLink2

CTRL @E@E@‘ H

®

\ Y

Figure 8-1 VL-8K7C-C80F-2 ™ mji'd

8.2 Camera Link MDR 7{4E]

@@i:::::::::::i/}-@

Figure 8-2 26% Camera Link MDR 7{E{
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VL-8K7C-C80F-2

Ftozt =2

Description
1 Ground Ground Cable Shield
PAIR O
14 Ground Ground Cable Shield
PAIR 1 2 -X0 LVDS - Out Camera Link Transmitter
15 +X0 LVDS - Out Camera Link Transmitter
3 -X1 LVDS - Out Camera Link Transmitter
PAIR 2
16 +X1 LVDS - Out Camera Link Transmitter
4 -X2 LVDS - Out Camera Link Transmitter
PAIR 3
17 +X2 LVDS - Out Camera Link Transmitter
5 -XCLK LVDS - Out Camera Link Transmitter
PAIR 4
18 +XCLK LVDS - Out Camera Link Transmitter
6 -X3 LVDS - Out Camera Link Transmitter
PAIR 5
19 +X3 LVDS - Out Camera Link Transmitter
7 + SerTC LVDS - In Serial Data Receiver
PAIR 6
20 - SerTC LVDS - In Serial Data Receiver
PAIR 7 8 - SerTFG LVDS - Out Serial Data Transmitter
21 + SerTFG LVDS - Out Serial Data Transmitter
9 -CC1 LVDS - In Software External Trigger
PAIR 8
22 +CC1 LVDS - In Software External Trigger
10 -CC2 LVDS - In N/A
PAIR 9
23 +CC2 LVDS - In N/A
11 -CC3 LVDS - In Image Direction
PAIR 10
24 +CC3 LVDS - In Image Direction
12 -CC4 LVDS - In N/A
PAIR 11
25 +CC4 LVDS - In N/A
13 Ground Ground Cable Shield
PAIR 12
26 Ground Ground Cable Shield

Table 7-1 Camera Link H{4E 1 & 34
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VL-8K7C-C80F-2

PAIR List Description
1 Ground Ground Cable Shield
PAIR O
14 Ground Ground Cable Shield
PAIR 1 2 -YO0 LVDS - Out Camera Link Transmitter
15 +YO0 LVDS - Out Camera Link Transmitter
3 -Y1 LVDS - Out Camera Link Transmitter
PAIR 2
16 +Y1 LVDS - Out Camera Link Transmitter
4 -Y2 LVDS - Out Camera Link Transmitter
PAIR 3
17 +Y2 LVDS - Out Camera Link Transmitter
5 -YCLK LVDS - Out Camera Link Transmitter
PAIR 4
18 +YCLK LVDS - Out Camera Link Clock Tx
6 -Y3 LVDS - Out Camera Link Channel Tx
PAIR 5
19 +Y3 LVDS - Out Camera Link Channel Tx
7 - Not Used
PAIR 6 Connected with 100 ohm
20 - Not Used
8 -Z0 LVDS - Out Camera Link Transmitter
PAIR 7
21 +Z0 LVDS - Out Camera Link Transmitter
9 -Z1 LVDS - Out Camera Link Transmitter
PAIR 8
22 +Z1 LVDS - Out Camera Link Transmitter
10 -Z2 LVDS - Out Camera Link Transmitter
PAIR 9
23 +72 LVDS - Out Camera Link Transmitter
11 -ZCLK LVDS - Out Camera Link Transmitter
PAIR 10
24 +ZCLK LVDS - Out Camera Link Clock Tx
12 -Z3 LVDS - Out Camera Link Channel Tx
PAIR 11
25 +73 LVDS - Out Camera Link Channel Tx
13 Ground Ground Cable Shield
PAIR 12
26 Ground Ground Cable Shield
Table 7-2 Camera Link H{4E 2 T 34
dutdo= Z|0f 10 0|2l 7tof2t &3 #HO|=22 VL ZtH2tet e A8 = JASLICH
SHXIZH 2H0| ®2 0|22 AMEB8Y Z2 58 7tst AolE 20l &0l =+
AEL|LCE.
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8.3  HH «UH Tx}

Ztm2te] M 213 THXH(Power Input Receptacle)= Hirose 6 & 714 E (part # HR10A-7R-6PB)O|TH T HYX|

=
A g2 o3 24

Figure 8-3 ZT& &3 tixje| & H{X| =
Pin Number Description
1,2,3 +12VDC Input DC Power Input
4,5,6 DC Ground Input DC Ground
Table7-3 T# Y3 Txel © 314

* Hirose 6 T H4YEHO| HZEE|= 00| Y (mating) 7149 E{-= Hirose 6 E =2{(part #
HR10A-7P-6S) & &332 A4 YLCE.

e 2R MY 35 A= 8~28VDC WY &
O{HE Q| AFB S FHETLICHX MZA ®F
X E AHETHCHH, UL 62368-1 0| A #783t= PS2 &5 0[5t TA| AL HE).

Zasiy FiHate] e 3|27
CAUTION S2otH ZtH2te| e 3|Z27}
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e
84 UEE fI/E" Tl
7HEE YZEZ CHXK(Control /0 Receptacle)= Hirose 4 T 74 E{(part # HR10A-7R-4S)0|0, 2|% E2|A
Mz 8 AEZ2H 58 ZEZ M0 JASUCH H HiX| & FE2 o3 Z&L o
Figure 8-4 ZEE Y/E3 THX} & HX| T
Pin Number Signal Type Description
3.3V ~50VTTLinput
1 Trigger Input + Input
Input resistance: 1 kQ
2 Trigger Input - Input DC Ground
3 DC Ground - DC Ground
3.3 V TTL Output
4 Strobe Out Output
Output resistance: 47 Q

Table 7-4 ZHEE /&™ Cixjol ® 34

Hirose 4 & HYEO| HZE L= 00| E(mating) 74 E{= Hirose 4 & &2 1(part # HR10A-
7P-4P) E= ST 2| FHUHEH QLT

Page 24 of 72 D-21-219



VIBWOrkKs VL-8K7C-C80F-2

8.5 Trigger Input Circuit

Off A&2 4 T HEHS E2|A Mz YUY 325 HEIWD JASLICH LHE E2A 3= ZE
HEDE S R 222 MEELCH FiHZ0M A Jhseh 4 E2|A E2 1ps0|0 YHE E2|A
UB7F 1ps ZEOE A5 Z2 720N E2|AH M3= FASHA ELULh F E2[A dzof g2
ofziel 22E et 20| d=E Ia¢ = JUASUCL

USER - Camera

3.3 ~5V
......... oy 1kQ
3300
TRIGGER_IN + 3 ® N *\\K >> TRIGGER+
@ > TRIGGER-
T prver 1O PHOTO COUPLER
o—~—®—-0
N

HR10A-7R-4SB

Figure 8-5 Trigger Input Schematic

8.6 Strobe Output Circuit

e

Strobe 3 M3 = 33V =2 YOl Line Driver IC & S8M =L, MTo| HA Z2 Fih2}o

Exposure(shutter) 2159t &7|3}st0f & E L|Ct

USER Camera
D——@——D
o——&—o
Strobe_Out - <& @ D 470 |
Strobe_Out + <<- @ K Strobe Out
i a0y |
oV TTL Driver
HR10A-7R-4SB

Figure 8-6 Strobe Output Schematic
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9 Camera Features

9.1 Region of Interest

Ot
mb

ROI(Region of Interest) 7|52 &l At&Xl= MM 22l & 222
XNEg &= ASUCH 7IH2E 28%t= S

7}H2tOfl A frame grabber 2 & 3tL|Ct
ROl = MAM go| AEZF £2 7|&E2E 11, ROI 2| fIX|F A7|= Offset X X Width 270 2}
MO|ElL|Ct o2 S0 OffsetX S 16 22 AN D Width = 160 2 ANSH Ct2 123t 20| ROIE

2EUCt ol %, 7tH2ts 16 £E 175 7HX[Q] HE S readout St T %Z L Ct.

= HOIHE =Zgot =2
ot

oF At 9ol T T MMM readout Ef%

0112|314 1311415116 |17 |18]19]20]21|22|23)24]25]26 17411751 76177|178 i
0Oj112]13]4 1311415116 |17 |18]19]20]21|22|23]24]25]26 17411751 76177|178 (
1 1 1
1 . . 1 . . . !
. Offset X in pixels . Width in pixels -

= Pixels within the ROI

Figure 9-1 Region of Interest

ROI 47 &3 HEHO

rir

C=ot &L Ct

Configurator Parameter Command Value Description
Offset X sio - ROI 2} |X™ 1ol =H Offset 87
Width siw - ROl = 47

Table 8-1 ROI A% Hof
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9.1.1 ROl AH

72802 ROl & 72t Aol MM =S AIEStEE HFE0 JAESLICH FHHELS| Offset X X
Width & HZA30] ROI2| 37|29 XS =
ZtHztel ROIE E™E Wol= CHS A2 50| FO0{0F BFLCt,

e Offset X 2t Width &7 Zte| 20| Ztm2t MM Z& Z=1tstH QF ELICE OE =0, Offset X 2F Width

e o
ox
ot

MY ol 0| 8192 £ A= o ELCt

|
« OffsetX= 0FH 16 2 Hi=2 2730 5t11, Width = =2 160 FE 16 2| Hix==Z AF3HOF LT}

AH&3l= Camera Link frame grabber Of [Tt2tA] ROI S| |X| S 3 7|0f Cist Z=7+EQl
(0]

FARSOl S 4= USLICH AFE3tE Camera Link frame grabber 2| A2 HHAME
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9.2  Bayer ZE H|E

-8K7C-C80F-2 7tH|2t0ff AtEE AAMO= Bayer EE{7F YA E|0f UASLICL Bayer EEHE ALESIHE 2

)
o= Al ZERI(RIM, =4, HA) o] TE 5 o MOl TE T BAIEIO] 3 JHR| AT Se 4

O = ==

I
_l

Alof
=
UASLICE FtO2tof AEE Bayer EEQ| TjE2 otz &If Z&5 LT

Upper Line (Line 2)

Lower Line (Line 1)

Figure 9-2 Bayer EE| H|Y

Bayer HIO|2 2, 3}Lt2| Trigger 0l 2 7H2| Line O] = ELICt. Trigger 7| Line
Period 2| A0 A A=SHof st1, O|f Line Rate = 2 H{Z &= 0| EL|Ct. F, 50

ps2| Line Period 2 Trigger & Y& 3tH Line Rate &= 40 kizZt & LICt.

9.2.1 RGB/BGR

VL-8K7C-C80F-2 ZtO2t= ZtOi2} LHE Ol A Bayer Interpolation 2 Z&isl0{ RGB =& BGRZ £32 &
== QUELICL O] 42, Width = 3H{Z 0Lt A7 7hse X0 Line Rate & Mono 2 E-UZ [0
HisH 13 2 SO{gLICH. OO 7t 2t 3/6 Tap 2 2T ZY AHAZ At

M=
%3_ CHEH, Mono 2 &0] H|s}
HOIH &2 382 sO{LIX|2 width= 12 SY5tH, &3 7t =

|CH Line Rate = 1/3 2
Z0{SLICt O|E =T, 3Tap & B22| X[} Line Rate = 9.80 k20|11, 6 Tap 2 19.61 kHzLIC}.

[
30_"

« RGB =3 =% AZ|¥ FHO “scfm 1S SHAM 23 “ts
RGB ] RGB |RGB |RGB | RGB | RGB RcBIrRGBIRGBIRGBIRGE
0 1 2 - 8191
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« RBG =3 =% Al2[g FHY “scfm2"E &SHM 2 s
RBGJRBGJRBGRBGRBGJRBG RBGRBG|RBG |RBG JRBG
O 1 2 8191
Configurator Parameter Command  Return Value Description
0 HXf == =ZBH0| Bayer I{EHO|2t= 2|0
gcfm 1 A} =3 =%0| RGB 2t= 2|0|
2 Hxf =3 =840l RBG 2h= 2|0
Output Format =8 =g 7z oh3at Zo| 4y
0: Bayer Iff &
scfm 0|12 | OK
1: RGB
2: RBG

Table 8-2 Output Format H&0{

AdM4ES EE HOl(viewer)HA RGB(EE BGR) ¥4|9| 2tMst Al JAS =HSIAX &
A< FtH2tet Frame Grabber ©| Tap 2 Camera Link #230f 2} ofzfet 20| d7dsfof
2=

o FIHZtE 3Tap 22 T 42 Frame Grabber = RGB, 1 Tap 22 M H

o FIHZtE 6 Tap 22 T A2 Frame Grabber = RGB, 2 Tap 22 M H

7|Et HF@ofof CHt HE7} ZRSICHHM, 10.2 Command List & HESHUAIL.
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9.3 Image Direction

Image Direction 7| 52 A8

el
o
ro
0
0x
mjo
fot
n
Ql-

=g =SM2l ol &ekof| Mt FtH2te] AZH HakS
X|’gsfiof gtL|Ct 2tel 42 &5 X7t M2l Line 1(ZtH2te OFHE&)S BN X|Lt7ta, O CHE
= L=} =

= _Tl_’
Line 2(7t0|2te| SI2&)E XIL7t= & gfLCt Biofjz 2tel Ed

= A20|= Forward ZEE AL83}{0fF & ME
258 M7 MM Line2 8 HA X[LpZt, O CHS Line 1 2 X|Lt7te 4 20= Backward ZEE
AtE3si{oF ohL|Ct,

- N e N
O — :
=25 | Object Passing Camera | OPect
= ) i
|
Object / \ i |
| =/
e i m— t _
[ o | | [ Object
£ | o £
o (s [ o |
> . > |
o Object o o e |
= = | —
(———
@ (o] Camera Link1 @

@ V=
® e
CTRL

- J \\ J

Forward Direction Backward Direction

Figure 9-3 Image Direction

st Ft02t 83 CcC3(Control Port 3) ZEZ |mage Direction & &% 4 UELICH Forward 2

MH5I2{H CC3 & Low 2, Backward 2 HH3I2{H CC3 & High 2 M etL|Ct,

Image Direction &t YHO0|= Ct31F &SL o

Configurator Parameter Command Description
0: Forward A HSFES Forward 2 A7
Image Direction sid 1: Backward 270 25FS Backward 2 A7
2:CC3 CC3 ZEZ A7 e 84y

Table 8-3 Image Direction H&0]
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9.4  Acquisition Start %! Stop HH

I

Acquisition Start @ d(‘ast)= AASIH 7t02t= 4 25Z FH|ZLICE Acquisition Start 3 &2

HASIX| ol FiHets Y 5T = QS

Acquisition Stop Y(asp)2 HASIH Fi0Ete| o 2S5 758 FTEHUCL

Acquisition Start H &2 Acquisition Stop B A7
A

WS MUSD Acquisition Start B2 M2 MsII| FIK| AL LSH 4 giaLct

Ztoizte] M2 ZICt A F Free-Run ZE0|A 2tE5}
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9.5 Trigger Mode

Jlmetel Eg|A REL E2|H
R E(0|Sl Free-Run 2E)Z FEE
REZ LU

Trigger Mode % Exposure & HZH0l=

Configurator

YO 7| ofF0 mat 3AAH EgH 7] ZEQ EB[A HSY|
Lt E2|H 57| BEE= External Sync 2 EQ} External Sync Converter

Command Description
Parameter
0: Free-Run EZ|H ZEE Free-Run 22 473
1: External Sync E2|7{ ZEE External Sync 2 2%
Trigger Mode stm
Frequency Rate & AME23I0] Q& E2|H9|
2: External Sync Converter
F71g 2%
Frequency Rate stc 0.10 ~ 100.00 e EZ|A HET HE
0: Program Exposure Time 2 AtE3%10] & AlZt 7
Exposure ses 1: Pulse Width EQ|A MZo| EA Z02 L& AZH AF
2: Edge Eg[A Mzo FI2 =5 A2t 23
e Ez|H Aol 98 LEE Camera
1: CC1
LinkCcC1 2 &3
Source sts
QY Eg|/ ABo 9y HEE HEE
2: External
ol)=& Cixl2 MH
Eg|A Mzt stdg o 2ol gy 252
0: Active Low
Aot 27
Polarity stp
Eg2|A Mz7t g2 O 22 A 252
1: Active High
AEStEE 47
_ Exposure & Program 22 MMt AL
Exp. Time Set 2.00 ~ 10,000.00
== M 23
98.19 ~ 10,000.00 @ 2 Tap
68.00 ~ 10,000.00 @ 3 Tap
Line Period sir 49.95 ~ 10,000.00 @ 4 Tap | Line Period &%
34.00 ~ 10,000.00 @ 6 Tap
24.90 ~ 10,000.00 @ 8 Tap

Table 8-4 Trigger Mode % Exposure &% HH0
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9.5.1 Free-Run
Free-Run ZEOAM = QI G4 =5 E[HIt ERSHX| RELIC FtH 2t LHEO|A Line Period 2f
Exposure Time A0 2t E2|H MSE MMSILICE Free-Run ZEUAME= 210 TS &0t M&5S

A&HA TSt Line Period &80l Wh2kAl 7HH|ELS| Line Rate 7t Cigat 20| ZF & LICH

1

Line Rate (Hz) = ————
Line Period

Cts J2o 20| W8 E2|A Mz7t stdstH 2ol o 252 AR CHL WE EB[H =Tt High
MEfY mf, M2 &S ™St Moo HXELCH O OhE, Chg D8 20| LR Eg[A A=z7t
stze M, A ZFS MMM readout B LICt Exposure Time &0 MatA LHE E2|7H AS9| High
MENE YOt |X[EX|, & E AZE ZFESLLCL =& A7 & 2 psO| A E|CH Line Period 7HX|
MY 5= USLCEH oF AZH2 Line Period 822 Qo) MotE 4 JACBE, & AIZtE =23 H
Line Period € WX =2{0F & =& JUSL|CL

: Line Period :
-} -
| ]
Internal _
Trigger » Exposure Time
?' ": Line Readout

Figure 9-4 Free-Run Mode
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9.5.2 External Sync

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

dHtd oz 9 E|A Mze 7tHEte] HEE U/EE CHXp(External)d| XAt ©7| 28 S5tAL
Camera Link #|0|=2 S3lA Frame Grabber(CC1 Port)0|A S2& = USLICH

7}tM2tE External Sync ZEO|A 28T 42, 27 E2|A MzQ| 7|7t 7tH 22| Line Rate & ChHS1t
0| AdEg ot

1
External Trigger Period

Line Rate (Hz) =

Qe EZ|A MSE AESY FtH2tE 5% W Program, Pulse Width % Edge 2| Ml 7HX| 2EE
A8l eE AZHE MOY = UFLICH ED FHHEH S8 2F E2|AH AM=22| Source 2F

Polarity £ 48 =+
218 LEE CC1 =& External Z0A MEiBFL|CE

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

e Polarity: 2
2O HYHste M 7HX| ZEO M Polarity S Active High 2 MM 3Ct1 7Y gL Ct,

9.5.2.1 External Sync Program
Exposure & Program 2 MEHSIH Q| F Ez|H AMz7t A5 [If 2t

x|
E|H MZIF M5T I ==& A|XSID Exposure Time O AN A|ZH0HE =8 FdighL|ct MYt

LE NS 2EOHE MMM HE ZHE readout B LICH.
.  External Trigger Period |
- -l
I L]

External
Trigger

Exposure Time

]
e ™ Line Readout

Figure 9-5 External Sync Program Mode
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9.5.2.2 External Sync Pulse Width

Exposure £ Pulse Width 2 MEiSIH Q|8 EZ|7 Mzt 453 O 2ol Fat 2

(e
A|I7_|-% Ql‘:l EElj—l_Q_l Al-ﬁ AlI—iJ‘I_|- |.7|- |I—| Al-olol A|7|-O§ 74I'|EI|_||:|-_ M|

o [} — L — [N eN=] —

1

[ |
MS7t High JEiY M2 =52 AT O3 ohF, ofgf Agar 20| 2

MAoA = 2rE readout 2L Ct.

+ External Trigger Period |
L ]
] L]
External
Trigger « Exposure
il— .
' s Line Readout
Figure 9-6 External Sync Pulse Width Mode
9.5.2.3 External Sync Edge
Exposure & Edge £ MEISIH Q| E2[A MzIt A5 Off 2tel o 52 A LCH F E2|A
MzBo| TH F7|(ME > 45) aQ T2 &2 TSt ME FHSYLICE 13 OF2, ok 120t

=
Z0| 27 E2[A Mzt 45 i MMl HHE ZtS readout BLICH

-1,

External
Trigger

Exposure

.'E Line Readout

Figure 9-7 External Sync Edge Mode
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9.5.3 External Sync Converter

External Sync Converter 2 E= External Sync ZEE2F QAISIX|TE Q& EB|H MBSO FI|E Ydt=
HE2 2T = JASLLCH o2 S0, 7AH 0|0 HE(Conveyor Belt)2| 2 ZH(Encoder)S AtE3}0]
ZtHEte] HEE /&Y TRt E2|A MZE 35dts 42, AZHA 3 oMY E3st= BAQ|

T AFE0f ASL L oM, =& wWeko| Y mAE HF7| fIsl E2|A M=o FI|E ZZH0F St=
4% External Sync Converter ZEO|A AtEX7} FtOjetof] YHE E2|A Mzl FI|E L1t Z0|
8% 4+ Ay

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

Frequency Rate(Trigger Converter Ratio)= 0.02 £E 100.00 7tX| 0.01 92 ¥ = USLICH
External Sync Converter 2 E0| A= Program % Edge & 7tX| ZEE ALESI0] =& A|ZH2 MO™ =+
A& LT

External Trigger
' Line Period '

External Trigger —I |—

Converted Trigger
: Line Period i

Converted Trigger
(Converter Ratio: 0.5) '

Programmed Exposure Time :Line Readout

Figure 9-8 External Sync Converter
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9.6 Camera Link Tap Mode

VL-8K7C-C80F-2 ZtH|2t= 2 Tap, 3 Tap, 4 Tap, 6 Tap == 8 Tap Camera Link Tap 2E& X|ATtL|C Tap
7§=== Camera Link Pixel Clock 2| AtO|2Y Z3&l= T’ HO|H =& LtEtLHD, 0|0 2} Line Rate 7}

SR L|CE Line OIO|EH = Of2f &1t Z0| Interleaved WAIC 2 ZHEL|CH

A|B|A]|B [ 2

[+—————= Pixel Clock Speed

2 Tap - Camera Link Base

A|l|B|J]C|]A]B]C ——

|+ Pixel Clock Speed

3 Tap - Camera Link Base/Medium

A B c D A B c D [
i Pixel Clock Speed

4 Tap - Camera Link/Medium

AlB|C|D|JE|F|A]|]B]C]|D| mmmp
i Pixel Clock Speed

6 Tap - Camera Link Medium

A|B|C|D|E|]F|]G|H]|]A]|SB [
i Pixel Clock Speed

8 Tap - Camera Link Full

Figure 9-9 Camera Link Tap Mode

Camera Link Tap Mode 23 Y 30{= Ct21t Z&L(CH

Configurator Parameter n Command Value Description
0:2Tap TapMode & 2Tap 22 M

1: 4 Tap TapMode & 4Tap 22 MY

Tap Mode scl 2: 8 Tap TapMode & 8 Tap 22 MY

4: 3 Tap TapMode € 3Tap 2= AN

5:6 Tap TapMode € 6 Tap 2= AN

Table 8-5 Camera Link Tap Mode & 0]
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9.7 Camera Link Pixel Clock

VL-8K7C-C80F-2 7t0f|2t= Camera Link Pixel Clock =& MEigt = Q! 2
&= FHH2HoM A2 AL AEEO| Frame Grabber 2 Camera Link QIE{H0|A S E8f ML= Fa
.I
oS

rr

’ls

mjo
X
OH
o
T
iml
3
X
o
)
]
Q
Q

Lol £=& ZETL T 7IHZE =& Pixel Clock £z 2 H7sHH 7| 2tof
g HOIHE T&st= £7t WelHLCh HAY AE3l= Frame Grabber Ol Al X|#St= Z|C§ Pixel Clock
£ & =olstn, 7t 2te| Pixel Clock &=+ Frame Grabber O| %[0 £E= & XWSHX| Y& o2
BESHIAR.

Camera Link Pixel Clock & FHO{= L34t Z&LICt

Configurator Parameter n Command Value Description

0:50 iz | Camera Link Pixel Clock & 50 W2 &7
1: 60 Mz Camera Link Pixel Clock 2 60 M2 &7
2: 70 Mz Camera Link Pixel Clock 2 70 W2 &7
3: 85 Mz Camera Link Pixel Clock = 85 W2 47

N/A sccs

Table 8-6 Camera Link Pixel Clock HZ0]
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9.8 Data Bit

Fti2te WREH2E 12bit T2 HIO|HE MZ|g LT} Data Bit Lt2t0[EHE AFESH0] FHH2H0 M
M&shE 0| 2| pixel format(8 bit, 10 bit ==& 12 bit)2 2T & UASLICE FHHZIA 8 bit =& 10
bit 2 EHSI=E HYSHH A= HO|EHO|A St 4 bit £ 2 bit= H{EL|CL Camera Link Tap 25 &
2Tap % 4Tap ZEO|M= 8,10, 12 bit ZF MEHS 5= UX|TH 3Tap, 6 Tap X 8 Tap ZEOA = 8 bit TF

MdeEfgr = ASLC

MSB LSB

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

et = =
et = =
g = =
g = =
g = =
L]
L]
) ==
=
=
==
==

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

et = =
et = =
et = = =
g = =
g = =
[ ===
) ==
) ==
) ==
=

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

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

Figure 9-10 Pixel Format

Configurator Parameter n Command Value Description
8 Pixel Format 2 8 bit 2 47
Data Bit sdb 10 Pixel Format 2 10 bit 2 &7
12 Pixel Format 2 12 bit 2 47

Table 8-7 Data Bit H&0{
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9.9 Gain ¥ Offset

Gain L2t0[HE S7totH 2tQl ol RE HA {2 S7te + ASHCEL 0|2 3 MMM E=H5t=
UELH =2 Grey ¢S 7IH2t0M £ &= UAFLICH

=
Offset Lf2I0|E|E Z=Z5t0] FtH2to|AM EHots HA o] 23 UTUF Offset 2 F7te = ASHCL

Gain A Offset 278 28 HHO &= Chaur Z5 UL

Configurator Parameter Command Value Description
Gain sdg 1.0x ~32.0x Digital Gain 2t &7
0~ 128 @ 8 bit
Offset sdo 0~512 @ 10 bit | Digital Offset 7} 8™
0~ 2048 @ 12 bit

Table 8-8 Gain % Offset H O
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9.10 Test Image

szt HAMO BE 022 Holsty| o) YA MMREE LLos FY ol oA LhRolA s
HAS YAS SGIEE ST + USUCH HAS Y4 BE M N7 o, %% Jtz wyos
2

HTest#1), CHZH &tsko 2 20| CHE HiK(Test#2), 2|1 CHZE &IsFOoZ 0| CHEXD

Configurator Parameter Command Value Description
0: None Test Image 7|5 SiA|

1: Test#1 | Test#1 2 A7

2:Test#2 |Test#2 2 47

3:Test#3 | Test#3 22 H7F

Table 8-9 Test Image B0

Test Image sti

Figure 9-11 Test #1
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Figure 9-12 Test #2

Figure 9-13 Test #3

Fto2tel s =0f [t =3 &= Testimage 2f 0| HEX 22 FHO0| Ch=AH E

+ g,
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9.11 Dark Signal Non-uniformity Correction

Ol2Xcoz 2AM[S| OfF2 2HF0M 2tel A7 FtEtz M-S 2 S5tH oo 2 I 42 Ao
‘O(zero)O| ALt & ZtOtOf LT SHX|BH MA Lol Zt TM2 Yo #33dt= J=7t Ot
M=ol dMZ oF2 2td0M FyS 2SSHH Fro2toM E8E = 2 I

O|2{®+ X0|E DSNU(Dark Signal Non-Uniformity)2tl &30, DSNU Correction 7| 5=
XtolE 2EE & UFHLICH VL-8K7C-C80F-2 7tM2t= DSNU 2% Z{E Flash O 22|0f
UAELICH O] B 72 =3 ChAOM M0 YD, ARSXZE HASHY| FHX| 7| 2K 22 O] ¢t
Ab&gtL Ct.

DSNU #& HEHo

rir

Ch=ot &Lt

Configurator Parameter Command Value

Description
Generate gdd - DSNU 273 HO|H MY
Mot DSNU 278 HIO|HE H|2[Ed o220
Save to Flash sdd -
MNE
H2lgd o220 HEEO A= DSNU E7F
Load from Flash Idd -

HOIEE 3EM H=Z22Z2 =2{ILICt
Table 810 DSNU &3 Hzof

9.11.1 AF2X} DSNU B ZF MM 9 M&
AFERZE AX AL 2HE0| SEA DSNU 2 Zr2 MMl MAsie{™, ot EXE EL|Ct.

%

J?.'_

ozl DSNU HIO|EHE ddotei®, 7tHzte] s A & FiHatel
ohgstEl 0|20 DSNU HO[HE HdstiAlL.

ot
4o
02al
rto
1
N

1. FHoiZtolA DSNU B 28 44T Wols HA MAE ASTILICL D2th, FY MK HH
202 AIB3IZE ROIE HHets 20| F&LIL
2. JiOE HEE WAL M=ol x2S B, Y4

| , O 2
gesee gt

=/

-

on

at

m!
rto
rad

o
—

5| olF=2 =g 2tel dd

3. 7IMEE Free-Run REZ MMSALL Q8 EZ|/ ASE HES
A EFELC.

OF
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4. Configurator 0 Al Generate HHES 22|50 DSNU E7F 742 448

DSNU E7H ztS Mdsta{™ 7tH2ts &2 1024 HO| 2ol A4S 2 SojoF Thuch.
6. Ziol A 2ASZS ARSIH, WP DSNU B g2 Z-stz|n, Ftoetel et m=2|of
FEILICE

>

S
[t

rot

DSNU 2% 22 7tH2to| Flash(H|$lL4) H=22|0| XE3t2{? Saveto Flash HES
SHL|CH 22| Ljo| 7|= Z+S To{MA ELC},

DSNU E7 #8 FAIStL, Flash H22(0f U= 7|E 42 =222 Load from Flash
EI'<'>'|-|_||:|._

=]

0x JM o0x O

o

T ooz my ox A

rim
mjo
uju

) Vieworks - VL-8KTC-C80F-2 (Ktium-CLM...  — *
File Start-Up  Tecl Acquisition About
VEW  MODE/EXP GAIN
RO Setting
Offset X: El Width - 31 82
Tap Mode Data Bit Test Image
O ZIET O None
©®3Tap @®sst (® Test#1
(O 4Tap 10 Bit O Test#2
(O &Tap 12 Bit O Test#3
O 3 Tap
[ Horizontal Flip
DSNU Correction PRNU Correction
Generate Generate
[Jmanual
Save to Flash Save to Flash LR 3000
Load from Flash Load from Flash e
oad from Flas oad from Flas (0 - Auto)
»> sti1 OK (22 mns) 401 =¢ V3.0.1.51623

Figure 9-14 DSNU Correction
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©o
A
N

Photo Response Non-uniformity Correction

O[2Ho= B2 E0AM 2t A7 FiH2t2 FsHA B2 Hds o2z 2ASsiE g 2 42
U2 Aol A grey gtO[AL} E5& ZOROF ghLICt. SHX[RF HIA L 2f HEo| 22 d& Xf0|, A= I
Yol Hat S22 QY 2t EHE = 2 HA U2 CHE 5 AFLICH o2 XHo|E

7 AFLICE VL-8K7C-C80F-2 7IHEH= PRNU 278 ¢S Flash M Z2[0f XMF3} =
=0t AN YYE0] YLD, ASAIE HESH| HIK| 7| 2H2 = O] gtE AHER LI
PRNU &3 FZ0{= Ch3at Z&LCh

Configurator Parameters Command Value Description
0 PRNU B HO|H Atz 44
Generate gpd Target Level 2 Z& X|H30f PRNU E7
100 ~ 4095

ol &y

M5t PRNU £ HIO|HE H|3|2H

ol =20 XME

Hi2lgd HZ2(0] M0 A= PRNU 27
HOIHE 2Ed HZ2 2 =SS Ct

Table 8-11 PRNU & H3Ho]

Save to Flash spd -

Load from Flash Ipd -

9.121 AF2X} PRNU B ZF MM 9 M&

AEXZE AR AFE 2Eo S PRNU 27 ¢S 445t MESt T, ot BAE WHELIC

o Hx= 3 XHZ WHSAHL FOEtel E ZE EEs LE AIS HESHE 4
PRNU EH /2 MZ 445t 0| £E&LIC
«  X|X3lEl PRNU HIO|HE M/d3st2{H, DSNU £ 22 HXY MMt CHE PRNU

S
2 s dgsiaAaR.

1. ZIHEIM PRNU EF 2t 48T Wols A AME ASLICH maty, o dMol A
ZO0|E AM83I=E ROIE 27Est= 0| EELICH
2. M Dot OidS FHHEte] 25 AlOF Lo & UL A AR 20| XA M=, =Y, =F 2E

j, &2 CIX|E &3 20| 200 - 3000(Data Bit: 12bit, Gain: 1.00)
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3. 7IMEtE Free-Run REZ HFSIALL 2F E2|A =& HAEY 5390 22l o &5S

NEEEI

4. Configurator 0| Al Target Level & x| TfL|Ct,
o TargetLevel 2 XAFS2E X|H5I2{H Manual M HXE MEH SiX|StALE, Manual ME AXHE

Meetn 08 YRBLIC

Hg
o TargetLevel 2 =822 X|H3l2™ Manual ME MXE MEST 100 — 4095 ALO|OfA| &
US YL CH

19
Ot
rir

5. Configurator Ol Al Generate HHE=2 22510 PRNU 27 7t MLt
6. PRNU B 2 Mdstad A& 1024 #Ho| 2tol J4S 2 5E|oF TLct,
7. E2iel gy =S 2 2oz, Zioetel 2 o= 2|0

=

= o
£ 2kZRGIH, MMHT PRNU 2 2}

£

HEE LU

8. ddect PRNU EF IS 7t02t| Flash(H|2/2d) 220 MESt2{™ Save to Flash HHES
SELICH M2 el 7|E e "HojaA FLuch
Mdst PRNU 2 gf2 FAISHD, Flash M 22|10 /= 7|& 442 =2{22{H Load from Flash
HES SELICL

) Vieworks - VL-8KTC-C80F-2 (Ktium-CLM...  — *
File Start-Up  Tecl Acquisition About
VEW  MODE/EXP GAIN
RO Setting
Offset X: El Width - 31 82
Tap Mode Data Bit Test Image
O ZIET O None
©®3Tap @®sst (® Test#1
Qatap o O Test#2
(O &Tap 12 Bit O Test#3
O 8 Tap
[ Horizontal Flip
DSNU Correction PRNU Correction
Generate Generate
[Jmanual
Save to Flash Save to Flash LR 3000
Load from Flash Load from Flash e
oad from Flas oad from Flas (0 - Auto)
»> sti1 OK (22 mns) 401 =¢ V3.0.1.51623

Figure 9-15 PRNU Correction
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9.13 Temperature Monitor

Jtolztols Us 228 SUEY| g MM Fo| LIFEO ojM HAIZIoE 258 Hoy 4
UABLITE FHojet L 2= B IR

Command

gct MM ERIZE 2F HA|

Table 812 L&E 2& FHO

9.14  Status LED

FtHE = Ho= ZrH2tel s HEE 22F7| flet =M LED 7t UASLICH LED o SEfet 10
it 72t JEf= CiSak 25U

Status LED Descriptions

X0l ON AEf 7t 2t7t Free-Run ZEZ %5 Y

0.5% ON, 0.5% OFF tHt= Ft02t7t Trigger 2E2 2HE S

12 ON, 1% OFF = Test Image 7t £ AUZ

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

Table 8-13 Status LED
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9.15 Horizontal Flip

Fyo| LB YL I,

o
N
or
rlo
o
a
3
Q
«Q
(0]
H
N
i
=
o
rot

FYe 7t2H T 52 VIER
S e

2 gao 2
OlM M& 7hsTLIC} Horizontal Flip 23 H&0oj&= CHEat Z& LTt

O
FtHgte] 2 Hs

Configurator Parameters Command Value Description
0 Horizontal Flip 7|5 dH{|
Horizontal Flip shf
1 ddo z*E FESUCL

Table 8-14 Horizontal Flip @&0]

Figure 9-17 Horizontal FlipE &4t
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9.16  Strobe Out

7t0|2t= Strobe Out 412 E M-S LICE Strobe Out A1 2= CFg 3t 20| =& A[ZHO] A|ZtE|H
455t *I”OI SEEH AL O dz= EejAQ EEHE AL8Y =& UL, Strobe Out
U= E BESIY =£0| AN TAE=X] &olg = ASFLC

. Exposure Time ;

Exposure

Strobe Out

Figure 9-18 Strobe Out Signal

9.17 Field Upgrade

7tH 2= ZEOo|M ZIHELE 23St R Camera Link QI E{ 5| 0] A
A O0|EStE 7|52 MSTLICH XIMEH LHE=2

£ E9| Firmware 2t FGPA 22 &
2 Appendix A & EXSHUAIL.
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9.18 User Set Control

ALEXE FHOE 23S ZHHEE R2l Flash SHO| MESHALE Al 2812 = JAsHH HT 92 F
HE XISt Load BF2 Ml HE R@LIC

User Set Control &3 F&EO0|= Ct31F ¢€&LICt

Configurator Menus Command Value Description

0: Factory Space | Factory Default Setting & 7+ 2+0{| Load

Load Setting Icf 1:User 1 Space | User 1 Setting 2 7H|2t0f Load
2: User 2 Space | User 2 Setting = ZHMHI2t0f| Load
:User 1 Space | &X 702} 72 User 1 Setting O X%

—_—

Save Setting sct ~
2:User2 Space | @ ZtOf2f 472 User 2 Setting Ol X%
0: Factory Setting | 7t0[2} reset A| Factory Default Setting & &
Start-Up SCi 1: User 1 Setting | 7t0{|2t reset Al User 1 Setting &

2: User 2 Setting | 7t0|2} reset Al User 2 Setting X-&
Table 8-15 User Set Control &3 H&of
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Factory Setting 0 AMFE 72t 23 g2 7to2te] A IFez2 2l & UK 23 U
HPgg == QUSLICH FtH2tel MRS AUCH HALE FIHEHES reset oFH FHH[EES] 2 oM d
w2 QOITLICE &Y Ao A 2F U2 resett SO ALESIEEH A7 US AMEX Y F

SHLEOI XMF3BOF ghLct.

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

lcf 1/2 User 1 Setting

sct 1/2 User 2 Setting

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

Default

Factory Default Settings

Icf 0

Figure 9-19 User Set Control
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10 Camera Configuration

Al

101 AN HH
ZtH 2t B E M™EE Cameralink 8] RS-644 A|E2|Y QIELO|AE Ed| O|R0{ZL|Ct HOES

0| 838tHLt AFEXL OZE|AHO|MOM A MOSILA & 42 24 22 SAM d™oz Moy

=
OI¢|_| |:|..

AN H

* Baud Rate: 115200 bps
e Data Bit: 8 bit
e Parity Bit: No Parity
e  Stop Bit: 1 stop bit
*  Flow Control: None
Cigol Hojy M&2 Ze=2 st= ¥ B Firmware Download 0/2/9| 2E izt M7 FH2 ASCI
T YHZ MEELL 2= FtHat 28 B2 ALEXA OfZ2|AH 0| M= R E ARSI Fih2h= FEO
Ciet SE(“OK”, “Error” = FH)ES dtatetL|ct A7) HHO| HR 7tHEls 822 s B =¥ 2=
O E LF1, 97| B ZR0= o2 3 E= YEE gratefLTh

FHOf =%

<HHO> <Io2t0jE{1> <Of2tojE2> <cr>

F3Oo Foll= o~27H2l m2to|ge7t FE L L.

SH

M7 ¥y S0 YAHoZ A=E ZL

OK <cr> <1f>

271 3E o)

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

set 100<cr>

Response : 73 65 74 20 31 30 30 OD OA 4F 4B 0D OA 3E
set 100<cr><1f> OK<cr><1lf> >
Echo result prompt
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97| ¥ +%0| YHo2 ARE HL

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

87l 338 o)

In response to a “get” command the camera will return (in hex value)

Command : 67 65 74 0D
get <cr>

Response : 67 65 74 0D OA 31 30 30 0D 0A 3E
get<cr><lf> 100<cr><1lf> >
Echo response prompt

Y +WO| AYREX 2o FP

—

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

Prompt:

SE HAIX] Fof

Ok

A BEEZE ()7 FmELT

0!

d2acel 57

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

0x80000484: =MTHX| A= FHHAAHY
A

ojo

0x80000486: AW HO| o
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10.2 Command List
Command Syntax Return Value Description
Set Image Offset sio n OK ROI A|Z X|HQ| X XH
Get Image Offset gio n n: X axis offset
Set Image Width siw n OK ROI =, n: Width 2t
Get Image Width giw n e  Setting range: 160 ~ 8192
7}M2t9| Line Period &7
Set Line Period slr f OK f: Line period (us) <Float>
Get Line Period glr f e Setting range: Refer to Line Period in
the Specification.
Ftoatel == AlZt 238
Set Exposure Time set f OK
Get Exposure Time get ; f: Exposure time (us) <Float>
e  Setting range: 2.00 ~ 10,000.00 us
Test Image A
Set Test Image sti 0O|1]2|3 OK 0: Test Image Off
Get Test Image gti 0[1]2|3 1/2: 1¥E ojEH Fd
3: 240l= E Ay
Pixel Format A7
Set Data Bit sdb 8|10|12 | OK 8: 8 bit output
Get Data Bit gdb 8|10]12 10: 10 bit output
12: 12 bit output
Camera Link Tap 25 &3
0: 2 Tap (BASE)
Set Camera-Link Mode scl  0]1|2]4]5 | OK 1: 4 Tap (MEDIUM)
Get Camera-Link Mode gcl 0]1]2|4|5 2: 8 Tap (FULL)
4: 3 Tap (BASE)
5: 6 Tap (MEDIUM)
Camera Link Pixel Clock &7
Set Camera Link Clock Speed | sccs 0]1]2|3 | OK 0:50 Mo
Get Camera Link Clock Speed | gccs 0]112|3 1:60 M
2: 70 Mz
3: 85 Mz
Table 9-1 Command List #1
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Command Syntax Return Value Description
Acquisition Start ast OK A ZE A
Acquisition Stop asp OK gMa 2E SF
. _ Horizontal Flip 7|5 &3
Set Horizontal Flip shf 0|1 OK .
. . 0: Horizontal Flip 7|5 3|
Get Horizontal Flip ghf 0]1 L
1: Horizontal Flip 7|5 &43}
o _ Digital Gain &7
Set Digital Gain sdg f OK
f: Digital gain <Float>
Get Digital Gain gdg f
e Setting range: 0.0 ~ 32.0
o Digital Offset &8
Set Digital Offset sdo n OK
n: Digital offset
Get Digital Offset gdo n
e Setting range: 0 ~ 2048 @ 12 bit
Trigger Mode &%
Set Trigger Mode stm 0]1[2 OK 0: Free-Run 2=
Get Trigger Mode gtm 0]1]2 1: External Sync 2=
2: External Sync Converter 2 &
LE xFE BE HAH
Set Exposure Source ses 0|1]2 OK 0: Program (by camera)
Get Exposure Source ges 0]1]2 1: Pulse Width (by external trigger signal)
2: Edge (by external trigger signal)
QE EZ|H A Al EZ|H AA XH
Set Trigger Source sts 1|2 OK
1: CC1 (Camera Link)
Get Trigger Source gts 112
2: External (Control I/0O Receptacle)
EgA M=o 3E XE
Set Trigger Polarity stp O1 OK
Get Tri Polarit ) o1 0: Active Low
et Trigger Polarity gtp
1: Active High
QF EZ|A Hiz HE 43
Set Trigger Converter stc f OK
f: Trigger converter ratio <Float>
Get Trigger Converter gtc f
e Setting rate: 0.10 ~ 100.00
Generate DSNU Data gdd OK DSNU 238 HO[F 44
DSNU E7E HO|HE H|Z|Hd o2l
Save DSNU Data sdd OK
N
Higlad o220 =0 A= DSNU
Load DSNU Data Idd OK N
28 HOHE 2/2d HZE 2 2827

Table 9-2 Command List #2
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Command

Syntax

Return Value

Description

PRNU 273 HO|H MY

n: Target Level

Generate PRNU Data gpd n OK
e Setting range: 0 <Auto>
100 ~ 4095 <Manual>
PRNU 27 HO|HE H|2|&d o=z
Save PRNU Data spd OK
MY
H2[2d ozZ2[0 MEPEO A= PRNU
Load PRNU Data Ipd OK N
E¥ HOHE Y HZ2z 87|
7toet 28 W S8
_ 0: Factory Q0N E2{ 27|
Load Config From lcf 0]1]2 OK
1: User 1 EY0A 22{27|
2: User2 FY0ojAM 2227
7toet 278 & M
Save Config To sct 1]2 OK 1:User 1 @90 XM
2:User2 F90| M&
7tO 2k reset Al HE8Y 47 ot XIE
Set Config Initialization sci 0|1]2 OK 0: 72t reset Al Factory 7|2 #t M&
Get Config Initialization gci o|112 1: 7IM|2} reset Al User1 MM 7t H&
2: 7tH2t reset Al User2 &7 2t &
Get MCU Version gmv String FHH 2 MCU HE EA|
Get Model Number gmn String FtH2 2 O] HA|
Get FPGA Version gfv String FIH 2} FPGA KA EA|
Get Serial Number gsn piece String FIHEE A2|Y BT EHA|
Get Current Temperature | gct String AN ERIZE 2% HA|
Reset rst - 7tHEl reset
Hxjel =3 = =0l
0: Bayer I{ &
Get Color Format Mode gcfm 0]1]2]
1: RGB
2: RBG
£9 ZUS 2% Ch3 Zo| MY
0: Bayer I{ &
Set Color Format Mode scfm 0]1/2] OK
1: RGB
2: RBG
Table 9-3 Command List #3
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11 Configurator

Configurator &= VL-8K7C-C80F-2 7IH[2tE THEESY| 2 MSkl= ME OfS2/AHO|MYLICH ALEAE
Configurator £ S8 Ea|stA| 7toi|at utawla% AstALL Ftojate mofg % QU&Lc

11.1 Camera Scan

tiete] MelS 7 AEHO|A Configuratorexe & AMalst™ ofef &1t 240 Camera Scan & 0|
BEAIELCH ojf =22 HFEHO Al2|¥ ZEQ Camera Link 7t H&5t= DLL 2 X3S0 Zioi 2t
Az o E Azlistn AHZE FHH2t7t /e 2 A BEAIZLICEH 2HO| ZtH2t7F M2

5

oB Uy
BAIEX OB Fluj2te] MM A0 HAZS AU 3 refresh BIES LFLICL 20| BAE
o

=
REYS = SESIH Configurator 7k AL, HAZAE Zro2te] oixf 27 22 EAIZUCL

Camera Scan

VIBWOrkKs

Imaging Expert

PORT CAMERA

Wtium-CL_MX4_1_Serial_0

SCAN InterfaceType :

PORT FrameGrabber v
SELECT

PORT EXIT

Figure 11-1 Camera Scan Window
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11.2 HF

Configurator 2| O Z30|AM= File, Start-Up, Tool 3 About HFE X3 LILCE.

11.2.1 File

@ Vieworks - VL-8K7C-CB0F-2 (Xtium-CL_M...  — >
File Start-Up Tool Acquisition  About
Load Setting ¥ From File
Save Sefting ? From Factory Space
Defect Pixel ¥ From Userl Space
System Upgrade ¥ From Userd Space
Exit Test Image
T (®) None
$ET L O Test #1
(CaTap () 10 Bit O) Test #2
O&Tap @®@12Bit (O Test#3
OBTap

[ ] Herizontal Flip
DSHU Correction PRNU Correction

Generate Generate

D Manual
Target : 3000
(0, 100 - 4085 )
(0 : Auto)

Save to Flash Sawve to Flash

Load from Flash Load from Flash

48.4 5 ¥3.0.1.51623

Figure 11-2 File M|+

+  Load Setting: 7toetel 4 42 =2 JUCL AM8A AFHO| oY =
MY 2 ME HY(Factory, User1, User2) S 2 E £ S

+  Save Setting: Ftoatel 4 #s MEYLUCL AM8A AFHO| oY =
MY 2 ME FY(Usert, User2)0fl M&EE £ QU&LCE,

+  Defect Pixel: VL-8K7C-C80F-2 7tH 2t M= K| JBHX| @H= 7S YL

+ System Upgrade: MCU L& FPGA 2%/ 10| =L Ct

+  Exit: Z2OHUZ FSELLCH

7t Li=2
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11.2.2 Start-Up

FtEtel R0l AZE I 238 4= =22 B9

mjo

Meiste okt

) Vieworks - VL-8K7C-C80F-2 (¥tiumn-CL M.  — ®
File Start-Up  Toel Acquisition  About
VIEW s Factory Setting
R( User 1 Setting
of User 2 Setting
Tap Mode Data Bit Test Image
©2Tﬂp @Nune
Q3Tap L () Test #1
(D 4Tap ()10 Bit ) Test#2
Os&Tap (® 12 Bit O Test #3
OETEp
|:| Horizontal Flip
DSNU Correction PRNU Correction
Generate Generate
|:|I.'Ianual
Save to Flash Sawve to Flash e 3000
Load from Flash Load from Flash et
oad from Flas oad from Flas @ : Auto)
434 o V3.0.1.51623

Figure 11-3 Start-Up 0w

Factory Setting: 7tH2tel Melo] HZE [ Factory SECZEEH d7F S =S LCH
User 1 Setting: Ztmete] Mol HE M User1 YYCZRH MY 42 2aLICt
User 2 Setting: ZtmEte] Mol HE M User2 YUCZHEH MY g2 SaLICt
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11.2.3 Tool

@ Vieworks - VL-8K7C-CRBOF-2 (Xtium-CL_M... — x
File Start-Up  Tool  Acquisition  About
WVIEW  MODEE Refresh

RLERLT Terminal

Offzet X: |: Color Calibration
Factory Setting

Tap Mod :

ap Hoce High Speed
©2Tap (@i None
Q3Tap L () Test #1
(O 4Tap (108t O Test 82
O6Tap (®) 1z Bit (O Test #3
I::) 8 Tap
|:| Horizontal Flip
DSNU Correction PRNU Correction

Generate Generate
D Manual
Save to Flash Save to Flash Target 3000
(0, 100 - 4095 )
Load from Flash Load from Flash

(0 : Auto)

4.4 5 V3.0.1.51623

Figure 11-4 Tool M+

* Refresh: Zimztel #ixf &7 42 CHAl 2101A Configurator O HEA|gFL| T

+  Terminal: Terminal &2 HA|TL|C} Terminal H0|&= AHEX}7}F Configurator | A A7g st
7150 sists H2HO{7F EAIELICE Terminal &2 =7|2{H Terminal 2 CHA|
ZEBIM XM= shH T LICH

+ Color Calibration: ~ VL-8K7C-C80F-2 7|20 M= X|@SHX| %= 7S LIt

+  Factory Setting: Lt ALEXHO| A= X[ REX] @& LT

*  High Speed: VL-8K7C-C80F-2 7IH[2t0i| M= X|JSHX| Y= 7|s RLIC
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11.2.4 Acquisition

Acquisition Start % Acquisition Stop ZZH0{E HIZ A

e = Ae HwE HISSLCL
) Vieworks - VL-8K7C-CB0F-2 (¥tium-CL M.  — X
File Start-Up Tool  Acquisition  About
VIEW | MODEEXP G£ Start
ROl Setting Stop
Offset X : 0| wyidth : 8182
Tap Mode Data Bit Test Image
©2Tap @Nune
3T & Bit
Q3Tap O () Test #1
(O 4Tap (108t O Test 82
O6Tap (®) 1z Bit (O Test #3
DETap
|:| Horizontal Flip
DSNU Correction PRMNU Correction
Generate Generate
Dh‘lﬁnual
Save to Flash Save to Flash Target: 3000
Load from Flash Load from Flash et
oad from Flas vad from Flas (0 : Auto)
=+ 484ec V3.0.1.51623

Figure 11-5 Acquisition M|+

Start: Acquisition Start F 2 (“ast”)2 AH&SI0] A 2SS A|ZEL|CH
Stop: Acquisition Stop Y H(“asp”)= HASI 4 252 TESLLCL
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11.2.5 About

) Vieworks - VL-8K7C-C80F-2 (Xtium-CL_M...  — *
File Start-Up Tool Acquisition | About
VEW  MODE/EXP GAIN Camera Info
ROI Setting
ortsetx: [ 0] wian:
Tap Mode Data Bit Test Image
®27Tap @ None
()3Tap () aBit ) Toat #1
O4Tap O 108 () Test &2 About .. X
(O6Tap ® 12 Bit O Test #3
Oetap VIEWOINrkKs
Imaging Expert
D et Camera Information
DSNU Correction PRNU Correction
Generate Generate Camera Name : VL-BKTC-CBOF-2
|:| Manual
) Serial Mumber @ MLO0SBBEV 001
Save to Flash Save to Flash Target: | 3000 FPGA Version - £ 1.2
(0, 100 - 4095 ) ersion : 4.1
Load from Flash Load from Flash (0 - Auto) MCU Version © 03.01.05
Copyright © Vieworks. 2011 All rights reserved.
Configurator Version : W3.0.1.51623
=+ 48B4« V3.0.1.51623

Camera Info:

Figure 11-6 About H|4F

FtE SEEEY, A2l gH, HTE 5)& BAIgLC
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11.3

11.3.1 VIEW EH

ZtH2te| ROI(Region of Interest), Camera Link Tap 2 E, Data Bit, H|AE 0|0O|X| 58! Correction 7|s=

HMojsts " LCt

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

¢ Test Image:

e Horizontal Flip:

o DSNU Correction:
o PRNU Correction:

@ Vieworks - VL-8K7C-CEBOF-2 (Xtium-CL_M...  —
File Start-Up Tool  Acquisition  About
WIEW  MODEEXP GAIN

ROI Setting
OffsetX: E wiotn: | 8192

Tap Mode Data Bit Test Image

O2Tap (::I None

©3Tap oz (@ Test #1

(D4 Tap 10 Bit O Test 2

D6 Tap 12 Bit O Test #3

D & Tap
[ ] Herizental Fiip
DSNU Correction PRMNU Correction

Generate Generate
D Manual
Save to Flash Sawve to Flash Lo =k 3000
(0, 100 - 4095 )
Load from Flash Load from Flash

(0 : Auto)

== stil QK (22 ms)

40.1 =c V3.0.1.51623

Figure 11-7 VIEW Tab
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11.3.2 MODE/EXP £

fjo
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o
I
152}
-
n

Trigger Mode, == A[Zk, Line Period & Image Direction 278

@ Vieworks - VL-8K7C-C20F-2 (Xtiurn-CL_M... — et
File Start-Up Tool Acquisition About
VIEWw  MODEEXP Gam

Trigger Mode
@ Free-Run D External Sync Converter

D External Sync
Freguency Rate

Exposure Source Polarity
Program o 1.00
Pulse Width CC1 Active Low ©.02-100)
Edge External Active High T
Exposure Time
Exp. Time '— 1.00 us
LinePeriod | .‘ X | 53-0'3'| us
Tus  10us 100us ims  10ms 2941 KHz
Image Mode Image Direction
Single Line B . (®) Forward
(Low SNR) vertical Binning
Dual Line H &' Binning O Backward
(High SNR) [Awerage)
& Bi il
Horizontal Binning Hqé‘. » Binning Oeces
LUm)
>> slr 68.00 OK (33 ms) 40.1=c V3.0.1.51623

Figure 11-8 MODE/EXP Tab

«  Trigger Mode: Trigger ZEE &L ZEE MERGHO| w2t 2 MEE FHO
e ot E Lo

«  Exposure: L= &3 2 E 4d8gLH L

+  Source: QE EZ[H AME Al EB[AH 225 X|FHYLICL

«  Polarity: Trigger A= 0| 4 MEAGL|CE

* Frequency Rate: Trigger Mode = External Sync Converter 2 &7d%t 42 2%

EZ|AHo| Het Hg8 A™L o
»  Exposure Time/Line Period: Exposure & Program 2 E MEHSIHL} Free-Run ZEO|AM HEL L&
AlZt 8 Line Period & dAgtL|Ct.

=
+ Image Direction: 7toetel Az geks AEeL(Ct.
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11.3.3 GAIN £

SOl Gain W Offset 272 ?I2t BYLILE 25 23 E Hi= 01R29 & 2382 =F 7tsg UL

@ Wieworks - VL-8K7C-CE0F-2 (Xtiurn-CL_M... —
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File Start-Up  Toel Acquisition  About
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Video Gain/Offset
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1.00 900 1700 2500 3200
Offset [ | [,|
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PRNU Ceefficent Flash Upload / Download

Upload to PC
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=>sdo 0 OK (28 ms)

40,1 =

V3.0.1.51623

Figure 11-9 GAIN Tab
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Appendix A Field Upgrade

A1 MCU

. . = S
1. Configurator 0| A{ File > System Upgrade -> MCU Upgrade & MEi%tL|C}.
@ Vieworks - VL-8K7C-C80F-2 (Xtium-CL_M... — X
File Start-Up Tool Acquisition About
Load Setting >
Save Setting ¥
Defect Pixel > | 8192
Systemn Upgrade > MCU Upgrade
Exit FPGA Upgrade
g Package Upgrade
©27ap ©BB“_ @) Test #1
O4aTap 10 Bit O Testi2
O6Tap 12 Bit O Test#3
O aTap
|:| Herizontal Flip
DSNU Correction PRHU Correction
Generate Generate
[ manual
Save to Flash Sawe to Flash Lot it
(0, 100 - 4085 )
Load from Flash Load from Flagh (0 Auto)
»>sdo 0 OK (28 ms) = e V3.0.1.51623

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

—

MENSE S ¥7| HES

i ==

F& LI

@ Open

Organize v Mew folder

~  Name

7 Quick access

[ Desktop

* Downloads

|if| Documents

| Pictures
Sarahk

. file_server
Test program
VC_25MX 1.1 2

VC-25MXPVE ,

™ <« ECR22-G111... » FPGA&FW v | O

|_1 VL_AW_03_01_05_REL.srec

Search FPGA&FW

== -

Date modified

File name: | VL_AW_03_01_05_REL.srec

8/9/2022 459 PM

v| *.srec, *.mcu

o @
Type

SREC Fil

Cancel
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3. Fioj2te McU @ao|c mhYol CheRETh MME D STt M Algo| mAIELICH o] ApEe &
2 "zo| A|Zto] AQE LTt ojnf YI0|=E FA8}2P Cancel HES FELICH

@.e orks - VL-8K7C-C80F-2 —
File Start-Up Tool Acquisition About
WVEW  MODEEXP GAN LUT

RO Setting
OffsetX : | 0 wigtn: | s192]
Tap Mode Data Bit Test Image
®27p (®) None
3T 8 Bit
s I~ (O Test #1
OeTap O 108t Oest #2
O6Tap @® 12 i O Test#3
()& Tap
D Herizontal Flip
DSNU Correction PRHU Correction
Generate Generate
[ manual
Save to Flash Sawe to Flash s 3000
Teailn o e oot {0,100 - 4095 }
oad from Flasl oad from Flas| 0 : Auto)
[ =" Z| Cancel |V243.0

4. CI2RE7 2A2EH MY g0 TAELCH M g0| L= S 0| SSEX| @2

FtHELE 57 = Bl2E2 TR A0S0 ZE|HX| BEE FOSUAIL.

@ Vieworks - VL-8K7C-C80F-2 (Xtium-CL_M... — X
File Start-Up  Tool Acquisition  About
VIEW  MODEEXP GAIN
ROI Setting
0ffset)(:| U|Wid'th: | S192|
Tap Mode Data Bit Test Image
OZTEP ONnne
®:3Tap ®ssi (®) Test #1
O 4Tap 10 Bit O Test 2
Q6 Tap 12 Bit O Test #3
O 8Tap
[ Horizontal Flip
DSMNU Correction PRNU Correction
Generate ‘Generate
[ manual
Save to Flash Save to Flash farget: 3000
Load from Flash Load from Flash Dz Pe=cliEd)
0ad rrom riasl oad rrom Flasd (U:ALItIJ}
Download completed = 484 V2.4.3.0
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gol t=25MH MEAZ ZCH A = Tool > Terminal

—

= =
— =
2+OISHL|Ct, EESH About > Camera Info £ MESIA| MCU BT S

MEHS

=

P20 gmv' EH™

=1 3]

—

About ..

VIEWOIKS

Imaging Expert

Camera Information

Camera Mame :
Serial Number :
FPGA Version :

MCU Version :

WL-BKTC-Ca0F-2
MLO0EBEW001
412

03.01.05

Copyright © Vieworks. 2011 All rights reserved.
Configurator Version © W3.0.1.51623
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A.2 FPGA

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

2. N3IE FPGA Y1y 0|E It (*.bin)S ME4SH C}

3. Ol=9] I¥2 MCcU ¢ 0lE g SLELIL

) Vieworks - VL-8KTC-C8O0F-2 (Xtium-CL_M..  — x
File Start-Up Tool Acquisition About
Load Setting ¥
Save Setting >
Defect Pixel > | #8192
Systermn Upgrade > MCU Upgrade
Exit FPGA Upgrade
e Package Upgrade
(@3 Tap (®) 8 Bit © Tt
OaTap 10 Bit O Test#2
OsTap 12 Bit O Test#3
OBTap

|:| Horizontal Flip
DSNU Correction

Generate Generate

Sawe to Flash Save to Flash

Load from Flash

»> sdo 0 OK (28 ms) -

PRHU Correction

Load from Flash

[ wanual
Target: | 2000
(0,100 - 4085 )
(0 : Auto)

401 V3.0.1.51623

bjo

E7| HES FEHH.

Test program

VC_25MX_11_2:
VC-25MX_P-V6

X
« ECR22-G111... » FPGA&FW v | O 0 Search FPGA&FW
Mew folder = [ @
- " Mame Date modified Type
* [ VL_AWAIBA Ver_4_1_1_220823_0827.fpga 8/23/2022 3:27 AM FPGA Fil
[ VL_AWAIBA Ver 4.1_2_221004_1148.fpga 10/4/2022 11:48 AM FPGAFil
v < >
File name: | VL_AWAIBA Ver_4_1_2_221004_1148.f ~ | *.mcu, *fpga, *.pkg, *wxf ~

Cancel
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