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Product Specifications

Features

» High Speed Camera Link Output
« 16 K ~ 2K Pixels

- C, F, M42 or M72 Mounts

* Field Update Capability
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Product Precautions

e Handle the camera with care. Do not abuse the camera. Avoid striking or shaking it. Improper handling
or storage could damage the camera.
e Do not pull or damage the camera cable.
e During camera use, do not wrap he unit in any material. This will cause the internal temperature of the
unit to increase.
e Do not expose the camera to moisture, or do not try to operate it in wet areas.
e Do not operate the camera beyond its temperature, humidity and power source ratings.
e While the camera is not being used, keep the lens or lens cap on the camera to prevent dust or
contamination from getting in the CCD or filter area and scratching or damaging this area.
e Do not keep the camera under the following conditions:
e In wet, moist, and high humidity areas
e Under hot direct sunlight
e In high temperature areas
e Near an object that releases a strong magnetic or electric field
e Areas with strong vibrations
e Use a soft cloth to clean the camera. Use pressured air spray to clean the surface of the glass. DO not
scratch the surface of the glass.
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Copyright & Disclaimer

Sensor Technologies America, Inc. (DBA Sentech America) believes the contents and specifications of its website, catalog,
documentation and ads are correct; however, Sentech America provides no representation or warranty regarding such information
or product(s) contained therein. It is requested that Sentech America be given appropriate acknowledgement in any subsequent use
of such work by a third party.

While every effort has been made to ensure that the details contained in Sentech America’s website and all documentation are
correct and up-to-date, Sentech America assumes no liability, legal or otherwise for any errors in listings, specifications, part
numbers, process, software or model applications. Sentech America reserves the right to change specifications, product
descriptions, product quality, pricing and application at any time without prior written or oral notice. Any party using such
information assumes all risk for any and all damaged caused to themselves, a third party and/or property by virtue of incorrect
information and/or failure of these products. By installing and/or using a Sentech America software development kit or other similar
product and/or information obtained from Sentech America’s website, catalog, documentation or ads, you hereby accept and
understand these stated terms and conditions.

Product Specifications 2 Ver 1.12



SENIECH

Monochrome Field Update Line Scan Camera Link Series

Contents
O CT=YT=T o | I 1=} =N o [P PPRTPPPPRNE 6
1.1 EleCtroniC SPECITICAtIONS ....vviieiiiiiie ettt e e st e e e s sbte e e s ssabbeeesssbeeeesnabeeeessnnsaeeesnnns 6
(WA O o] dTor: | Iy o T=Tol} for- ) d [ oIS PPPRRTPPPPRNE 6
1.3 Mechanical SPECITICAtIONS. ....ciiiiiiiii it e e s st e e s s bt e e e e ssbeeeeenbbeeessssaeeesnnns 7
1.4 EnvironmMental SPECI ICATIONS .....cciiiiiiiiiieiiie ettt e e e ee bbb e e e e e e e seabbbareeeeeeeeesassbsbeneseseessnnnnes 7
2. Product NUMDBEING IMEENOU......uviiiiiiiiiiiiiieieec ettt e e e s s bbb reeeeesesesbbsbaeeeeeeessennsbrseneeesenns 8
P RO Lo [Tl V[ 0 o =T PSP P RS PRURPTOPRURRPR 8
I Oe] o T=To1 do] g oT=Tol] {[or=] 4 o] s PR TP PP 9
UL FS-B2KUTCLU ettt e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e aaeaeens 9
3.2 FS-B2KU35CLU, FS-BAKU7DCLU, FS-BAKU3S5CLU....ccciiiiiiiiii e 10
3.3 FS-B8KUT7CLU, FS-BLOKUIBSCLU ... 11
3.4 Pin AsSiNMENT Of the CONNECTONS. ....uiiiiiiiiieectee e e e st e s e s e e e s ssabaeeessataeeesnnns 12
N 2 T N1 = ] 0 1= L USSRt 13
3.5, 1 FUIl CONTIGUIATION . uuttiiiiii ettt e e eeeebb e e e e e e eesbbabereeeeeeesasssbareeeeeessesanssrsaneeeeesssennsreneees 13
3.5.2 Medium CoNFIBUIAtION......ccoiiiiiiieiiee ettt e e e eer e e e e e e e eeeeaabbareeeeeeseesessbsrenseeeesssenansraneees 14
R Rl = T -l 0o Y0 = (U] - A o] o F P PP PUPRRPPRN 15
O T e o 11 oY= 1 1= o PP PUPRPPPN 16
4.1 EXPOSUIE TIM..ciiiiiiiitiittitetttttetttettatetaeeeteeet et eeeeaeeeeeteaeteeeteaeeeeeeeee et eeeeeeeeteeee et et eeete et eeeeseeeseseseeesenesesnsnnssnnnnes 16
S OUTPUL FOIMat .. 19
5.1 FS-B2KUTCLU ..ttt ettt et e e e e ettt e e e e e e e b bee e et e e e e e e s ansrebeeeeeesesannnreeaeeeeeessanansrnnenas 19
5.1.1 Video Output format Timing Chart (Base Configuration)........ccccvuveeiieeiiiiiiiiiieieee e 19
5.1.2 Video Output format Timing Chart “AOI Mode” (Base Configuration)........ccccceeeeeeiiiiciinnreeeeee e, 19
5.2 FS-BAKUSBS5CLU, FS-BAKTCLU .....cutiiiiiiiiiee ettt s ettt e e e e et ettt e e s s e s e et e e e e e s esmnnneeneeeeessssnansnnnenas 20
5.2.1 Video Output format Timing Chart (Medium Configuration).........cccceevveriiiiiiiie i 20
5.2.2 Video Output format Timing chart (Base Configuration) .......cccceevueeeiiieiiiie e 20
5.2.3 Video Output format Timing chart “AOI Mode” (Base Configuration) ........cccccceevvieeriieeiiieencieesieeeee 21
5.3 FS-B8KUSBS5CLU, FS-B8KUTCLU ...ttt e e e e e e e e 22
5.3.1 Video Output format Timing Chart (Full Configuration).........ocoeeiuveriieiiiiiiiirieeeec e 23
5.3.2 Video Output format Timing Chart (Medium Configuration)........ccccceeeieeieeiinieeeniceeecccrreeeeee e, 24
5.3.3 Video Output format Timing Chart (Base Configuration)........ccccvvuveeiieiiiiiciiiiieieeee e 24
5.3.4 Video Output format Timing Chart “AOI Mode” (Base Configuration)........ccccceeeeeeieiiciinvreeeeeeeeiiennrneeen, 24
5.3.5 Video Output format Timing Chart “AOI Mode” (Full Configuration)........cccceevueevvieiiiieeciieeceeeeeeee 25
5.4 FS-BLOKUSBSCLU ..ttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaaaaens 26

Product Specifications 3 Ver 1.12



SENIECH

Monochrome Field Update Line Scan Camera Link Series

5.4.1 Video Output format Timing Chart (Full Configuration)........ccccueeviieeiiieeiiie e 27
5.4.2 Video Output Format Timing Chart (Medium Configuration) ........cccceevueeeiiieiiiie e 28
5.4.3 Video Output Format Timing Chart (Base Configuration) ........ccceeeuveerieeiiiieciee e 28
5.4.4 Video Output Format Timing Chart “AOI Mode” (Base Configuration) ........ccccceveeeieiicinnreeeeeeeeiiesnnneenen, 28
6. Details Of CamMeEra CONTIOL.....cocuiiiieiie ettt st et s e bt e sae e e r e e smneeneessneeanees 29
6.1 Field FIat COrr@Ction (FFC)....ccouueeeiieiiiiiciieeeee e e eecetirree e e e e e eesebtbeeeeeeeeseenabbsaeeeseeeessesstsaneaeseessesassrrreneeeeenns 29
B. 1.1 SUMMAIY OF FFC ouuirieiiiiiiiiiiiiieeee ettt ettt e e e e e e st b e e e e e e e e eesabbaaaeeseeesssasstbaneaesesssesassrrraneeeeenns 29
6.1.2 TEChNICAl TEIMINOIOZY .eiiiiiiiiiiieiiiee ettt e sttt e e s s rbe e e e s s abae e e s s abbteeessasbeeeesssaeeesnnssnes 29
6.1.3 AULO FFC PrOCEAUIE ...ttt ettt ettt et e et e s ab e e s bt e s bt e e s bt e e sbeeesabeeesabeeesaneeas 30
6.1.4 MaANUAl FFC PrOCEAUIE....ccueiiiiiieiite ettt ettt et e st e s bt e s bt e e s bt e e s bt e e sabbeesabeeesaneeas 33
B.1.5 CONTITM FFC..iiieiiieiiieee ettt e st e st e e et e e s ab e e e sab e e s bt e e s bt e e sabbeesbeeesabbeesabeeesaneeas 33
B.1.6 SAVE FFC ..o e e e s ar s 33
6.1.7 FFC Corrected Value StOre IMOME .......cc..ooiiiiiiiiiiecieeeese ettt 34
7 Communication ProtoCol SPECITICAtIONS .....ccccuiririiiiei ettt et e e e e e e e bbb b eeeeeeeesseansbanees 35
7.1 CommuNICatioN MEEROM. ..ottt e st e s e e s e eane 35
7.1.1 CommUNICAtioN SETHINGS ...cci i 35
7.1.2 CommUNICAtION FOIMAt...cooiiiiiiiiiiiii e r e e s s s ane s 36
7.2 Camera Control COMMANGS . .....coiiuiii ittt e et e st e e s be e e sbb e e sbb e e sbbeesabeeesaneeenanes 38
7.2.1 Camera Control COmMMANG LiSt.......coouiiiiiiieeieere e e e 38
7.2.2 Save the Camera Setting Data iNto FLASH .........cooiiiiiieeieec ettt e e et e e e e e e s e nrbanees 44
7.2.3 Sequence Of CamEra POWEE O .......ccioiiciiirireeeeeeeeeieitieeeeeeeeseesissarereseeseesesssrasesssesssssesssssesseesssssnssssssenes 44
B TESE PAEEIMS .. a e s 45
8L FS-B2KUTCLU ...ttt ettt et sh ettt e s ht e et e e she e e ab e e sae e e ab e e she e e abeeeabeeabeeeaeeeabeeeneeeaseesaneebeenane 45
8.2 FS-BAKUTCLU / FS-BAKUSBS5CLU ....eiiiiitieieeiesiieie e site st ste st e st etesaeesteetesstesaeentesasesseensesasesseensesnsesseensesneens 46
8.3 FS-BBKUTCLU / FS-BBKUSBSCLU .....eeteriieiieniieiieieeiesitesteetesitesteetesseesteensesstesseensesasessesnsesssessesnsesssesseensesneens 47
8.4 FS-BLOKUSBSECLU ...ttt ettt ettt ettt et e she e et she e et e sa e e e b e e she e e abe e eae e et e e saeeeabeesnbeeabeesaneenneenane 47
9. FIeld UPdate FUNCEION ....uvviiii ittt e e eeeeitbe e e e e e e e s eesabbaaereeeeseesesstbareeesesssesassssraneeeeesssasnsrenenes 48
TR o o Tot= T LU TP P RPN 48
10 QUANTUM EffiCIBNCY ceiiiiiiiieittieeeee et e e ee st e e e e e s e s bbb eeeeeeeeesesastbaraeeeeeseesassrsraneseeesssnnnnes 49
0 T 4 =T 0 Yo o PP 50
120 FS-B2KUTDCLU-Ci...eneeeeeeeete ettt ettt ettt et a e et a e et e e e bt e s at e e bt e e ab e e bt e sabeebeeeabeeseesabeenbeeenbeeseenaneans 50
11.2 FS-B8KU35CLU-F, FS-B4KU7CLU-F, FS-B4KU35CLU-F, FS-B2KU7CLU-F .......coriiiiiinieeicnieeieeeie e 50
11.3 FS-B16KU35CLU-M72, FS-BBKUTCLU-MT72.....coitieitieieeiee ettt ettt ettt sttt sttt be e st e nseesaneea 51

Product Specifications 4 Ver 1.12



SEN Monochrome Field Update Line Scan Camera Link Series

Product Specifications 5 Ver 1.12



SENIECH

Monochrome Field Update Line Scan Camera Link Series

1. General Specifications

1.1 Electronic Specifications

Model FS-B16KU35CLU | FS-B8KU7CLU | FS-B8KU35CLU FS-B4KU7CLU FS-B4KU35CLU FS-B2KU7CLU
Image Sensor 16k CMOS 8k CMOS 8k CMOS 4k CMOS 4k CMOS 2k CMOS
image sensor image sensor image sensor image sensor image sensor image sensor
DR-16k-3.5 DR-8k-7 DR-8K-3.5 DR-4K-7 DR-4K-3.5 DR-2K-7
(AWAIBA) (AWAIBA) (AWAIBA) (AWAIBA) (AWAIBA) (AWAIBA)
Active Pixels 16,384 pixels 8,192 pixels 4,096 pixels 2,048 pixels
Pixel Size 3.5(H) x 3.5(V) 7(H) x 7(V) um | 3.5(H) x 3.5(V) 7(H) x 7(V) um 3.5(H) x 3.5(V) 7(H) x 7(V) um
pHm (7 um pitch) pHm (7 um pitch) pum (7 um pitch)
(3.5 um pitch) (3.5 um pitch) (3.5 um pitch)
Photo array length 57.344 mm 28.672 mm 14.336 mm
Maximum 40kHz 80kHz 80kHz 80kHz 80kHz 80kHz
Line Rate
Video output 8bit / 10bit
Power | Input +12 Vdc to +24 Vdc
voltage
Consump | 7.2W(TYP) 4.3 W(TYP) 4.3 W(TYP) 2.8W(TYP) 2.8W(TYP) 2.8W(TYP)
tion
Communication RS232 via Camera Link connector
Function High speed exposure control

External trigger control
Flat Field Correction(FFC)

FieldUpdate

1.2 Optical Specifications

Model FS-B16KU35CLU | FS-BSKU7CLU | FS-BSKU35CLU | FS-BAKU7CLU | FS-BAKU35CLU | FS-B2KU7CLU

Fill Factor 100%

Fnej'lcoggistmat:alo 9DN/nj/cm2 19DN/nj/cm2 | 9DN/nj/cm2 19DN/nj/cm2 | 9DN/nj/cm2 19DN/nj/cm2
Ot JIt, andlog | @sbit) (@8bit) (@8bit) (@8bit) (@8bit) (@8bit)

gain:off)

Fnejfggist“'::alo 38DN/nj/cm2 | 77DN/nj/cm2 | 38DN/nj/cm2 | 77DN/nj/cm2 | 38DN/nj/cm2 | 77DN/nj/cm2
oL JbIt, analog | @sbit) (@8bit) (@8bit) (@8bit) (@8bit) (@8bit)

gain:on)

?9‘3;20:;2"2; 19DN/nj/cm2 | 38DN/nj/cm2 | 19DN/nj/cm2 | 38DN/nj/cm2 | 19DN/nj/cm2 | 38DN/nj/cm2

gain:off) (@8bit) (@8bit) (@8bit) (@8bit) (@8bit) (@8bit)

Responsivity 77DN/njfem2 | 22PON/nIfem | o nijem2 | 155DN/nijem2 | 77DN/njfem2 | L>°DN/nifem

(9bit, analog (@8bit) 2 (@8bit) (@8bit) (@8bit) 2

gain:on) (@8bit) (@8bit)
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1.3 Mechanical Specifications

Model FS-B16KU35CLU | FS-B8KU7CLU FS-B8KU35CLU | FS-B4KU7CLU | FS-B4KU35CLU | FS-B2KU7CLU
Dimensions 80(W) x 100(H) x 38.1(D) mm 80(W) x 58(H) x 26.5(D) mm
(excluding the connector) (excluding the connector)
Lens mount M42 mount F, M42 mount F mount F mount F,C mount F,C mount
P=0.75mm
Weight Approx. 453g Approx. 250g
Interface connectors Camera Link connector (MDR) x1
Power connector (6pin connector)

1.4 Environmental Specifications

Model

FS-B16KU35CLU | FS-B8KU7CLU | FS-B8KU35CLU | FS-B4KU7CLU | FS-B4KU35CLU

FS-B2KU7CLU

RoHS

RoHS Compliant

Operating temperature

Oto40deg. C

Storage temperature

-30to 65 deg. C

Product Specifications

Ver 1.12
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2. Product Numbering Method

FS - B 8 U7 D cL U - M72
(1) 2 @B (@) (5 (6 (7 (8)
(1) Series
(2) BW / Color
B: Black and White
C: Color
(3) Number of pixels
16: 16K
8: 8K
4: 4K
2: 2K
(4) Pixel Size
Ul4: 14um
U35: 35um
U7: 7um
(5) Line Number
None: 1 line (single)
D: 2 lines (dual)
Q: 4 lines (Quad)
(6) Output type
CL: Camera link
GE: GigE Vision
(7) Software type
Non: ASCIl communication
U: Field Update type(Binary communication)
(8) Mount type
C: C Mount
F: F Mount
M42: M42 Mount
M72: M72 Mount

2.1 Order Number

Model Number Description

FS-B16KU35CLU-M72 B&W 16K Single line Camera Link 3.5umx3.5um M72-Mount
FS-B8KU7CLU-M72 B&W 8K Single line Camera Link Zumx7um M72-Mount
FS-B8KU35CLU-F B&W 8K Single line Camera Link 3.5umx3.5um F-Mount
FS-B4KU7CLU-F B&W 4K Single line Camera Link 7umx7um F-Mount
FS-B4KU7CLU-M42 B&W 4K Single line Camera Link Zumx7um M42-Mount
FS-B4KU35CLU-F B&W 4K Single line Camera Link 3.5umx3.5um F-Mount
FS-B4KU35CLU-C B&W 4K Single line Camera Link 3.5umx3.5um C-Mount
FS-B4KU35CLU-M42 B&W 4K Single line Camera Link 3.5umx3.5um M42-Mount
FS-B2KU7CLU-F B&W 2K Single line Camera Link 7umx7um F-Mount
FS-B2KU7CLU-C B&W 2K Single line Camera Link Zumx7um C-Mount
FS-B2KU7CLU-M42 B&W 2K Single line Camera Link Zumx7um M42-Mount

Product Specifications 8 Ver 1.12



SEN Monochrome Field Update Line Scan Camera Link Series

3. Connector Specifications
3.1 FS-B2KU7CLU

B. Power Connect
ower Connector—__| (
LED — ~—
'— — A. Camera Link (Base)
A. Camera Link connector (Base): MDR Receptacle (3M)
B. Power connector: HR10A-7R-6PB (Hirose or equivalent)

This connector is for +12 Vdc to +24Vdc power input.
When the camera is powered on, the LED will be lit Red.

Product Specifications 9
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3.2 FS-B2KU35CLU, FS-B4KU7DCLU, FS-B4KU35CLU

C. Power connector \) © o
\ -
@
LED ——»O

@ﬁ E — B. Camera Link (Full/Medium)

!|]

7a\

— A. Camera Link (Base)

al

A. Camera Link connector (Base): MDR Receptacle (3M)
B. Camera Link connector (Full/Medium): MDR Receptacle (3M)
C. Power connector: HR10A-7R-6PB (Hirose or equivalent)

This connector is for +12Vdc to +24Vdc power input.
When the camera is powered on, the LED will be lit Red.
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3.3 FS-B8KU7CLU, FS-B16KU35CLU

LED >
gl B A. Camera Link (Base)
C. Power Connector > @
B. Camera Link
A. Camera Link connector (Base): MDR Receptacle (3M)
B. Camera Link connector (Full/Medium): MDR Receptacle (3M)
C. Power connector: HR10A-7R-6PB (Hirose or equivalent)

This connector is for +12Vdc to +24Vdc power input.

When the camera is powered on, the LED will be lit Red.

Product Specifications 11
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3.4 Pin Assignment of the Connectors
A. Camera Link Connector (Base): MDR Receptacle (3M)

Pin No. Signal name Pin No. Signal name
1 GND 14 GND 13 1
2 X0- 15 X0+
3 X1- 16 X1+
4 X2- 17 X2+
5 Xclk- 18 Xclk+
6 X3 19 X3+ 26 14
7 SerTC+ 20 SerTC-
8 SerTFG- 21 SerTFG+
9 CC1- (for the external sync signal input) 22 CC1+ (for the external sync signal input)
10 CC2+ 23 CC2-
11 CC3- 24 CC3+
12 CC4+ 25 CC4-
13 GND 26 GND

B. Camera Link Connector (Medium): MDR Receptacle (3M)

Pin No. Signal nhame Pin No. Signal name 14 1
1 GND 14 GND
2 YO- 15 YO+
3 Y1- 16 Y1+
4 Y2- 17 Y2+
5 Yclk- 18 Yclk+
6 Y 3- 19 Y3+ 26 14
7 100 Ohm terminated 20 100 Ohm terminated
8 Z0- 21 Z0+
9 Z1- 22 Z1+
10 Z2- 23 72+
11 Zclk- 24 Zclk+
12 Z3- 25 73+
13 GND 26 GND
signal name | I/O explanation

CC1 | |Ext TRG. Refer to section 5.

CC2 — |Spare

CC3 — |Spare

CC4 — |Spare

SerTC | |Serial communication from the frame grabber.
SerTFG O |Serial communication to the frame grabber.

C. Power Connector: HR10A-7R-6PB (Hirose or equivalent) (Cable connector: HR10A-7P-6S or equivalent)

Pin No. | Signal name| IN/OUT Voltage
1 +12V IN +12V
2 +12V IN +12V
3 +12V IN +12V ) 5
4 GND
5 GND
6 GND
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3.5 Bit Assighment
3.5.1 Full Configuration

Base connector Full connector
Port/bit | 8-bit x 8] Port/bit | 8-bit x8 Port/bit | 8-bit x 8] Port/bit | 8-bit x8 | Port/bit | 8-bit x8
Port AO A0 Port CO Co Port DO DO Port FO FO Port HO HO
Port A1 Al Port C1 Cl Port D1 D1 Port F1 F1 Port H1 H1
Port A2 A2 Port C2 C2 Port D2 D2 Port F2 F2 Port H2 H2
Port A3 A3 Port C3 C3 Port D3 D3 Port F3 F3 Port H3 H3
Port A4 A4 Port C4 C4 Port D4 D4 Port F4 F4 Port H4 H4
Port A5 A5 Port C5 C5 Port D5 D5 Port F5 F5 Port H5 H5
Port A6 A6 Port C6 C6 Port D6 D6 Port F6 F6 Port H6 H6
Port A7 A7 Port C7 Cc7 Port D7 D7 Port F7 F7 Port H7 H7
Port BO BO Port EO EO Port GO GO
Port B1 Bl Port E1 E1l Port G1 Gl
Port B2 B2 Port E2 E2 Port G2 G2
Port B3 B3 Port E3 E3 Port G3 G3
Port B4 B4 Port E4 E4 Port G4 G4
Port B5 B5 Port E5 E5 Port G5 G5
Port B6 B6 Port E6 E6 Port G6 G6
Port B7 B7 Port E7 E7 Port G7 G7
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3.5.2 Medium Configuration

10bit Mode
Base connector Medium connector

Port/bit |10-bit x 4taps| Port/bit | 10-bit x 4taps Port/bit |10-bit x 4taps| Port/bit | 10-bit x 4taps
Port AO AO Port CO BO Port DO DO Port FO C8
Port A1 Al Port C1 Bl Port D1 D1 Port F1 C9
Port A2 A2 Port C2 B2 Port D2 D2 Port F2 nc
Port A3 A3 Port C3 B3 Port D3 D3 Port F3 nc
Port A4 A4 Port C4 B4 Port D4 D4 Port F4 D8
Port A5 A5 Port C5 B5 Port D5 D5 Port F5 D9
Port A6 A6 Port C6 B6 Port D6 D6 Port F6 nc
Port A7 A7 Port C7 B7 Port D7 D7 Port F7 nc
Port BO A8 Port EO CO

Port B1 A9 Port E1 C1l

Port B2 nc Port E2 C2

Port B3 nc Port E3 C3

Port B4 B8 Port E4 C4

Port B5 B9 Port E5 C5

Port B6 nc Port E6 C6

Port B7 nc Port E7 C7

8bit Mode
Base connector Medium connector

Port/bit | 8-bit x 4taps | Port/bit | 8-bit x 4taps Port/bit | 8-bit x 4taps | Port/bit | 8-bit x 4taps
Port AO A0 Port CO CO Port DO DO Port FO nc
Port A1 Al Port C1 Cl Port D1 D1 Port F1 nc
Port A2 A2 Port C2 C2 Port D2 D2 Port F2 nc
Port A3 A3 Port C3 C3 Port D3 D3 Port F3 nc
Port A4 A4 Port C4 C4 Port D4 D4 Port F4 nc
Port A5 A5 Port C5 C5 Port D5 D5 Port F5 nc
Port A6 A6 Port C6 C6 Port D6 D6 Port F6 nc
Port A7 A7 Port C7 C7 Port D7 D7 Port F7 nc
Port BO BO Port EO nc

Port B1 Bl Port E1 nc

Port B2 B2 Port E2 nc

Port B3 B3 Port E3 nc

Port B4 B4 Port E4 nc

Port B5 B5 Port E5 nc

Port B6 B6 Port E6 nc

Port B7 B7 Port E7 nc
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3.5.3 Base Configuration

10bit Mode
Base connector

Port/bit |10-bit x 2taps| Port/bit |10-bit x 2taps
Port AO A0 Port CO BO
Port A1 Al Port C1 B1
Port A2 A2 Port C2 B2
Port A3 A3 Port C3 B3
Port A4 A4 Port C4 B4
Port A5 A5 Port C5 B5
Port A6 A6 Port C6 B6
Port A7 A7 Port C7 B7
Port BO A8

Port B1 A9

Port B2 nc

Port B3 nc

Port B4 B8

Port B5 B9

Port B6 nc

Port B7 nc

8bit Mode
Base connector

Port/bit | 8-bit x 2taps | Port/bit | 8-bit x 2taps
Port AO A0 Port CO nc
Port A1 Al Port C1 nc
Port A2 A2 Port C2 nc
Port A3 A3 Port C3 nc
Port A4 A4 Port C4 nc
Port A5 A5 Port C5 nc
Port A6 A6 Port C6 nc
Port A7 A7 Port C7 nc
Port BO BO

Port B1 B1

Port B2 B2

Port B3 B3

Port B4 B4

Port B5 B5

Port B6 B6

Port B7 B7
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4 Timing Chart
4.1 Exposure Time

EXT_LINE

External sync(CC1)

1 2] 3]
J
T1 || 12
— |e—
Exposure time  __,] Ii//’f - _— |  __—3 |
TS5 "

VIDEO —] | o | f |
EXT_FIX MODE

cc1 1] 2] B]

Exposure time > 7] 3]

VIDEO 1 b | I | D
PULSE MODE

CC1 1 2 3

T9
T10

Exposure time /l/ ﬂ/l %/I

VIDEO T2 o | h | 2
INTERNAL MODE

T13 "
Exposure time 1 2 | —3 |
T14 "
VIDEO o | i |
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Label Description Value [us]
T1 Line interval External sync : CC1 line period
T2 Sync rise to exposure end (6xB)+1
T3 Sync rise to exposure start B16K:(18xB)+4
Except B16K: (18xB)+1
T5 Exposure time(EXT_LINE) B16K:T1-(12xB)-3
Except B16K:T1—(12xB)-2
T6 CC1 rise to exposure start (6xB)+2
(EXT_FIX)
T7 Exposure time (EXT_FIX) External Sync Fix Exposure :
Exposure Time [us]:Exposure time setting value*C+2
T9 CC1 rise to exposure start (5xB)+2
PULSE)
T10 CC1 fall to exposure end PULSE) | (5xB)+1
T12 Exposure time (PULSE) External Sync Pulse Exposure :
Exposure Time [us]:Pulse Width of CC1-1
T13 Line interval (|NTERNAL) Line Cycle [us]: (Exposure time setting value *C)+A
A : Minimum line period
T14 Exposure time (INTERNAL) Exposure Time [us]: (Exposure time setting value *C)+A-(2+12*B)

Note: For further information on parameters A, B, & C please refer to the corresponding sections below.

Minimum and Maximum Pulse Width on T12 are shown below.
Minimum Pulse Width = 3us, Maximum Pulse Width = Line Interval — 2us

A. Minimum Line Period [us]

Output FS-B16KU35CLU FS-B8KU35CLU, FS-B4KU7CLU, FS-B2KU7CLU
mode(EEh) FS-B8KU7CLU FS-B4KU35CLU
0 25.4 us 13.2 us 13.2 us 13.2 us
1 41.6 us 21.1us 21.1us 21.1us
2 48.6 us 24.5 us 24.5 us -
3 82.6 us 41.6 us 41.6 us -
4 96.8 us 48.6 us - -
5 164.5 us 82.6 us - -
8 26 us 13.2 us 13.2 us 13.2 us
9 51.6 us 25 us 25 us -
10 102.8 us 51.6 us - -
11 25 us 12.5us 12.5us 12.5us
23 - 13.2 us 13.2 us -
24 - 13.2 us 13.2 us -
25 - 21.1us 21.1 us -
26 25.4 us 13.2 us 13.2 us 13.2 us
27 26 us 13.2 us 13.2 us 13.2 us
28 41.6 us 21.1us 21.1us 21.1us
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B. CLUK Period

Model Value [us]
FS-B16KU35CLU 0.0235
Except for FS-B16KU35CLU | 0.0117

C. Amount of Change Time per Step

Model Value [us]
FS-B16KU35CLU 0.4
Except for FS-B16KU35CLU | 0.2

Product Specifications
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5 Output Format
5.1 FS-B2KU7CLU
Selectable output modes are listed in the table below.
The video output can be selected through the register access (EEh).

Output mode(EEh) Mode Data rate Configuration Maximum line rate Sensor mode
0 2tap 85MHz x 2tap Base 75kHz
1 2tap 50MHz x 2tap Base 47kHz
8 2tap 80MHz x 2tap Base 75kHz
11 2tap / 9bit | 85MHz x 2tap Base 80kHz 9bit
26 AOI 2tap 85MHz x 2tap Base 75kHz
27 AOI 2tap 80MHz x 2tap Base 75kHz
28 AOI 2tap 50MHz x 2tap Base 47kHz

5.1.1 Video Output format Timing Chart (Base Configuration)

Image output
CH1(portA)

Image output
CH2(portB)

1

3

5

7
2041
2043
2045
2047

2
4
3
3

2042

2044

2046

2048

v

1,024 pixels

LVAL

5.1.2 Video Output format Timing Chart “AOl Mode” (Base Configuration)

Image output
CH1(portA)

Image output
CH2(portB)

N+1
N+3
N+5

\ 4

"AOI width of LVAL" pixels

LVAL

N = [AOI Width] * 2 + 1
[AOI Width}: User Selected
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5.2 FS-B4KU35CLU, FS-B4K7CLU
Selectable output modes are listed in the table below.

Video Output format can be selected through the register access (EEh).

Output mode(EEh) Mode Data rate Configuration Maximum line rate Sensor mode
0 4tap 85MHz x 4tap Medium 75kHz
1 4tap 50MHz x 4tap Medium 47kHz
2 2tap 85MHz x 2tap Base 40kHz
3 2tap 50MHz x 2tap Base 24kHz
8 4tap 80MHz x 4tap Medium 75kHz
9 2tap 80MHz x 2tap Base 38kHz
11 4tap / 9bit 85MHz x 4tap Medium 80kHz 9bit
26 AOI 2tap 85MHz x 2tap Base 75kHz
27 AOI 2tap 80MHz x 2tap Base 75kHz
28 AOI 2tap 50MHz x 2tap Base 47kHz

5.2.1 Video Output format Timing Chart (Medium Configuration)

Image output
CH1(portA)

Image output
CH2(portB)

Image output
CH3(portC)

Image output
CH4(portD)

LVAL

2041

2043
2045
2047

2042

2044
2046
2048

2049
2051
2053

2055

4089

4091
4093
4095

2050
2052
2054

2056

4090

4092
4094
4096

1,024 pixels

v

5.2.2 Video Output format Timing chart (Base Configuration)

Image output
CH1(portA)

Image output
CH2(portB)

LVAL

Product Specifications

2045

2046
2047
2048

2049
2050
2051

2052

4093

2004
4095
4096

2,048 pixels

v
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5.2.3 Video Output format Timing chart “AOlI Mode” (Base Configuration)

Image output
CH1(portA)

Image output
CH2(portB)

o
zZ|z

N+1
N+3
N+5

A4

"AOI width of LVAL" pixels

LVAL

N = [AOI Width] *2 + 1
[AOI Width}: User Selected
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5.3 FS-B8KU35CLU, FS-B8KU7CLU
Selectable output modes are listed in the table below.
Video Output format can be selected through the register access (EEh).

Output mode(EEh) Mode Data rate Configuration Maximum line rate Sensor mode
0 8tap 85MHz x 8tap Full 75kHz
1 8tap 50MHz x 8tap Full 47kHz
2 4tap 85MHz x 4tap Medium 40kHz
3 4tap 50MHz x 4tap Medium 24kHz
4 2tap 85MHz x 2tap Base 20kHz
5 2tap 50MHz x 2tap Base 12kHz
8 8tap 80MHz x 8tap Full 75kHz
9 4tap 80MHz x 4tap Medium 38kHz
10 2tap 80MHz x 2tap Base 19kHz
11 8tap / 9bit 85MHz x 8tap Full 80kHz 9bit
23 AOI Parallel 8tap 85MHz x 8tap Full 75kHz
24 AOI Parallel 8tap 80MHz x 8tap Full 75kHz
25 AOI Parallel 8tap 50MHz x 8tap Full 47kHz
26 AOI 2tap 85MHz x 2tap Base 75kHz
27 AOI 2tap 80MHz x 2tap Base 75kHz
28 AOI 2tap 50MHz x 2tap Base 47kHz
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5.3.1 Video Output format Timing Chart (Full Configuration)

Image output
CH1(portA)

Image output
CH2(portB)

Image output
CH3(portC)

Image output
CH4(portD)

Image output
CH5(portE)

1
3
5
7
2041
2043
2045
2047

2
4
6
8
2042
2044
2046
2048

2049
2051
2053
2055
4089
4091
4093
4095

2050
2052
2054
2056
4000
2002
4004
4096

4097
4099
4101
4103
6137
6139
6141
6143

Image output
CH6(portF)

Image output
CH7(portG)

Image output
CHB8(portH)

4098
4100
4102
4104
6138
6140
6142
6144

6145
6147
6149
6151
8185
8187
8189
8191

6146
6148
6150
6152
8186
8188
8190
8192

\ 4

1,024 pixels

LVAL
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5.3.2 Video Output format Timing Chart (Medium Configuration)

Image output
CH1(portA)

Image output
CH2(portB)

Image output
CH3(portC)

Image output
CHA4(portD)

1
3
5
7
4089
4091
4093
4095

2
4
6
8
4090
4092
4094
4096

4097
4099
4101
4103
8185
8187
8189
8191

4098
4100
4102
4104
8186
8188
8190
8192

v

2,048 pixels

LVAL

5.3.3 Video Output format Timing Chart (Base Configuration)

Image output
CH1(portA)

Image output
CH2(portB)

1
3
5
7
8185
8187
8189
8191

2
4
6
8
8186
8188
8190
8192

v

4,096 pixels

LVAL

5.3.4 Video Output format Timing Chart “AOl Mode” (Base Configuration)

Image output
CH1(portA)

Image output
CH2(portB)

N+1
N+3
N+5

v

"AOI width of LVAL" pixels

LVAL

N = [AOI Width] * 2 + 1
[AOI Width}: User Selected
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5.3.5 Video Output format Timing Chart “AOI Mode” (Full Configuration)

Image output Tl
CH1(portA) 15
Image output Tl
CH2(portB) =
Image output NEE
CH3(portC) “1H=
Image output nEE
CH4(portD) =
Image output EE
CH5(portE) 184
Image output NEE
CH6(portF) =
Image output NEE
CH7(portG) 154
Image output NEE
CH8(portH) =
LVAL "AOIl width of LVAL" pixels g

N = [AOI Width] * 2 + 1
[AOI Width}: User Selected
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5.4 FS-B16KU35CLU

Selectable Output Modes are listed in the table below.
Video output format can be selected through the register access (EEh).

Output mode(EEh) Mode Data rate Configuration Maximum line rate Sensor mode
0 8tap 85MHz x 8tap Full 39kHz
1 8tap 50MHz x 8tap Full 24kHz
2 4tap 85MHz x 4tap Medium 20kHz
3 4tap 50MHz x 4tap Medium 12kHz
4 2tap 85MHz x 2tap Base 10kHz
5 2tap 50MHz x 2tap Base 6kHz
8 8tap 80MHz x 8tap Full 38kHz
9 4tap 80MHz x 4tap Medium 19kHz
10 2tap 80MHz x 2tap Base 9kHz
11 8tap / 9bit 85MHz x 8tap Full 40kHz 9bit
26 AOI 2tap 85MHz x 2tap Base 39kHz
27 AOI 2tap 80MHz x 2tap Base 38kHz
28 AOI 2tap 50MHz x 2tap Base 24kHz
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5.4.1 Video Output format Timing Chart (Full Configuration)

Image output
CH1(portA)

Image output
CH2(portB)

Image output
CH3(portC)

Image output
CH4(portD)

Image output
CHS5(portE)

Image output
CH6(portF)

Image output
CH7(portG)

Image output
CHB8(portH)

1
3
5
7
4089
4091
4093
4045

2
4
6
8
4090
4092
4094
4096

4097
4099
4101
4103
8185
8187
8189
8191

4098
4100
4012
4104
8186
8188
8190
8192

8193
8195
8197
8199
12281
12283
12285
12287

8194
8196
8198
8200
12282
12284
12286
12288

12289
12291
12293
12295
16379
16381
16383

12290
12292
12294
12296
16378
16380
16382
16384

v

2,048 pixels

LVAL
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5.4.2 Video Output Format Timing Chart (Medium Configuration)

Image output
CH1(portA)

Image output
CH2(portB)

Image output
CH3(portC)

Image output
CH4(portD)

1
3
5
7
8185
8187
8189
8191

2

4

6

8
8186
8188
8190
8192

8193
8195
8197
8199
16377
16379
16381
16383

8194
8196
8198
8200

16378
16380
16382
16384

4,096 pixels

LVAL

5.4.3 Video Output Format Timing Chart (Base Configuration)

Image output
CH1(portA)

Image output
CH2(portB)

1
3
5
7
16377
16379
16381
16383

2
4
6
8
16378
16380
16382
16384

v

8,192 pixels

LVAL

5.4.4 Video Output Format Timing Chart “AOI Mode” (Base Configuration)

Image output
CH1(portA)

Image output
CH2(portB)

N+1
N+3
N+5

v

"AOI width of LVAL" pixels

LVAL

N = [AOI Width] *2 + 1
[AOI Width}: User Selected
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6. Details of Camera Control
6.1 Field Flat Correction (FFC)

Monochrome Field Update Line Scan Camera Link Series

Field Flat Correction (FFC) is used for correcting non-uniformity image brightness caused by the lens of the
imager. When using this camera, FFC should be used to help correct fixed pattern noise on the imager.

6.1.1 Summary of FFC

When using FFC, the gain and offset are added to each pixel. Adding the gain helps to flatten the gray

video level and adding the offset helps to flatten the Shield Light Level. The concept FFC is shown on the
chart below.

Video Output Image 555

Target Gain Level

Light receiving level

before FFC

m\; Shield Light Level before FFC

Target Offset Level
0

Gain and offset value for each pixel can set through the Auto Mode and Manual mode.

6.1.2 Technical Terminology
[AAh: B]
Please set the value on the address as below through the communication protocol.
AA: Register address (Hex)
B: Value (Dec)
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6.1.3 Auto FFC Procedure

After the target gain and offset levels have been set, the camera will correct the gain and offset value
automatically under the calibration setting.

The user has to set the FFC under their personal conditions. If the wrong procedure is executed, the
correction can be recovered from the beginning.

[Procedure]
1) Set the OFF on [FFC Mode] [81h: 0]
(This register is the trigger at 4)
2) Set the value on [Target FFC Offset] [8Ah: 5]
(Set the offset value (range: 0 to 255, recommended: 5)
3) Shield the light.
4) Set the Auto(offset) on [FFC Mode] [81h: 6]

Video Output Image 255
P Shield Light Level before FFC
\I/\L \I/\l/ Target Offset Level
0

5) Set the ON (only Offset) on [FFC Mode] [81h: 7]

(This setting is necessary to determine the target level for checking the actual video image at the
next step.)

6) Un-Cover the sensor
Please do not saturate the image.

Focus the camera on a smooth white clean object for calibration and set the parameters to the
actual condition.

Note:
If the case is “Auto Target” = jump to step 11
Auto Target is the function that sets the target gain level automatically.

The formula Target gain level = Maximum light receiving level + a is used to determine the target
gain level.

If the case is “Fixed Target Level” = continue to step 7
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7) Set [Target FFC Gain] level [88h: 200]
Configurable range is 0 to 255.

Monochrome Field Update Line Scan Camera Link Series

The value should be ten steps larger than the brightest level on the video image.

A brighter video value than the target gain level outputs the data without correction.

Initial [Target FFC Gain] level is 200. User can adjust this level with actual video image.
8) Set the Auto (Gain) on [FFC Mode] [81h: 5]

Video Output Image 255

Target Gain Level

TR

2 ‘K

Light receiving level
before FFC

9) Confirm the FFC Function

Set the ON (Gain + Offset) on [FFC Mode] [81h: 1]
10) Check the Saturation Level

The Saturation Level should be set to 255.

Please extend the exposure time, increase the light, or open the IRIS.
If un-saturated (less than 255) exist, please set the [Target FFC Gain]
[88h:] again. This value should be larger than the previous value.

Video Output Image -

vV vV
\ Target Gain Level
\ Light receiving level

before FFC

0
If the user is utilizing FFC Setting (Auto) this is the end of the process.
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If the user is using “Auto Target”, please continue in the following steps.
11) Set the Target Offset level for gain [88h: recommendation 20]

Set the value from the range 0 to 255 (8bit)

To determine the target level automatically, offset level has to be set.

(Target level should be the same value of this Target offset level plus highest point of light receiving
level)

12) Set the Auto of FFC Mode (Gain) (Auto Offset) [81h: 8]
Gain correction works automatically.

Video Output Image 255

Target Gain Level

W
| § Target Offset Level

Light receiving level
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6.1.4 Manual FFC Procedure
The Manual [FFC Mode] can correct specific pixel addresses and correct all pixels of the same value.

When dust creates a gap in the calibration object after Auto on [FFC Mode], the user can revise the value
of the specific pixel address.

[Procedure (by Pixel)]

1) Set the Manual (all pixels) on [FFC Mode] [81h: 3]

2) Set the Select FFC (Gain, Offset) to determine the output gain or offset [82h: 1 or 2]
3) Set the pixel address on [FFC Address] [86-87h: ]

4) Set the FFC Value on [FFC Data] [84-85h: ]

5) Set the “1” on [Set FFC] to reflect the setting on the camera [E1lh: 4: 1]

[Procedure (all Pixels)]

1) Set the Manual (all pixels) on [FFC Mode [81h: 4]

2) Set the Select FFC (Gain, Offset) to determine the output gain or offset [82h: 1 or 2]
3) Set the FFC value on [FFC Data] [84-85h]

4) Set the “1” on [Set FFC] to reflect the setting on the camera [E1h.4: 1]

6.1.5 Confirm FFC
FFC value (Gain / Offset) can be confirmed for each pixel as the video output data.

[Procedure]

1) Set the FFC value on [FFC Mode] [81h: 2]

2) Set the Select FFC (Gain, Offset) to determine the output gain or offset [82h: 1 or 2]

3) Set the [FFC Corrected Value Output] to determine the outputs lower or upper byte [83h: ]

6.1.6 Save FFC

[FFC Data] can be saved on the EEPROM / FLASH memory. Once the data has been saved to the EEPROM /
FLASH memory, FFC values will remain after turning off the camera.

Save FFC [E1h.6: 1]
Load FFC [E1h.7: 1]
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6.1.7 FFC Corrected Value Store Mode

FFCis required to erase the fixed pattern noise from the image sensor. Twelve FFC corrected value can be
stored.

8Ch EEh 8Dh |Load Camera Setting|Save Camera Setting |Camera turn on
Areal Factory Setting Area - 1 —E2h3 Disable Data may not be loaded
Areal - |excpetll] -
Area2 0 11 -
Area3 User Default Access Area 0 |excpetll] - Saved data on the
Aread UserBANK Area(bank0) 1 - 0 |E2h1 E2h.0 EEPROM will be loaded
. automatically.
Areall |UserBANK Area(bank7) 1 - 7

Factory Setting Area:

FFC corrected values on the factory setting are stored in this area. (Factory Setting: No lens, with Lens
Mount, Flat Light source)

The user cannot save data into this area.

Use Default Access Area:
The user can use this area to save and load the FFC corrected values on 8CH=0.

UserBANK Area:

The user can store corrected FFC data in this area. This area can be used to store settings under several
different environments (e.g. different shutter, lighting, etc.)

When this area is used, please set the 8Ch=1 and select the UserBANK Area on 8Dh=0-7(Eight banks

exist)
EEPROM RAM
Load

Area O >

Area 1
o o e Save

Area 11 <

[Note]

*Only one RAM exists.
* When in use, the camera refers to the FFC corrected value on the RAM, EEPROM is used for storage.
*The reason Factory Setting Area and User Default Access Area have two areas:

The sensors characteristics are different on EEh=11 and another. FFC corrected values exist for each
mode. FFC corrected values may be automatically loaded EEh is changed from EEh=11 to another or
another to EEh=11 under 8Ch=0. If 8Ch=1 is used, the FFC corrected data will not be loaded automatically.
The user has to control which setting (on EEh) should be stored on each bank.
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7 Communication Protocol Specifications

The camera functions can be controlled via external devices such as PC. Please use the “CLCtrl”
communication software or the following communication protocol to communicate to the camera.

7.1 Communication Method
UART (RS232C), Binary Communication

7.1.1 Communication Settings

Settings
Baud rate 115,200bps
Data bit 8bit
Parity None
Stop bit 1bit
Flow control None
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7.1.2 Communication Format

A. The format for sending data from the PC to the camera is as follows:
a. Send the Read command

SOF | Device code | Read | Page selection | Command code | Data length Data EOF
(8bit) (6bit) (1bit) (1bit) (8bit) (8bit) (1byte) (8bit)

b. Send the Write Command

SOF | Device code | Write | Page selection | Command code | Data length Data EOF
(8bit) (6bit) (1bit) (1bit) (8bit) (8bit) (Data length byte) | (8bit)

B. The format for receiving data from the camera is as follows:
a. After the Read command has been sent

SOF | Data length Data EOF
(8bit) (8bit) (Data length byte) | (8bit)

b. After the Write command has been sent

SOF | Datalength | Receiving code EOF
(8bit) | (8bit) "00" (8bit) (8bit)

C. Descriptions of the Format

Name Descriptions
SOF Start of the frame
Sets (or gets) the value is “02H" always.
Device code Sets the device code of the camera is “000000".
Read / Write Sets (or gets) “0” when the read command is sent.

Sets (or gets) “1” when the write command is sent.

Page selection [Sets “0” when accessing the command register of the camera

Gets current data from the command register when sent read command.

The data of the command register is replaced by the sent data when sent write command.
The data of the EEPROM is not replaced.

Sets “1” when accessing the EEPROM of the camera
The camera works with the data of the EEPROM when the camera is powered on.
Gets the data from the EEPROM when sent read.
The data of the EEPROM is replaced by sent data when sent write command.
The camera sends the receiving code as "01H" to the PC after the data of the EEPROM is replaced.
The camera rejects other commands while the data of the EEPROM is being replaced
(approximately 5 msec. / byte).

Command Please refer from the following page.
code
Data length Data length (Unit: byte)

Receiving data
The data length is dependent on the command after the read command is sent.
The data length is “O0OH” after the write command is sent.
Sending data
The data length is 1 byte when the read command is sent.
The data length is dependent on the command when the write command is sent.
Data The value of the data is dependent on the command
EOF End of the frame
Sets (or gets) the value is “03H" always
Receiving code [Result of the sent command.
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D. Example Commands
Send the Read command to Read the O0OH address data of the register
02, 00, 00, 01, 00, 03
SOF, (Device code / Read / Register), Command Code, Data Length, Data, EOF

The Return Command:
02, 01, 00, 03
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7.2 Camera Control Commands

7.2.1 Camera Control Command List

The underlined settings are factory default settings.

Command No.
Bit No.

Command Description

00h

[Camera Type] Initial Data: Read Only
To output the camera model.

CBh:FS-B16KU35CLU
C8h:FS-B8KU7CLU
C7h:FS-B8KU35CLU
C4h:FS-B4KU7CLU
C3h:FS-B4KU35CLU
COh:FS-B2KU7CLU
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Command No. Command Description

Bit No.

10h.0-1 [Exposure Mode] Initial Data:0 There are 4 patterns through the combination of Exposure Mode and Sync
To set the exposure mode. Mode.

O:Line Exposure
1:Fix Exposure

2:Pulse Exposure Sync Mode
3:No function 1:External Sync 2:Internal Sync
° 0:_Line External Sync Line Exposure Internal Sync
©
o
i . s
11h.0-1 [Sync Mode] Initial Data:2 o 1: Fix External Sync Fix Exposure
To set the camera sync. 2
o
0:No function 5 2: Pulse External Sync Pulse Exposure
1:External Sync

2:Internal S nec External Sync Line Exposure :
3:No function Exposure Time[us]:Line Cycle-(2+(12*B))

After this parameter has been set, the FFC
should be reset due to the CMOS output
character being changed.

External Sync Fix Exposure :
Exposure Time [us]:Exposure time setting value*C+2

External Sync Pulse Exposure :
Exposure Time [us]:Pulse Width of CC1-1

Internal Sync :
Exposure Time [us]: (Exposure time setting value *C)+A-(2+12*B)
Line Cycle [us]: (Exposure time setting value *C)+A

[Parameter]
A:lt depends on output mode

B:CLK Cycle
[us]
FS-B8KU7DCLU 0.0235
FS-B4KU7DCLU,FS-B2KU7DCLU | 0.0117
C: Step Time
[us]
FS-B8KU7DCLU 0.4
FS-B4KU7DCLU,FS-B2KU7DCLU | 0.2
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Command No.

Bit No.

Command Description

12h.0

[Video Out] Initial Data:0
To set the camera output bit.
0:8bit
1:10bit
*Configurable output bit are depends on output mode. Some modes are 8bit only.

20-21h

[Exposure Time] Initial Data:0
To set the camera exposure time.
0~65535
*When sync control is Internal, Exposure Time becomes a Line period, so you can change the Line period of camera by the
setting value of this parameter.

31h

[ Digital Gain] Initial Data:0
To set the Digital Gain.(This process works after received the data from sensor).
0~255
Digital gain formula is the following.
Gained Value =(1 + Digital Gain /64)*( Brightness Level - FFC Offset Target) + FFC Offset Target

*This formula is based on FFC. This value is clamped by FFC Offset Target.

34h.0

[Analog Gain] Initial Data:0
To set the Analog Gain.( This process works on the CMOS’s sensor registry).
0:0FF
1:0N (x4)

After this parameter has been set, the FFC should be reset for CMOS output due to the character being changed.

78h

[Test Pattern] Initial Data:0
To set the Test pattern output.
0:0OFF
1:Sawtooth wave
2:Triangle wave
3:Gray Scale 128 Steps
4:Moving Sawtooth wave
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Command No.
Bit No.

Command Description

81h [FFC Mode] Initial Data:1
To set the FFC mode.
0:0FF => Non-correction video output
1:ON (Gain + Offset) => Corrected video output (Gain + Offset)
2:FFC value => FFC value output on the video signal
3:Manual (by pixel) => Set the correction value into each pixel
4:Manual (all pixels) => Set the correction value into the all pixels
5:Auto (Gain) => (alculate the correct Gain value automatically
6:Auto (Offset) => Calculate the correct Offset value
automatically.
7:ON (only Offset) => Corrected video output (only Offset)
*The camera will start the operation when changing the mode under Auto setting.
82h [Select FFC (Gain,Offset)] Initial Data:1
To select Gain or Offset correction value on the Manual Mode of FFC Mode(81h).
0:Non
1:Gain
2:0ffset
83h [FFC Corrected Value Output] Initial Data:0
To select FFC corrected value on the FFC value of FFC Mode(81h).
0:Upper bit
1:Lower bit
84-85h [FFC Data] Initial Data:0
To set the corrected vale on the Manual Mode of FFC Mode(81h).
0~65535
86-87h [FFC Address] Initial Data:0
To set the pixel address data on the Manual Mode of FFC Mode(81h).
0~Maximum value (It depends on camera model)
*Left side of image is as “0”
88h [Target FFC Gain] Initial Data:200
To set the target level(8bit) on Auto (Gain) mode of FFC Mode(81h).
0~255
8Ah [Target FFC Offset] Initial Data:3
To set the target level(8bit) on Auto (Offset) mode of FFC Mode(81h).
0~255
8Ch [FFC Corrected Value Store Mode] Initial Data:0

To set the saving mode of FCC corrected value.

0: User Default Access Area => Use the one corrected FFC value (Automatically changed for output mode)

1: User BANK Area => Select the several corrected FFC value

*Under the Standard setting, corrected FFC value will be loaded automatically, if signal wave is changed for each output mode.

As for the detail, please refer to the FFC Corrected Value Store Mode.
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Command No.
Bit No.

Command Description

8Dh [FFC Corrected Value Store Mode(Bank)] Initial Data:0
To set the Bank number on Bank Mode of FFC Corrected Value Store Mode(8Ch).
0~7
*FFC value would not be loaded automatically even when changing this setting.
96h [Un-detect Chattering Period] Initial Data:0
To set the time period of un-detect chattering.
This function can be used the input trigger signal from CC1.
The trigger is recognized through consecutive this number of high signal by CLK.
0~255
A7h [user ID] Initial Data:0
To set the User ID.
When several cameras are in use, each camera can be assigned a specific name.
0~255
ACh [BUSY] Initial Data: Read Only
To understand the communication status.
0: Enable the communication
1~255: Disable the communication
BO-B1h [AOI Start Pixel] Initial Data:0
To set the start Pixel position. Maximum value depends on sensor size.
B7h [STATUS] Initial Data : Read Only
To read the FFC status.
DI7:01 bz _[pbe [ps Jpoa [p3 [p2 [p1
D7-5:No-function 0: Fix
D4:Status of Shield light level 0: Normal 1: Shield light level is always 0
D3:FFC Gain over 0: Normal 1: Light receiving level is higher than Target level(Gain)
D2:FFC Gain short 0: Normal 1: Light receiving level is lower than Target level(Gain)
D1:FFC Offset over 0: Normal 1: Shield light level is bigger than maximum offset
DO:FFC Offset short 0: Normal 1: Shield light level is lower than Black level
CO-C1h [AO! width of LVAL] Initial Data: Maximum of pixel number for each model

To set the valuable length on AOI image. Maximum value depends on sensor size.
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Command No. Command Description
Bit No.
CBh.0-1 [ Communication Mode] Initial Data: 0

To set the Specific Communication Mode.
Please set this parameter "ON” , when external sync does not input camera.
0:0FF Normal Mode (Communication just only work with external sync)
1:0N Specific Communication Mode (Internal Sync mode without video image output)
2-3:Invalid

EOh.4 [Clear FFC(Gain) RAM] Initial Data: Write Only
To clear the FFC Gain data on the RAM.
Set “1”

E1lh.1 [Clear FFC(Offset) RAM] Initial Data: Write Only
To clear the FFC Offset in data on the RAM.
Set Illll

E1h.3 [Load FFC(Factory setting) ] Initial Data: Write Only
To load the FFC Gain(Factory setting).
Set Ill'l

El1h.4 [Set FFC] Initial Data: Write Only
To set the FFC value when FFC Manual mode was selected(81h).
Set lllll

Elh.6 [Save FFC] Initial Data: Write Only
To save the FFC Gain value into the RAM.
Set “1”

E1h.7 [Load FFC] Initial Data: Write Only
To load the FFC Gain from RAM.
Set “1”

E2h.0 [Save Camera Setting] Initial Data: Write Only
To save the camera setting data into the RAM.
Set Illll

E2h.1 [Load Camera Setting] Initial Data: Write Only
To load the camera setting data from RAM.
Set Illll

E2h.3 [Load Camera Setting (Factory Default) ] Initial Data: Write Only
To load the factory default setting from RAM.
Set “1”

EEh [Output Mode] Initial Data: It depends on camera model
To set the camera output mode.

Therefore it could be selectable of Camera link Full/Medium/Base configuration, Camera Link output CLK.

Selectable Output Mode is different for each model.
As for the detail, please see
FS-B2KU7CLU,FS-B4KU35CLU,FS-B4K7CLU,FS-B8KU35CLU,FS-B8KU7CLU,FS-B16KU35CLU,Minimum line period

*8bit (Fix)/10bit output can be selected through Output Mode.

*Maximum Frame rate on Internal Sync can be selected through Output Mode.

*FFC would be changed automatically through Output Mode when FFC Corrected Value Store Mode is Standard.
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7.2.2 Save the Camera Setting Data into FLASH
To save the camera setting data into FLASH, please follow the procedure below:
- Set “1” on E2h.0 to save the camera setting.
7.2.3 Sequence of Camera Power On
1) Power on the camera
2) Load the camera setting into the registry and storage FLASH RAM
3) Corrected FFC values load from FLASH
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8 Test Patterns
8.1 FS-B2KU7CLU
tsmd=1

tsmd=2

tsmd=3

tsmd=4
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8.2 FS-B4KU7CLU / FS-B4KU35CLU
tsmd=1

tsmd=2

tsmd=3

tsmd=4, Moving Sawtooth wave

Product Specifications 46

Ver 1.12



SEN Monochrome Field Update Line Scan Camera Link Series

8.3 FS-B8SKU7CLU / FS-B8KU35CLU
tsmd=1

tsmd=3 (Fix 8bit, 128 steps)

tsmd=4, Moving Sawtooth wave

8.4 FS-B16KU35CLU
tsmd=1

tsmd=2

tsmd=3 (Fix 8bit, 128 steps)

tsmd=4, Moving Sawtooth wave

Yy
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9. Field Update Function

Camera FPGA data can be overwritten via PC (Field Update)

9.1 Procedure

1) Launch the update software “StCLRemoteUpdate”.

2) Select the update file (rbf) and COM port that communicates with the camera and click “Update”.

Select

Port [comE

Auto baudrate 115,200 bps

Select file | CEKUTDGL W14 1rbf

FPGA update

|

3) When finished uploading, power the camera off / on.

¢ StCLRemoteUpDate

==

Select

Port  [com2

fAuto baudrate 115200 bps

GEKUTDGL AT rbf

FPGA update

Update
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10 Quantum Efficiency

QE Dragster

0.8

0.7

0.6

0.5

7 \

0.3

0.2

Quantum Effyciency total [«

0.1

300 400 500 600 700 800 900 1000 1100
Wave Length [nm]

Product Specifications 49 Ver 1.12



SENIECH

Monochrome Field Update Line Scan Camera Link Series

11 Dimensions
11.1 FS-B2KU7DCLU-C
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56 26.5
46 5] 17
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o
B9 98 8- —B- -
¥ {JH
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& e/
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Unit: mm

11.2 FS-B8KU35CLU-F, FS-B4KU7CLU-F, FS-B4KU35CLU-F, FS-B2KU7CLU-F

o | o
o o
a @ HH
65
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o
8| 2 28 8 T E —|— €=
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Unit: mm
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11.3 FS-B16KU35CLU-M72, FS-B8KU7CLU-M72
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Rev Date Changes Note
1.11 October 30, 2013 | Initial Release RM
1.12 April 28, 2014 Revised

FFC Explanation

Added Registers

Revised ASCII Info for Field Update
Added Field Update Procedure
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