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NEW PRODUCTS INFORMATION

GigE Vision® Version 2.0/1.2 Compliant PoE Cubic Series

Coming soon !

1/3-type PS CCD
VGA size 130 fps

XCG-C30 @Ew)
XCG-C30C (coon

1/2-type PS CCD
VGA size104 fps

XCG-C32 w)
XCG-C32C (coon

1/3-type PS CCD
SXGA size 31 fps

XCG-C130 @w
XCG-C130C (coon

The XCG-C series using GigE Vision interface and supporting PoE and 12 VDC inputs are a new
series of cameras that incorporate Sony’s unique functions and a wide variety of functions in a
compact cubic case. The lineup consists of VGA’s and SXGA’s black and white and color models.

XCG-C30 (B/W), XCG-C30C (Color) :1/3-type CCD VGA  Frame rate : 130fps*
XCG-C32 (B/W), XCG-C32C (Color) :1/2-type CCD VGA  Frame rate : 104fps*

XCG-C130 (B/W), XCG-C130C (Color) :1/3-type CCD SXGA Framerate : 31fps*
*DC 12V Power supply use

< Dimension : 29 (W) x 29 (H) x 42 (D) mm* >

(*excluding protrusions)

Key Features

B Free run readout B LUT (Look Up Table)
B External trigger, Software trigger B Near-infrared Sensitivity: XCG-C130
B Parcial scan, Binning (B/W model only) B GigE Vision® Version 2.0/1.2
B Short latency B PoE** (IEEE802.3af) /DC12V
The time from the trigger acceptance **PoE (Power over Ethernet)
L% ct:h((ran ?I:()posure. XCG-C30/C30C 0.7p B C mount
B Trigger range (Noise filter) B High Shock and Vibration Resistance

B Special Trigger mode, Bulk Trigger,
Sequential Trigger

* “GigE Vision” is a trademark of the AIA (Automated Imaging Association).
* SONY is a trademark of Sony Corporation.

New Product Information



FCB-micro Series

Exmor™ CMOS Sensor Ultra-compact All-in-one color block camera

One push AF

FCB-MA130

Fiexd focus M12 Mount

FCB-MA132 D
FCB-MA133 D
Page 104

-Ex FCB-MA132 FCB-MA133

The FCB-micro series are color camera modules that incorporate an Exmorrm CMOS image
sensor and Sony’s unique ISP in a compact size with high-density mounting technology, which
is ideal for industrial applications. Combined with the FCB-MA130 using a specialized lens and
incorporating one-push AF (auto focus) function, and newly launched FCB-MA132 and
FCB-MA133 using fixed focus M12 mount lenses, and supporting 94° and 128° angle-of-view
capabilities, a full line-up of FCB-micro series has finally been completed.

B Angle-of-View Size

Product Name FCB-MA130 FCB-MA132 FCB-MA133
Lens Type Single focal lens
F Number F2.8 (Fixed) \ F2.2 (Fixed) \ F2.8 (Fixed)
Digital Zoom 16x
Focus System ﬁzsugfigrﬁfél Manual control
Moving Images |Horizontal 53° 85° 115°
1080 mode
. (Full HD) Vertical 29° 46° 62°
Angle-of-View
Still Images Horizontal 58° 94° 128°
(13 Mega) Vertical 42° 67° 91°
Key Features
B Exmor CMOS Sensor (13Mega pix) B Picture Effect
B Focus System B Noise Reduction
FCB-MA130 B White Balance

¢ One push AF, Manual control

FCB-MA132/MA133
¢ Manual control

Face Detection

Image Stabillizer

Adaptive Tone Reproduction (ATR)
Backlight Correction

B Automatic Expose Mode

B Video Output (CMOS/MIPI output)

B Dimmentions, Mass
FCB-MA130:16.5 x 10.3 x 18.0 mm, Apporox 2.2g
FCB-MA132: 28.0 x 26.0 x 18.9 mm, Apporox 9.7g
FCB-MA133 : 28.0 x 25.6 x 18.9 mm, Apporox 8.7g

* SONY and Exmor are trademarks of Sony Corporation.

New Product Information




FCB-EVSeries

Exmor™ CMOS Sensor Excellent high-definition color Camera Module

Full HD Model (1080p/60)

FCB-EV7500 30xO0ptical Zoom Page 112
FCB-EV7 300 20 x Optical Zoom @
FCB-EV73 1 O 20 x Optical Zoom @

(Near-infrared sensitivity)

FCB-EV7 1 OO 10 x Optical Zoom

HD Model (720p/60)

FCB-EV5500 30 xOptical Zoom
FCB-EV5300 20 xOptical Zoom D E

FCB-EV7500

FCB-EV5500 FCB-EV7300
FCB-EV7310 FCB-EV7100
FCB-EV5300

Combined with three new 20x optical zoom color models, visibility has been greatly enhanced by various
functions including 130dB achievable wide dynamic range function and three level selectable Defog
function. The FCB-EV7310 with a high sensitive sensor in near-infrared domains enables you to capture
images with high fidelity even in dark environments.

Key Features

B Exmor CMOS Sensor B Privacy zone masking

B Wide Dynamic range (Wide-D) B Motion detection
FCB-EV7500/EV7300/EV7100/EV5500/EV5300 B Color Enhancement

B Image Stabilizer B Slow AE Response
FCB-EV7500/EV7300/EV5500/EV5300 B Temperature readout

B Defog B Internal syncronise

B Auto ICR B VISCA protcol (CMOS 5V level)

B Noise reduction (3D+2D)

B Digital Zoom (12 x)

* SONY and Exmor are trademarks of Sony Corporation.

New Product Information



XC Series Function Chart

Digital Video Camera Function Chart

Interface Cameralink o]
«Q
Functions | ~————— Model XCL-S900 XCL-S900C XCL-S600 XCL-S600C 5
B/W ° ° s
&
Category RAW [} [ ) o
Color (o)
RGB [} [ [
3
Image device | Progressive Scan [ [} g
Square Pixel [ ] [ J
1/1-type [ [ [} [
1/3-type
CCD
1/2-type
1/1.8-type
2/3-type
Image size 9 Mega 9 Mega 6 Mega 6 Mega
Sensor output 4ch*1 18 fps 18 fps 27 fps 27 fps
Frame rate Sensor output 2ch 9 fps 9 fps 13 fps 13 fps
Sensor output 1ch 5 fps 5 fps 7.5 fps 7.5 fps
Near infrared ray measures [ J [ ]
Lens Mount C C C
Normal [ ] [ J
Read out .
mode Binning [ [ ]
Partial scanning [ ] [ ] [ J [ J
Normal [ ] [ [
Edge detection
(Exposure time [ ] [ ] [} [}
Shutter External | setting internal)
trigger
shutter Exposure time
setting by trigger [ ] [ ] [ [
width
S/W Trigger [} [ J [} [ J
Bulk Trigger [ [ [ ] [ J
Trigger Sequential Trigger [ ] [ ] [ J [ J
Trigger delay [ J [ J [ ] [ ]
Trigger range [ ] [ ] [ J [ J
ATW
One Push [ ] [}
White Balance
Preset
Manual [} [ ]
Long exposure [ ] [ ] [ ] [ J
AGC [} [} [ [
Auto Shutter [ J [} [} [
Shading Correction [} [} [ [
Defect Correction [ ] [ ] [ ] [ ]
Temperature Readout [ ] [ ] [ J [}
Image Filter 3x3 3x3 3x3 3x3
LUT [} [} [ ] [ ]
Negative/Positive Reversal e e 0? 0?
Memory Shot
RS-232C Control [} [} [ ] [ ]
See page 16 16 16 16

*1: Default setting
*2: LUT setting available

Function Chart




Digital Video Camera Function Chart

Interface Cameralink
o Functions Model |XCL-C500|XCL-C500C| XCL-C280 |XCL-C280C| XCL-C130 |XCL-C130C| XCL-C32 |XCL-C32C| XCL-C30 |XCL-C30C
g B/W ° ° ° ° °
8 Category RAW [ [ J ([ [ J [
o Color
% RGB [ J [ J [ [ [ ]
2 Image device| Progressive Scan [ J [ J [} [} [ J [ J [ [ [ ) [ J
% Square Pixel [ J [ J [ ] ([ J [ J [ J [ J [ J [ J [ J
o 1/1-type
ccb 1/3-type [ J [ J [ J [ J
1/2-type [ J [
1/1.8-type [ J ([ ]
2/3-type [ ] [ J
Image size 5Mega | 5 Mega 2.8 Mega|2.8 Mega| SXGA SXGA VGA VGA VGA VGA
St s Sensor output 2ch*1 15 fps 15 fps 26 fps 26 fps
Sensor output 1ch 15 fps 15 fps 31 fps 31 fps | 104 fps | 104 fps | 130 fps | 130 fps
Near infrared ray measures [ ] ([ J
Lens Mount C C C C C C o] C C C
Normal [ J [ [ J [ J ([ [ [ J [ [ J
2%212“ Binning [ J [ J [ J [ ] [ ]
Partial scanning [ J [ J [} [ J [ J [ J [ [ [ [ J
Normal [ J [ J [ ] ([} [ J [ J [ J [ J [ J [ J
Edge detection
(Exposure time [ J [ J [ ] [ ] [ J [ J [ J [ J [ J [ J
Shutter External | setting internal)
trigger
shutter | Exposure time
setting by [ J [ J [ ] [ J [ J [ J [ J [ J [ J [ J
trigger width
S/W Trigger [ J [ J [ ] [ ] [ J [ J [ J [ J [ J [ J
Bulk Trigger [ J [ J [ J [ J [ J [ J [ [ [ [
Trigger Sequential Trigger [ J [ J [} [} [ J [ J [ [ [ [ J
Trigger delay [ J [ J [ ] ([ J [ J [ J [ J [ J [ J [ J
Trigger range [ J [ J [ ] [ ] [ J [ J [ J [ J [ J [ J
ATW
White One Push ([ ] [ ® L L
Balance Preset
Manual [ J [ J [ J [ J [ J
Long exposure [ J [ J [ ] [ J [ J [ J [ J [ J [ J [ J
AGC [ [ ) [ J [} ([ [ J [ J [ J [ J [ J
Auto Shutter [ J [ [ J (] [ [ J [ J [ J [ J [
Shading Correction [ J [ J [} [ J [ J [ J [ [ J [ [ J
Defect Correction [ [ [ J (] ([ [ [ [ [ J [
Temperature Readout [ J [ J [} [} [ J [ J [ [ [ [ J
Image Filter 3x3 3x3 3x3 3x3 3x3 3x3 3x3 3x3 3x3 3x3
LUT [ ) () [} [} [ J [ J [ J [ J [ J [ J
Negative/Positive Reversal @2 [ X @72 e2 X ®2 X e (X ®2
Memory Shot
RS-232C Control [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J
See page 22 22 22 22 22 22 22 22 22 22

*1: Default setting
*2: LUT setting available
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Digital Video Camera Function Chart

Interface GigE Vision
Functions w XCG-H280E | XCG-H280CR | XCG-5005E | XCG-5005CR | XCG-U100E | XCG-U100CR | XCG-SX99E | XCG-V60E
B/W [ J [ J [ J [ J [ J
Category RAW [ J [ J [ J
Color
RGB
Image device| Progressive Scan [ J [ J [ J [ J [ J [ J [ [ J
Square Pixel [ J ([ J [ J ([ J [ J ([ J [ J ([ J
1/1-type
. 1/3-type [ ]
1/2-type
1/1.8-type [ J [ J
2/3-type [ J [ ] [ J [ ] [ J
Image size 2.8 Mega | 2.8 Mega 5 Mega 5 Mega UXGA UXGA SXGA VGA
Sensor output 4ch 59 fps 59 fps
Frame rate | Sensor output 2ch*1 32 fps 32 fps 15 fps 15 fps
Sensor outputich 26 fps 26 fps 15 fps 27 fps 90 fps 90 fps
Near infrared ray measures [ ®
Lens Mount C C C C C C C C
Normal [ J [ J [ J [ J [ J [ J [ J ([ ]
aizdeosm Binning [ J [ J [ J [ [ J
Partial scanning [ J [ J [ J [ J [ J ([ ] [ ([ ]
Normal [ J [ J [ J [ J [ J [ J [ J [ J
Edge detection
(Exposure time [ J [} [ J [} [ J [ J [ J [ J
Shutter External | setting internal)
trigger
shutter | Exposure time
setting by [ J [ J [ J [ J [ J [ J [ J [ J
trigger width
S/W Trigger [ ] { ] [ ] { ] [ ] ([ J [ J ([ J
Bulk Trigger [ J [ ] [ J [ ] [ J [ J [ J [ J
Trigger Sequential Trigger [ J [ J [ J [ J [ J ([ ] [ ([ ]
Trigger delay [ J [} [ J [} [ J [ J [ J [ J
Trigger range
ATW
White One Push [ ] [ ] [ ]
Balance Preset [ [}
Manual [ J [ J [ J
Long exposure [ J [} [ J [} [ J [ J [ J [ J
AGC [ J ([ J [ J ([ J [ J ([ J [ J ([ J
Auto Shutter [ J [ J
Shading Correction
Defect Correction
Temperature Readout [ J ([ J
Image Filter
LUT [ (] [ J ([ J [ J ([ J [ ([ ]
Negative/Positive Reversal [ J [ ] [ J [ ] [ J [ J [ J [ J
Memory Shot [ J [ J
RS-232C Control
See page 30 30 34 34 34 34 34 34

*1: Default setting

Function Chart
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Digital Video Camera Function Chart

Interface
- Functions Model XCD-U100 XCD-U100CR XCD-SX90 XCD-SX90CR XCD-V60 XCD-V60CR
ag-’ B/W [ ® °
8 Category RAW [ J [ J [ J
8 Color RGB
i)
2 Image device| Progressive Scan [ J [ J [ J [ J [ [
%” Square Pixel [ J [ J [ J [ J [ J [ J
=] 1/1-type
. 1/3-type [ J [ J [ J [ J
1/2-type
1/1.8-type [ J [ J
2/3-type
Image size UXGA UXGA SXGA SXGA VGA VGA
Frame rate 15 fps 15 fps 30 fps 30 fps 90 fps 90 fps
Near infrared ray measures
Lens Mount (¢} (¢} C C C C
Normal [ J [ J [ J [ J [ J [ J
2%Zizm Binning [ J [ J [ J
Partial scanning [ J [ J [ J [ J [ [
Normal [ J [ J [ J [ J [ J [ J
Edge detection
(Exposure time [ J [ J [ J [ J [ J [ J
Shutter External | setting internal)
trigger
shutter | Exposure time
setting by [ J [ J [ J [ J [ [
trigger width
S/W Trigger [ J [ J [ J [ J [ J [ J
Bulk Trigger [ J [ J [ J [ J [ J [ J
Trigger Sequential Trigger [ J [ J [ J [ J [ J [ J
Trigger delay [ J [ J [ J [ J [ J [ J
Trigger range
ATW [ ) [ J [ J
White One Push [ ] [ ] L
Balance Preset (] (] [ )
Manual [ J [ J [ J
Long exposure [ J [ J [ J [ J [ ) [ )
AGC [ J [ J [ J [ J [ J [ J
Auto Shutter [ J [ [ [ [ [
Shading Correction
Defect Correction
Temperature Readout
Image Filter BEdS BEJS BEJS
LUT [ [ J [ J [ J [ J [ J
Negative/Positive Reversal [ J [ J [ J [ J [ [
Memory Shot [ J [ J [ J [ J [ J [ J
RS-232C Control
See page 40 40 40 40 40 40
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Analog Video Camera Function Chart

Interface

Non-TV format

Functions XC-HR90 XC-HR70 XC-HR50 XC-HR57 XC-HR58 XC-56 XC-56BB
Non-TV format [ J ([ J [ J [ J [ J [ J [ J
Signal output
TV format
B/W [ J ([ J [ J [ J [ J [ J [ J
Image device | Progressive Scan [ J [ ] [ ] [ J [ J [ J [ J
Square Pixel [ ] { ] [ ] [ ] [ ] [ ] [ J
1/3-type [ J [ ] [ ] [ J [ J
CCD
1/2-type o [ J
2/3-type
Lens Mount (¢} (¢} C C (¢} (¢} NF
VS (Video Sync.) [ J
Output VBS
Y/C
Image size SXGA XGA VGA VGA SVGA VGA VGA
30/15 fps
Frame rate Selectable 30 fps 60 fps 60 fps 50 fps 30 fps 30 fps
Near infrared ray measures
Near ultraviolet ray measures
Normal [ J ([ J [ J [ J [ J [ J [ J
Readout i ing ° ° ° ° ° ° °
modes
Partial scanning [ J ([ J [ J [ J [ J [ J [ J
HD/VD [ J [ ] [ J [ J [ J [ J [ J
External
synchroni- 'S}
zaion
VBS
Normal [ J [ J [ J [ J [ J [ J [ J
Mode1
Shutter External | (Non reset mode) e e e e > e &
trigger
shutter Mode2 Y Y [ o Y ) o
(Reset mode)
Restart/Reset (Long exposure) [ J [ ] [ ] [ J [ J [ J [ J
AGC
RS-232C Control [ J
See page 48 52 56 56 60 64 68

Function Chart
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Analog Video Camera Function Chart

Interface TV format
F ) Model | XC-ST70 | XC-ST50 | XC-ST61 | XC-ST30 | XC-ES50 | XC-ES51 | XC-ES30 | XC-EIS0 | XC-EI30 | XC-EUS0 YC-ES50L
T XC-ST70CE | XC-STA0CE | XC-ST51CE | XC-ST30CE | XC-ES50CE | XC-ES51CE | XC-ES30CE | XC-EIS0CE | XC-EIS0CE | XC-EUS0CE
Non-TV format
Signal output
TV format [ ] [ J [ J ([ J [ J [ ] [ J [ ] [ J [ J [ J
B/W [ ] [} [ J [ J [ [ J [ J [ J [ J [ J [ J
Image device | Progressive Scan
Square Pixel
1/3-type [ J [ J [ J
CCD
1/2-type [ J [ J [ J [ J [ J [ J [ J
= 2/3-type
©
E Lens Mount (¢} (o} (¢} C (¢} C (¢} C C C C
o
w VS (Video Sync.) [ ) o () (] [ J [} [ J [ J [ J [ J [ J
E Output VBS
© O
o 2 Y/C
£
g S VGA*1 ° ° ° ° ° ° ° ° ° ° °
o Image size
8 SVGA*2 [ ) o () [ [ J [ J [ J [ J [ J [ J ([ J
he)
s Frame rate*3 30 fps/ | 30 fps/ | 30 fps/ | 30 fps/ | 30 fps/ | 30 fps/ | 30 fps/ | 30 fps/ | 30 fps/ | 30 fps/ | 30 fps/
8’ 25fps | 25fps | 25fps | 25fps | 25fps | 25fps | 25fps | 25fps | 25fps | 25fps | 25 fps
g g Near infrared ray measures [ ] [ J
E Near ultraviolet ray measures [ ]
E Normal ° ° ° ° ° ° ° ° ° ° °
O Readout P
P modes Binning
Partial scanning
HD/VD [} o [ J [} [ [ J [ J [ J [ J [ J [ J
External
synchroni- VS [ ] [ J [ J [ J
zaion
VBS
Normal o o o o [ ) [ J [ J [ J [ J [ J [ J
Mode1 (Non
Shutter External| reset mode) o i o ® o d o o i o i
trigger
shutter | Mode2
(Reset mode) [ J [ [ ( [ [ J [ J [ J [ [ ([
Restart/Reset (Long exposure) [ J [ J [ J [ J [ J [ ] [ J [ J [ J [ J [ J
AGC [} [ J [ J ([ J [ J [ J [ J [ J [ J [ J [ J
RS-232C Control
See page 74 74 74 74 78 78 78 82 82 86 92

*1 EIA (NTSC) model (The upper model in the Model Name): 30 fps
*2 CCIR (PAL) model (The lower model in the Model Name): 25 fps
*3 As for the TV signal formats, the image signal is output as interlased signals, and the frame rate of the TV signal format are as follows.

Function Chart




DIGITAL VIDEO CAMERA MODULE

Effectiveness of 3 x 3 filter

Depending on the patterns of parameters, you can reduce noise, apply edge enhancement and extract the
contour.

XCL-S series, XCL-C series, XCD series (B/W models)

3 x 3 filter: OFF Laplacian filter
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Edge-detect filter For Up side

For Left side 3 x 3 filter: OFF For Right side

For Down side

Edge enhancement
Softening 3 x 3 filter: OFF sharpening

Effectiveness of 3 x 3 filter




DIGITAL VIDEO CAMERA MODULE
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Camera for good
performance at visible
wavelengths

CameraLink: XCL-C500
2/3-type CCD 5 Megapixels
Frame rate: 15 fps

Image acquisition condition: F4,
Shutter 1/30 sec, Gain 0 dB
(Light source: Infrared light (800
to 850 nm)

Image taken by XCL-C500
(Frame rate: 15 fps)

XC (Non-TV Format)

Analog Video Camera

CameralLink: non-PoCL

XCL-S900

e EXview HAD CCD Il v
¢ 1/1-type CCD, 9 Megapixels,

XC (TV Format)

18 fps (Sensor output 4ch, Output 9,

pixels (H x V, Full resolution):
3,388 x2,712)
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CameralLink: non-PoCL

XCL-S600

e EXview HAD CCD Il v
* 1/1-type CCD, 6 Megapixels,

27 fps (Sensor output 4ch, Output °

pixels(H x V, Full resolution):
2,578 x 2,208)
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Spectral Sensitivity Characteristics

*XCL-S900

(Lens istics and light source ics excluded.)

Relative sensitivity
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Spectral Sensitivity Characteristics

*XCL-S600

(Lens istics and light source ics excluded.)

Relative sensitivity
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| Image comparison at near-infrared domains

Camera for good
performance at near-
infrared wavelength

GigE Vision: XCG-H280E
2/3-type CCD 2.8 Megapixels
Frame rate: 32 fps

Image acquisition condition: F4,
Shutter 1/30 sec, Gain 0 dB
Light source: Infrared light (800
to 850 nm)

Image taken by XCG-H280E
(Frame rate: 32 fps)

Bl Digital video camera with sensitivity in near-infrared domains

CameralLink: PoCL/non-PoCL
XCL-C280

e EXview HAD CCD Il v

¢ 1/1.8-type CCD which supports
Full HD, 2.8 Megapixels,
permitting image acquisition
at 26 fps

CameralLink: PoCL/non-PoCL

XCL-C130

e EXview HAD CCD ™

¢ 1/3-type CCD,
SXGA, permitting image
acquisition at 31 fps

Image comparison at near-infrared domains

B The feature of the camera with sensitivity in near-infrared domains

The one which is difficult to be seen in the visible wavelength becomes able to be seen by changing a light
source. For example, if using the camera which has sensitivity of the infrared wavelength, in the machine
vision, you can see the inside of the substrate. Also in case of using security, you can see a thing under the

Digital video camera: XCL-S900, XCL-S600, XCL-C280, XCL-C130, XCG-H280E, XCG-SX99E
Analog video camera: XC-EI50, XC-EI50CE, XC-EI30, XC-EI30CE

Spectral Sensitivity Characteristics

*XCL-C280

(Lens characteristics and light source characteristics excluded.)

Relative sensitivity
1.
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Spectral Sensitivity Characteristics

*XCL-C130

(Lens characteristics and light source characteristics excluded.)

Relative sensitivity
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GigE Vision

XCG-H280E

® EXview HAD CCD Il

® 2/3-type CCD which supports
Full HD,
2.8 Megapixels, permitting image
acquisition at 32 fps

Spectral Sensitivity Characteristics
*XCG-H280E
(Lens characteristics and light source characteristics excluded.)

Relative sensitivity
1.0
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Gige vision
XCG-SX99E «XCG-SX99E

. 2/3-type CCD which supports (Lens characteristics and light source characteristics excluded.)
SXGA 1.3 Megapixels, permitting  reiative sensitivity
image acquisition at 27 fps 0

400 500 600 700 800 900 1000
Wavelength (nm)
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B Analog video camera with sensitivity in near-infrared domains

XC-EI50

XC-EI50CE

e 1/2-type IT CCD

 High sensitivity: 0.1 Ix (F1.4)
* S/N ratio: 60 dB

Spectral Sensitivity Characteristics
©XC-EI50 s/No. 500001~
(Lens characteristics and light source characteristics excluded.)

Relative sensitivity

0.0
400 500 600 700 800 900 1000

Wavelength (nm)

©XC-EI50CE s/No. 200001~
(Lens characteristics and light source characteristics excluded.)
Relative sensitivity
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XC-EI30

XC-EI30CE

® 1/3-type IT CCD

¢ High sensitivity: 0.2 Ix (F1.4)
* S/N ratio: 60 dB

Spectral Sensitivity Characteristics
©XC-EI30 s/No. 500001~

(Lens characteristics and light source characteristics excluded.)

Relative sensitivity
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XC-EIB0CE s/No. 200001~
(Lens characteristics and light source characteristics excluded.)

Relative sensitivity
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EXview HAD CCD Il and EXview HAD CCD are trademarks of Sony Corporation.

Image comparison at near-infrared domains
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DIGITAL VIDEO CAMERA MODULE
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B/W model Color model

XCL-S900 XCL-S900C
XCL-S600 XCL-S600C

» w”
CL NN 1/1 1 §Narc] C Womean ¥ 6MeGA w
W (Scan Ze's) output J Output
ET’;F""::' VLS BEME) (Partial | [ Shading | (Temperature
Sh'ﬂger Scan | | Comection | | Readout
- - o 5 o
S R One-Push | Manual IEEP (Near-IR
e | e B LUT A B s

Connection Diagram @

*1: XCL-S900/8900C  *2: XCL-S600/S600C  *3: XCL-S900C/S600C
“4: XCL-S900/S600

The XCL-S Series cameras incorporate a 1/1-type EXview
HAD CCD Il sensor which provides extremely high
sensitivity. The XCL-S900 series (XCL-S900/S900C) cameras
achieve high-resolution image capturing with 9 megapixels,
and the XCL-S600 series (XCL-S600/S600C) cameras also
achieve 6 megapixels image capturing. With their compact
size (50(W) x 50(H) x 57.5(D) mm) and useful features, these
cameras are suitable for various applications.

M High definition and high speed image capture
The unit includes a 9,000,000-pixel or 6,000,000-pixel high-
resolution CCD, with high speed read out depending on each
model. You can select 1ch, 2ch or 4ch sensor output.
The frame rate depends on the channel selected.

CCD/Image size B/W Model Color Model
1/1-type CCD 9 Mega XCL-S900 XCL-S900C
1/1-type CCD 6 Mega XCL-S600 XCL-S600C

XCL-S900/S900C
Sensor Tap Maximum output of pixels
Frame rate (Hx V)
4ch 18 fps
2ch 9 fps 3,388 x 2,712
ich 5fps
XCL-S600/S600C
Sensor Tap Maximum output of pixels
Frame rate (Hx V)
4ch 27 fps
2ch 13 fps 2,758 x 2,208
ich 7.5 fps

B Near-infrared Sensitivity: XCL-S900, XCL-S600
Utilizing EXview HAD CCD Il technology enables the XCL-
S900 and XCL-S600 cameras to capture clear images in near-
infrared wavelengths.

n | XCL-S900/S900C/S600/S600C

B Shading Correction
Shadings caused by a drop in the amount of light around
the lens or light source variation are corrected. The shading
correction can be set to ON or OFF.
e XCL-S900/S900C: 6 settings
e XCL-S600/S600C: 10 settings

B Temperature Readout
The camera’s internal temperature can be read from the
temperature sensor installed in the circuit board.

Bl Defect correction
It corrects clear defect points and opaque defect points which
increase under the high/low temperature or when exposed for
a long time (seconds). From the peripheral pixels, correction is
performed on coordinate pixels in which defects are detected.
Factory setting and user setting can be selected.
* Factory setting: OFF

B Trigger modes
Free run/Special trigger mode
(Bulk trigger/Sequential trigger)

B Readout modes
Normal/Binning (Monochrome camera only)/Partial scan

M Binning (Monochrome camera only)

<Vertical Binning/Horizontal Binning>

By adding 2 vertical pixels or 2 horizontal pixels, the frame
rate in vertical binning is increased along with the sensitivity.
The color camera cannot set this. This can be set with or
without a trigger. Partial scan can be used concurrently and
horizontal and vertical can be set at the same time.



W Partial scan
Only the area selected from the effective pixel area can be
read out. Clearing unnecessary parts at high-speed allows
high-speed reading. The area size is selected by the HEIGHT
and WIDTH commands, and the read beginning point is
selected by the OFFSETX and OFFSETY commands.

OFFSETX
b WIDTH |
OFFSETY -+, | : :
HEIGHT
Partial scan
WIDTH (Pixel) HEIGHT (Line)
XCL-S900
XCL-S900C 16 to 3388 4102712
XCL-S600
XCL-S600C 16 to 2758 410 2208

* Binning(horizontal and vertical)can be used at the same time. The value will
be half during Binnig operation.
* Configurable values: WIDTH: 2-step increments, HEIGHT: 4-step increments

B Shutter: Manual/External trigger shutter/Auto

B Shutter speed: Manual 2sec to 1/100,000 sec in 1 ps
increments

B Synchronization: Hardware trigger, Software trigger

B White balance (color camera only)

* One push WB
The white balance can be automatically adjusted once when
the WHITEBALANCE-AUTO command is executed.
The detection area is set to the screen center by default.
The detection frame can be changed arbitrarily (AWB-
FRAME).

e Manual
Each Gain of R, G, and B is adjustable manually.

B Readout features
e Built-in test pattern
B/W model: monochrome chart
Color model: monochrome chart/color chart
e LUT (Look-Up Table)
The following Five types of presets are provided. Binarization,
5-point interpolation, and arbitrary setting can be changed.
LUT off, Reverse, Binarization, 5-point interpolation, Arbitrary
setting.
3. Binarization

1. LUT off 2. Reverse

4095

0 4095

4. 5-point interpolation 5. Arbitrary setting

W 3 x 3 filter
Utilizing the 3 x 3 filter, you can obtain images in various
processing conditions.
Depending on the patterns of parameters, you can reduce
noise, apply edge enhancement and extract the contour.

3 x 3 filter: OFF

Laplacian filter

B Sensor Tap and Camera Link Tap
1tap output or 2tap output can be selected, regardless of the
camera settings. The output of sensor tap4 is only available
for the selection of camera link tap2. Output clock frequencies
are as follows.

CameralLink Tap
Sensor Tap
1 2

1 available available
(Clock 54 MHz) (Clock 27 MHz)

2 available available
(Clock 84 MHz) (Clock 42 MHz)

. available
4 unavailable (Clock 84 MHz)

B Dimensions (excluding protrusions):
50 (W) x 50 (H) x 57.5 (D) mm

B Mass: Approx. 181 g

B C-mount

W High Shock and Vibration Resistance

Accessories

B Compact camera adaptor
DC-700/700CE

B 12-pin camera cable (CE standard)
CCXC-12P02N (2 m)
CCXC-12P05N (5 m)
CCXC-12P10N (10 m)
CCXC-12P25N (25 m)

B Tripod adaptor
VCT-ST70I

2-M3 depth 4
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4-M3 depth 4
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XCL-S900/S900C/S600/S600C |
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XCL-S900 XCL-S900C XCL-S600 XCL-S600C
Camera
Image type B/W Color B/W Color
Image size 9 Mega 9 Mega 6 Mega 6 Mega

Image sensor

1/1-type PS IT CCD
(EXview HAD CCD II')

1/1-type PS IT CCD
(EXview HAD CCD II)

1/1-type PS IT CCD
(EXview HAD CCD Il)

1/1-type PS IT CCD
(EXview HAD CCD II')

Number of effective pixels

(HxV)

3,388 x 2,712 2,758 x 2,208

Cell size (H x V)

3.69 um x 3.69 ym 4.54 ym x 4.54 ym

Standard output pixels
(HxV)

3,384 x 2,704 2,752 x 2,200

Color filter - ‘ RGB color moxaic filter - ‘ RGB color moxaic filter
18 fps (Sensor output 4ch) 27 fps (Sensor output 4ch)
Frame rate 9 fps (Sensor output 2ch) 13 fps (Sensor output 2ch)

5 fps (Sensor output 1ch) 7.5 fps (Sensor output 1ch)

Minimum illumination

0.5 Ix (Iris: F1.4, Gain: 18 dB, 6 Ix (Iris: F1.4, Gain: 18 dB,
Shutter: 1/18 sec) Shutter: 1/18 sec)

0.5 Ix (Iris: F1.4, Gain: 18 dB, 6 Ix (Iris: F1.4, Gain: 18 dB,
Shutter: 1/27 sec) Shutter: 1/27 sec)

Sensitivity F8 (400 Ix, Gain: 0 dB) F8 (2000 Ix, Gain: 0 dB) F8 (400 Ix, Gain: 0 dB) F8 (2000 Ix, Gain: 0 dB)
SNR More than 50 dB (Lens close, Gain: 0 dB, 8 bits)

Gain Auto, Manual: 0 dB to 18 dB

Shutter speed Auto, Manual: 2 sec to 1/100,000 sec in 1 ps increments

White balance

— Manual, One push ‘ — Manual, One push

Reference video output level

235 steps (12 bits) (default setting 8 bits)

Reference pedestal level

15 steps (12 bits) (default setting 8 bits)

Camera Features

Readout modes

Normal, Binning (2 x 1, 1x 2,2 x 2),
Partial scan

Normal, Partial scan

Normal, Binning (2 x 1, 1x 2,2 x 2),
Partial scan

Normal, Partial scan

Readout features

LUT (Binarization, Gamma (arbitrary
setting), Test pattern (monochrome

LUT (Binarization, Gamma (arbitrary
setting), Test pattern (Monochrome
chart/color chart), 3 x 3 filter, Color

LUT (Binarization, Gamma (arbitrary
setting), Test pattern (monochrome

LUT (Binarization, Gamma (arbitrary
setting), Test pattern (Monochrome
chart/color chart), 3 x 3 filter, Color

chart), 3 x 3 filter chart), 3 x 3 filter

matrix (for RGB output) matrix (for RGB output)

Synchronization

Internal/External (Hardware trigger, Software trigger)

Trigger modes

OFF (Free run), ON (Trigger edge detection, Trigger width detection), Special trigger (Bulk/Sequential)

User Set/Memory channel

16 channels

User memory 32 kbytes + 64 bytes x 16 ch
. W (Pixel) 16 to 3388 16 to 2758
Partial scan -
H (Line) 4 to 2712 4 to 2208
GPO EXPOSURE/Strobe/LVAL/FVAL/Sensor readout/Trigger through/Pulse generation signal/User definition 1, 2, 3, 4 (Selectable)
Other features Shading correction, Defect correction, Temperature readout, Sensor tap switching
Interface

Video data output

digital Mono 8, 10, 12-bit
(default setting 8 bits)

digital Raw 8, 10, 12-bit
(default setting Raw 8 bits), RGB

digital Mono 8, 10, 12-bit
(default setting 8 bits)

digital Raw 8, 10, 12-bit
(default setting Raw 8 bits), RGB

Digital interface

LVDS

Camera specification

Base Configuration, CameraLink® Version 1.2

Output data clock
*( ) shows CAMERALINK TAP

Sensor Tap 1ch 54 MHz (1 tap)/27 MHz(2 tap)
Sensor Tap 2ch 84 MHz (1 tap)/42 MHz(2 tap)
Sensor Tap 4ch — /84 MHz(2 tap)

Digital I/0

TTL IN (x1), TTL IN/OUT (x2), ISO IN (x1), ISO OUT (x2)

General
Lens mount C-mount
Flange focal length 17.526 mm
Power requirements DC +12 V (10.5 V to 15.0 V: DC IN terminal)
Power consumption 6.0 W
Operating temperature —10°C to +45°C
f;:;g;?ﬂ;e guarantee 00 10 40°C
Storage temperature -30°C to +60°C

Operating humidity

20% to 80% (no condensation)

Storage humidity

20% to 95% (no condensation)

Vibration resistance

10 G (20 Hz to 200 Hz)

Shock resistance

70G

Dimensions (W x H x D)

50 x 50 x 57.5 mm (excluding protrusions)

Mass Approx. 181g
MTBF 76,300 hours (Approx. 8.7years)

) UL60950-1, FCC Class A, CSA C22.2-No.1, IC Class A Digital Device, CE: EN61326 (Class A),
Regulations

AS EMC: EN61326, VCCI Class A, KCC

Supplied accessories

Lens mount cap (1), Operating Instructions (1)

* CameraLink and related symbols are trademarks or registered trademarks of AIA (Automated Imaging Association).
* EXview HAD CCD Il is a trademark of Sony Corporation.

n XCL-S900/S900C/S600/S600C



Spectral Sensitivity Characteristics

B/W model
¢ XCL-S600

(Lens characteristics and light source characteristics excluded.)
Relative sensitivity
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Color model
e XCL-S600C

(Lens characteristics and light source characteristics excluded.)
Relative sensitivity
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Location and Function of Parts and Controls

(@ Lens mount (C-mount)
Attach any C-mount lens or other optical equipment.

Note

The lens must not project more than 10 mm from the lens
mount.

Lens mount shoulder

10 mm or |esstr%ﬁ

@ Guide screw holes (Top)

(® LED light screw holes
Use these screw holes to attach the LED light to the camera module.
Use an adapter appropriate for the LED light as required.

@ Guide screw holes / Tripod screw holes (Bottom)
These precision screw holes are for locking the camera module.
Locking the camera module into these holes secures the optical axis
alignment.
When using a tripod, use these four screw holes to attach a VCT-
ST70I tripod adaptor.

* XCL-S900

(Lens characteristics and light source characteristics excluded.)
Relative sensitivity

0.8

0.6

04

0.2

0.0
400 500 600 700 800 900 1000
Wavelength (nm)

* XCL-S900C
(Lens characteristics and light source characteristics excluded.)

Relative sensitivity
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Wavelength (nm)

Connecting the Cables

Connect the camera cable to the DC IN connector and the Camera
Link cable to the DIGITAL IF cable respectively. When you connect the
Camera Link cable, turn the two fastening screws on the connector to
secure the cable tightly.

Connect the other end of the camera cable to the DC-700/700CE

and the other end of the Camera Link cable to the camera module
interface board.

1 DC IN Connector

@ DIGITAL IF connector
(3 Camera Cable

(4) Camera Link Cable
(6 Fastening Screws

XCL-S900/S900C/S600/S600C | ﬂ
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Rear Panel/Pin Assignments

—

DIGITAL IF

POWER

® DC IN (DC power input) connector (12-pin)

Pin No. Signal Pin No. Signal
1 Ground 7 GPI3/GPO3 *
2 DC +12V 8 GPl4 (ISO-)
3 ISO Ground 9 GPO4 (ISO)
4 GPI1/GPO1 * 10 GPI4 (ISO+)
5 GPO2 (ISO-) 1 GPI2
6 GPO2 (ISO+) 12 ISO Ground

Power input

Pin 1 (Ground) and pin 2 (DC +12 V) are used.

Signal input

Pins 4, 7, 10 and 11 (GPI1/3/4/2) are used for GPI input or

trigger input.

When selecting 1 system for GPI (ISO):

— GPl4 (ISO+) (pin 10) and GPI4 (ISO-) (pin 8) are used.

When selecting 2 systems for GPI:

— GPI1 (pin 4*) and Ground (pin 1) are used.

— GPI3 (pin 7¥) and Ground (pin 1) are used.

* Pins 4 and 7 can switch GPI input and GPO output, by
external command. The initial value is GPI.

Signal output

Pins 4, 6, 7 and 9 (GPO1/2/3/4) allow you to select GPO from

the exposure signal, strobe control signal, Hi/Low fixed value,

etc.

When selecting 2 systems for GPO (ISO):

— GPO4 (ISO) (pin 9) and ISO Ground (pins 3 and 12) are
used.

— GPO2 (ISO+) (pin 6) and GPO2 (ISO-) (pin 5) are used.

When selecting 2 systems for GPO:

— GPO1 (pin 4*) and Ground (pin 1) are used.

— GPO3 (pin 7*) and Ground (pin 1) are used.

* The initial value of pins 4 and 7 is GPI. Switch to GPO
output by external command.

(® DIGITAL IF (Interface) connector (26-pin)
Camera Link Base Configuration:

Pin No. Signal Pin No. Signal
1 Ground 14 Ground
2 X0- 15 X0+
3 X1- 16 X1+
4 X2- 17 X2+
5 XCLK- 18 XCLK+
6 X3- 19 X3+
7 SerTC+ 20 SerTC-
8 SerTFG- 21 SerTFG+
9 CC1- 22 CC1+
10 CC2+ 23 CC2-

" CC3- 24 CC3+
12 CC4+ 25 CC4-
13 Ground 26 Ground

(D Status LED (Green)
When power is on, this LED lights up.

| XCL-S900/S900C/S600/S600C

Controlling the Camera From the Host Device

You can control the camera from host device such as a
computer. The following table shows the major control functions.

Control functions Description

Operating mode Free run/Trigger

Free run 1/100,000 sec to 2 sec
Shutter speed Trigger edge detection 1/100,000 sec to 2 sec
Trigger pulse width Setting by trigger pulse
detection width
Gain 0dBto 18 dB
Partial Scan Variable, 4-line increments

LUT (Look Up Table)

External trigger input

OFF/ON (Mode: 5 types)
DIGITAL IF connector/DC IN connector

Monochrome model: Mono 8/10/12-bit

Mdecloutpltiswitch Color model: Raw 8/10/12-bit, RGB 24-bit

Binning (Monochrome
camera only)

Defect correction OFF/ON
Shading correction OFF/ON

Trigger Signal Input

Trigger signals can be input via the 4th/7th/10th/11th pins of the
DC IN connector, the CC1, CC2, CC3, CC4 pins of the Digital IF
connector, or the software command. Switchover of the trigger
signal can be changed via the TRG-SRC command.

2x1,1x2,2x2

command param Trigger signal assigned pin
4 DC IN connector 4th pin*
7 DC IN connector 7th pin*

10 DC IN connector 10th pin

11 DC IN connector 11th pin
101 Digital IF connector 22nd [+]/9th [-] (CC1)
102 Digital IF connector 10th [+]/23th [-] (CC2)
103 Digital IF connector 24th [+]/11th [-] (CC3)
104 Digital IF connector 12nd [+]/25th [-] (CC4)

0 Software command (TRG-SOFT)

20 OR of DC IN connector 4th/7th/10th/11th pin

TRG-SRC

*DC IN connector 4th pin and 7th pin are available only when the GPIO input/output
setting is switched to input.

Trigger Signal Specifications

DC IN connector specification

———-2t024V
‘ | ‘
| | |
| 1 e 01004V
|
‘
‘

b
2.0 s or less —h: - > :rd— 2.0 s or less
i
" |

10usto2s 100 ys or more
Trigger input polarity = Negative

7777777777 21024V
| |
;1 1\ ’ ~
I I
! ! ----0t0 04V
2.0 ys or less —»} ;4— > [« 20 ps or less |
I

10psto2s 100 ys or more
Trigger input polarity = Positive

Digital IF connector specifications

0.30t0 0.40V

0.30t0 0.40V 1.125t0 1.375V

---- GND

Note

When inputting a trigger signal to the camera using the DC-
700/DC-700CE, use DC 5V or less at the logical high level.

Trigger Modes

There are three modes, Free run, Special trigger (Bulk Trigger/
Sequential Trigger).

The camera operates without a trigger signal and performs
the video output operation continuously after the shutter (exposure)
is finished when operating in Free run mode.




e Trigger edge detection (Polarity: positive)

Trigger signal

f1
—1

Exposure

¢ Trigger width detection (Polarity: positive)

:
Tri ignal
rigger signal a b
Exposure D I I
Bulk Trigger

Different camera setting configurations are stored in memory
channels beforehand, with the different settings applied to
acquire multiple video images at each trigger event. In the
following diagram, two images are acquired in one cycle.

f1

Trigger signal
Exposure | | | |
Memory channel Memory channel
1 settings 2 settings

Sequential Trigger

Different camera setting configurations are stored in memory
channels beforehand, with the different settings applied in
sequence to acquire a different image with each trigger event.
In the following diagram, two images with different exposure
settings are acquired in one cycle.

Trigger signal ﬂ ﬂ
[ ] [ 1

Memory channel Memory channel
1 settings 2 settings

External Trigger Signals and Timing of Shooting

In Trigger Edge mode, the time from when detecting a trigger
signal to when starting exposure is 1.1 to 1.4 ps (differ depending
on the cameras). In Trigger Width mode, “Minimum Delay”
operation (1.2 to 1.5 ps) or “Exact Exposure Time” operation can
be selected.

Trigger Inhibition

Trigger input can be disabled. This function is effective when
disabling the trigger signal to a specific camera in the
environment where multiple cameras are connected by the same
trigger signal and when preventing false operations caused by
noise contamination to the trigger signal line (due to the installed
environment).

e Exposure condition (detecting the drop edge):

Exposure

Trigger signal _J |_| J
Trigger inhibition | Off iOn [ Off
+ Trigger
v t disabled y
Exposure H H

\i

1

Trigger Shift

This device can accept exposure by the next trigger even while a
video is output (except for the special trigger operation). In this
case, the trigger signal can become a noise source. When trigger
shift is enabled, adjustment is made automatically for operations
from trigger input to exposure to prevent noise contamination.
(The time from trigger input to exposure start will be delayed up

\i

]

Sensor output

to 1 line.)
Trigger signal
Exposure
(Trigger shift off) ! !
Exposure E :

(Trigger shift on)

Sensor output / | [

Timing of trigger shift on
when delay is maximum
Timing of trigger shift off

Trigger shift max 1H
in this interval

Trigger Delay

The camera can delay the trigger signal.

Trigger signal

Exposure :-------: ,—

TRG-DLY 4

Sensor output

Trigger Range Limit

Only signals in the set trigger width can be accepted as the
trigger signal. This functions as a noise filter, which removes
chattering or disturbance noise in the trigger signal line. This also
functions as a trigger selector, whereby only a specific camera
can be operated by the trigger when multiple cameras share one
trigger signal line.

elswe) odpIA [eHbIg

Main set values can be saved to the channels 1 to 16 of
USERSET. User set is available during special trigger mode (Bulk
Trigger/Sequential Trigger).

The camera provides both manual and automatic gain control.

Manual gain control

This manual gain control can be variably set from 0 to 18 dB in
1 dB unit, or 0.0358 dB steps.

In addition to the above, the XCL-S900/S900C/S600/S600C
provides independent left and right controls (GainL and GainR).

Auto gain control

The camera provides the auto gain control function to
automatically control image brightness according to a
userspecified detection frame and image average level (variable
from 0 to 16383 in 14 bit). The variable range is the same as for
manual gain control. Also, the auto gain control detection frame
showing each area’s image average level can be displayed and
adjusted. The detection frame is defined by Offset X and Y, Width
and Height percentage values (relative to the [100%] width and
height of the output video image).

Switching Sensor Tap

This unit has a CCD with 4-channel output which is available for
4-channel, 2-channel and 1-channel reading. The reading speed
becomes faster as the value of the channel number increases.

Switching input/output setting is available on the DC IN
connector 4th pin and 7th pin.

The input/output setting of the next startup is set to input,
because the setting is not saved to User Set/Memory Channel.

GPI

The value can be checked by detecting the signals input to the
DC IN connector 4th, 7th, 10th, and 11th using the GPI
command. Since 11th pin is pulled up, 1 (Hi level) is returned if
they are opened. Pins 10 and 8 can switch ISO input.

GPO

GPO output can be transmitted from the DC IN connector 4th,
6th, 7th and 9th pins. After selecting a signal, the output polarity
should be determined by GPO-INVERTER. DC IN connector
9th/3th pins and 6th/5th pins can switch ISO output.

command param1 param?2 Setting
0 Exposure signal
1 Strobe control signal
2 LVAL signal
3 FVAL signal
4 Sensor readout signal
GPO-SRC 4/6/7/9* 5 Trigger through signal
6 Pulse generation signal
7 User definition 1
8 User definition 2
9 User definition 3
10 User definition 4

* DC IN connector 4th pin and 7th pin are available only when the GPIO input/output
setting is switched to input.

XCL-S900/S900C/S600/S600C |



DIGITAL VIDEO CAMERA MODULE

B/W model Color model

XCL-C500 XCL-C500C
XCL-C280 XCL-C280C
XCL-C130 XCL-C130C
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XCL-C32 XCL-C32C
XCL-C30 XCL-C30C

il 2 *3 *4
CL QST 2/3 oe W1/1.81pe M 1/3 100 W 1/2 17 Xl C
oy (Sean PixgD)

1 0

5 6
External
5mega 28 MEGA VGiA % Trigger Sll:lllltt‘lner
CCD ) Q[ Output Shutter

*8

8
VIS BEAMAE) (partial | [ Shading | (Temperatre| [ Blemish | (CRATSN (LENTE]
7 *8 9
RS232C RGB Near-IR
T

*1: XCL-C500/C500C  *2: XCL-C280/C280C  *3: XCL-C130/C130C/C30/C30C

*4: XCL-C32/C32C *5: XCL-C130/C130C  *6: XCL-C32/C32C/C30/C30C

*7: XCL-C500/C280/C130/C32/C30 *8: XCL-C500C/C280C/C130C/C32C/C30C
*9: XCL-C280/C130

The XCL-C Series cameras incorporate compactly various
features and some Sony’s unique features including Shading
Correction with its cubic shaped-design.

With high frame rate performance, the XCL-C Series lineup
consists of 10 models ranging from VGA to 5 Mega model in
monochrome and color versions.

W High frame rate

~ 26 fps (Sensor output 2ch) ~ N
1/1.8-type CCD | 2.8 Mega 16 fps (Sensor output 1oh) XCL-C280 | XCL-C280C

2/3-type CCD | 5 Mega 15 fps XCL-C500 | XCL-C500C

The XCL-C280/C280C cameras are equipped with sensor output 1ch or 2ch,
and the frame rate depends on the channel serected. (Default setting 26 fps)

W Near-infrared Sensitivity: XCL-C280, XCL-C130
Utilizing high sensitivity sensor, the XCL-C280 and XCL-C130
cameras are usable ever in the near-infrared region.
XCL-C280: EXview HAD CCD Il v
XCL-C130: EXview HAD CCD ™

| XCL-C500/C500C/C280/C280C/C130/C130C/C32/C32C/C30/C30C

Liile RCL

B Shading Correction
Shadings caused by a drop in the amount of light around
the lens or light source variation are corrected. Three sets
of user settings can be saved.

B Temperature Readout
The camera’s internal temperature can be read from the
temperature sensor installed in the circuit board.

Bl Defect correction
It corrects clear defect points and opaque defect points which
increase under the high/low temperature or when exposed for
a long time (seconds). From the peripheral pixels, correction is
performed on coordinate pixels in which defects are detected.
Factory setting and user setting can be selected.
* Factory setting: OFF

B Trigger modes
Free run/Special trigger mode
(Bulk trigger/Sequential trigger)

CCD/Image size Frame rate B/W Model | Color Model
1/3-type CCD | VGA 130 fps XCL-C30 | XCL-C30C W Readout modes .
1/2-type CCD | VGA 104 fps XCL-C32 | XCL-C32G Normal/Binning (Monochrome camera only)/Partial scan
1/3-type CCD | SXGA 31 fps XCL-C130 | XCL-C130C H Binning (Monochrome camera only)

<Vertical Binning/Horizontal Binning>
By adding 2 vertical pixels or 2 horizontal pixels, the frame
rate in vertical binning is increased along with the sensitivity.
The color camera cannot set this. This can be set with or
without a trigger. Partial scan can be used concurrently and
horizontal and vertical can be set at the same time.
*The XCL-C500 can perform vertical binning only when Height is

> 2048.

W Partial scan

Only the area selected from the effective pixel area can be
read out. Clearing unnecessary parts at high-speed allows
high-speed reading. The area size is selected by the HEIGHT
and WIDTH commands, and the read beginning point is
selected by the OFFSETX and OFFSETY commands.



OFFSETX
'

b WIDTH 4
OFFSETY - og-nnn--== ' j
HEIGHT #
----------- Partial
scan
Configurable range
WIDTH HEIGHT
XCL-C30/C30C 16 to 658 2t0 494
XCL-C32/C32C 16 to 658 2to 494
XCL-C130/C130C 16 to 1296 2 to 966
XCL-C280/C280C 16 to 1940 2 to 1460
XCL-C500/C500C 16 to 2456 480 to 2058

* Configurable values
The values of OFFSETX, OFFSETY, WIDTH and HEIGHT increase or
decrease in steps of 2.

B Shutter: Manual/External trigger shutter/Auto

B Shutter speed: Manual 2 sec to 1/100,000 sec in 1 ps
increments

W Synchronization: Hardware trigger, Software trigger

B White balance (color camera only)

e One push WB
The white balance can be automatically adjusted once when
the WHITEBALANCE-AUTO command is executed.
The detection area is set to the screen center by default.
The detection frame can be changed arbitrarily (AWB-
FRAME).

* Manual
Each Gain of R, G, and B is adjustable manually.

B Readout features
e Built-in test pattern
B/W model: monochrome chart
Color model: monochrome chart/color chart
e LUT (Look-Up Table)
The following Five types of presets are provided.
Binarization, 5-point interpolation, and arbitrary setting can

be changed.
LUT off, Reverse, Binarization, 5-point interpolation, Arbitrary
setting.
1. LUT off 2. Reverse 3. Binarization
4095
0 4095

4. 5-point interpolation 5. Arbitrary setting

M 3 x 3 filter
Utilizing the 3 x 3 filter, you can obtain images in various
processing conditions.
Depending on the patterns of parameters, you can reduce
noise, apply edge enhancement and extract the contour.

3 x 3 filter: OFF

Laplacian filter

B Camera Link Tap
1tap output or 2tap output can be selected, regardless of the
camera settings. Output clock frequencies are as follows.

T XCL-C30 | XCL-C32 | XCL-C130 | XCL-C280 | XCL-C500
P XCL-C30C | XCL-C32C | XCL-C130C | XCL-C280C | XCL-C500C

1 50 MHz 40 MHz 50 MHz 81 MHz 80 MHz
2 25MHz | 20MHz | 25MHz | 40.5MHz | 40 MHz

CAMERALINK-TAP

* The camera link cable can be extended when the 2tap output is selected.
However, the 2tap output can’t be selected when RGB 24 bit output mode
is selected.

* Factory setting: 2tap output

B CameraLink: PoCL/non-PoCL

B Dimensions (excluding protrusions):
29 (W) x 29 (H) x 30 (D) mm

B Mass: Approx. 200 g

B C-mount

B High Shock and Vibration Resistance

Accessories

B Compact camera adaptor
DC-700/700CE

M 12-pin camera cable (CE standard)
CCXC-12P02N (2 m)
CCXC-12P05N (5 m)
CCXC-12P10N (10 m)
CCXC-12P25N (25 m)

B Tripod adaptor
VCT-333I

2-M2 depth 3 . 14.5
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Specifications

B/W model
XCL-C30 XCL-C32 XCL-C130 XCL-C280 XCL-C500
Camera
Image size VGA VGA SXGA 2.8 Mega 5 Mega
§ ) 1/3-type PS IT CCD 1/1.8-type PS IT GCD )
Image sensor 1/3-type PS IT CCD 1/2-type PS IT CCD (EXview HAD CCD) (EXview HAD CCD Il 2/3-type PS IT CCD
UGS CHESETDEER 659 x 494 659 x 494 1,206 x 966 1,040 x 1,460 2,456 x 2,058

(HxV)

Cell size (H x V)

7.4 um x 7.4 pm

9.9 uym x 9.9 ym

3.75 pm x 3.75 pm

3.69 pm x 3.69 pm

3.45 pm x 3.45 pm

Standard output pixels

HxV) 640 x 480 640 x 480 1,280 x 960 1,920 x 1,440 2,448 x 2,048
Color filter - — - - -
Frame rate 130 fps 104 fps 31 fps 26 fps*! 15 fps

Minimum illumination

1.5 Ix (Iris: F1.4, Gain: 18 dB,

Shutter: 1/90 sec)

1.0 Ix (Iris: F1.4, Gain: 18 dB,

Shutter: 1/60 sec)

0.5 Ix (Iris: F1.4, Gain: 18 dB,

Shutter: 1/30 sec)

0.5 Ix (Iris: F1.4, Gain: 18 dB,

Shutter: 1/25 sec)

0.5 Ix (Iris: F1.4, Gain: 18 dB,
Shutter: 1/15 sec)

Sensitivity F5.6 (400 Ix, Gain: 0 dB) F5.6 (400 Ix, Gain: 0 dB) F5.6 (400 Ix, Gain: 0 dB) F5.6 (400 Ix, Gain: 0 dB) F8 (400 Ix, Gain: 0 dB)
SNR More than 50 dB (Lens close, Gain: 0 dB, 8 bits)

Gain Auto, Manual: 0 dB to 18 dB

Shutter speed Auto, Manual: 2 sec to 1/100,000 sec in 1 ps increments

Reference video output level

235 steps (default setting 8 bit)

Reference pedestal level

16 steps (default setting 8 bit) ‘ 15 steps (default setting 8 bit)

mera Features

Readout modes

Normal, Binning (2 x 1, 1 x 2, 2 x 2), Partial scan

Readout features

LUT (Binarization, Gamma (arbitrary setting), Test pattern (monochrome chart), 3x3 filter

Synchronization

Internal/External (Hardware trigger, Software trigger)

Trigger modes

OFF (Free run), ON (Trigger edge detection, Trigger width detection), Special trigger (Bulk/Sequential)

User Set/Memory channel 16 channels
User memory 32 kbytes + 64 bytes x 16 ch
W (Pixel) 16 to 658 16 to 1296 16 to 1940 16 to 2456
Partial scan
H (Line) 2to 494 2 to 966 2 to 1460 480 to 2058
GPO EXPOSURE/Strobe/LVAL/FVAL/Sensor readout/Trigger through/Pulse generation signal/User definition 1, 2, 3 (Selectable)
Other features Shading correction, Defect correction, Temperature readout, Sensor tap switching*?
Interface
Video data output digital Mono 8, 10, 12-bit (default setting 8 bits)
Digital interface LvVDS
Camera specification PoCL, Base Configuration, CameraLink® Version 1.2
Output data clook 25 Wit 2 1o 20 Mt 2 tap 25 Wit 2t S0z 2 oo oM 2 tap
Digital I/0 TTL IN (x3), TTL OUT (x3)
General
Lens mount C-mount
Flange focal length 17.526 mm
Power requirements DC +12 V (10.5 V to 15.0 V: DC IN terminal/ 10 V to 13 V: Digital IF terminal)
Power consumption 28W 2.4W 3.0wW ‘ 3.2W
Operating temperature -5°C to +45°C
:eer:s;rr::g;e guarantee 0°C to 40°C
Storage temperature -30°C to +60°C

Operating humidity

20% to 80% (no condensation)

Storage humidity

20% to 95% (no condensation)

Vibration resistance

10 G (20 Hz to 200 Hz)

Shock resistance

70G

Dimensions (W x H x D)

29 x 29 x 30 mm (excluding protrusions)

Mass

Approx. 56 g

MTBF

69,400 hours (Approx. 7.9 years)

Regulations

UL60950, FCC Class A, CSA C22.2-No.1, IC Class A Digital Device, CE: EN55022 (Class A),
AS EMC: EN61326, VCCI Class A, KCC

Supplied accessories

Lens mount cap (1), Operating Instructions (1)

*1: Sensor Tap 2ch

*2:XCL-C280 only

*“CameralLink”, “PoCL(Power over Camera Link)” and related symbols are trademarks or registered trademarks of AIA (Automated Imaging Association).

*EXview HAD CCD Il and EXview HAD CCD are trademarks of Sony Corporation.

XCL-C500/C500C/C280/C280C/C130/C130C/C32/C32C/C30/C30C



Color model
XCL-C30C XCL-C32C XCL-C130C XCL-C280C XCL-C500C g
Camera a_
Image size VGA VGA SXGA 2.8 Mega 5 Mega 2
Image sensor 1/3-type PS IT CCD 1/2-type PS IT CCD 1(5(\755 E%TC%CDE)) zé;\ﬁ;xp: AF;JS(I;TCS%E)) 2/3-type PS IT CCD §
(’:r:‘\‘;)er S GiiED el 659 x 494 659 x 494 1,206 x 966 1,940 x 1,460 2,456 x 2,058 §
Cell size (H x V) 7.4 pm x 7.4 pm 9.9 um x 9.9 pm 3.75 ym x 3.75 pm 3.69 pm x 3.69 pm 3.45 pm x 3.45 pm 3
f"_:a:c\’/")’"d TP el 640 x 480 640 x 480 1,280 x 960 1,920 x 1,440 2,448 x 2,048 3
Color filter RGB color moxaic filter
Frame rate 130 fps 104 fps 31 fps 26 fps*! 15 fps

Minimum illumination

15 Ix (Iris: F1.4, Gain: 18 dB,
Shutter: 1/90 sec)

12 Ix (Iris: F1.4, Gain: 18 dB,
Shutter: 1/60 sec)

12 Ix (Iris: F1.4, Gain: 18 dB,
Shutter: 1/30 sec)

10 Ix (Iris: F1.4, Gain: 18 dB,
Shutter: 1/25 sec)

8 Ix (Iris: F1.4, Gain: 18 dB,
Shutter: 1/15 sec)

Sensitivity F5.6 (2,000 Ix, Gain: 0 dB) F5.6 (2,000 Ix, Gain: 0 dB) F5.6 (2,000 Ix, Gain: 0 dB) F5.6 (2,000 Ix, Gain: 0 dB) F8 (2,000 Ix, Gain: 0 dB)
SNR More than 50 dB (Lens close, Gain: 0 dB, 8 bits)

Gain Auto, Manual: 0 dB to 18 dB

Shutter speed Auto, Manual: 2 sec to 1/100,000 sec in 1 ps increments

White balance

Manual, One push

Reference video output level

235 steps (default setting 8 bit)

Reference pedestal level

16 steps (default setting 8 bit)

15 steps (default setting 8 bit)

Ca

mera Features

Readout modes

Normal, Partial scan

Readout features

LUT (Binarization, Gamma (arbitrary setting), Test pattern (Monochrome chart/color chart), 3x3 filter

Synchronization

Internal/External (Hardware trigger, Software trigger)

Trigger modes

OFF (Free run), ON (Trigger edge detection, Trigger width detection), Special trigger (Bulk/Sequential)

User Set/Memory channel

16 channels

User memory 32 kbytes + 64 bytes x 16 ch

. W (Pixel) 16 to 658 16 to 1296 16 to 1940 16 to 2456
Partial scan

H (Line) 2to 494 2 to 966 2 to 1460 480 to 2058
GPO EXPOSURE/Strobe/LVAL/FVAL/Sensor readout/Trigger through/Pulse generation signal/User definition 1, 2, 3 (Selectable)
Other features Shading correction, Defect correction, Temperature readout, Sensor tap switching*2
Interface

Video data output digital Raw 8, 10, 12-bit (default setting Raw 8 bits), RGB

Digital interface

LvDS

Camera specification

PoCL, Base Configuration, CameraLink® Version 1.2

50 MHz (1 tap)

40 MHz (1 tap)

50 MHz (1 tap)

81 MHz (1 tap)

80 MHz (1 tap)

ek elet 25 MHz (2 tap) 20 MHz (2 tap) 25 MHz (2 tap) 40.5 MHz (2 tap) 40 MHz (2 tap)
Digital I/0 TTL IN (x3), TTL OUT (x3)
General
Lens mount C-mount
Flange focal length 17.526 mm

Power requirements

DC +12V (10.5 V to 15.0 V: DC IN terminal/ 10 V to 13 V: Digital IF terminal)

Power consumption 28W 24W 3.0wW 32W
Operating temperature -5°C to +45°C
Performance guarantee 0°C to 40°C

temperature

Storage temperature

-30°C to +60°C

Operating humidity

20% to 80% (no condensation)

Storage humidity

20% to 95% (no condensation)

Vibration resistance

10 G (20 Hz to 200 Hz)

Shock resistance

70G

Dimensions (W x H x D)

29 x 29 x 30 mm (excluding protrusions)

Mass Approx. 56 g
MTBF 69,400 hours (Approx. 7.9 years)

. UL60950, FCC Class A, CSA C22.2-No.1, IC Class A Digital Device, CE: EN55022 (Class A),
Regulations

AS EMC: EN61326, VCCI Class A, KCC

Supplied accessories

Lens mount cap (1), Operating Instructions (1)

*1: Sensor Tap 2ch (default settiog )
*2: XCL-C280 only

*“CameraLink”, “PoCL(Power over Camera Link)” and related symbols are trademarks or registered trademarks of AIA (Automated Imaging Association).
* EXview HAD CCD Il and EXview HAD CCD are trademarks of Sony Corporation.

XCL-C500/C500C/C280/C280C/C130/C130C/C32/C32C/C30/C30C
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B/W model
e XCL-C30

(Lens characteristics and light source characteristics excluded.)
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Location and Function of Parts and Controls

@ Lens mount (C-mount) @
Attach any C-mount lens
or other optical equipment.

Note

The lens must not project
more than 10 mm from the
lens mount.

Lens mount shoulder

10 mm or |esstr%§

@ Guide screw holes (Top)
(® Guide screw holes/Tripod screw holes (bottom)
When using a tripod, use these four screw holes to attach a VCT-
333l tripod adaptor.
(4 Reference screw holes (bottom)
These precision screw holes are for locking the camera module.
Locking the camera module into these holes secures the optical
axis alignment.

Rear Panel/Pin Assignments

(® DC IN (DC power input) connector (12-pin)

Pin No. Signal Pin No. Signal
1 Ground 7 GPI3 *?
2 DC12v 8 Ground
3 Ground 9 GPO3 '
4 GPO1 *' 10 GPI2 *
5 Ground 11 GPI1 *
6 GPO2 *' 12 Ground

*1 Signal output from pin 4, 6, 9 (GPO1/2/3) of DC IN
connector
This setting allows you to select from exposure signal, strobe
control signal, Hi/Low fixed value, etc.
The initial values of GPO1/2/3 are all Hi fixed.

*2 Signal output from pin 7, 10, 11 (GPI3/2/1) of DC IN
connector
Function as GPI input or trigger input. The initial setting is GPI1
for trigger input and GPI2/3 for GPI input.

(® DIGITAL IF (Interface) connector (26-pin miniconnector)
Camera Link Base Configuration:

Pin No. Signal Pin No. Signal
1 Power supply or Ground* 14 Ground
2 X0- 15 X0+
3 X1- 16 X1+
4 X2- 17 X2+
5 XCLK- 18 XCLK+
6 X3- 19 X3+
7 SerTC+ 20 SerTC-
8 SerTFG- 21 SerTFG+
9 CC1- 22 CC1+
10 CC2+ 23 CC2-
11 CC3- 24 CC3+
12 CC4+ 25 CC4-
13 Ground 26 Power supply or Ground*

*About the 1st pin and 26th pin of the DIGITAL IF connector
The connection differs depending on the type of camera module
interface board you use.

In the case of PoCL support:

Both the 1st pin and 26th pin are Power supply
In the case of non-PoCL support:

Both the 1st pin and 26th pin are Ground

(@ Status LED (Green)
When power is supplied to the camera, this button is lit. Various
settings are available, such as to light up when interlocking with
the trigger signal.

Connecting the Cables

®

@

@

®

Connect the camera cable to the DC IN connector and the Camera
Link cable to the DIGITAL IF cable respectively. If you use a camera
module interface board with support for PoCL, you can operate the
camera even if you do not connect the camera cable to the DC IN
connector. When you connect the Camera Link cable, turn the two
fastening screws on the connector to secure the cable tightly.
Connect the other end of the camera cable to the DC-700/700CE
and the other end of the Camera Link cable to the camera module
interface board.

(1 DC IN Connector (2) DIGITAL IF (Interface) Connector

(3 Camera Cable (@) Camera Link Cable (5) Fastening Screws

Note

When using the camera with a PoCL connection, make sure you
connect a PoCL compatible cable. Connecting a cable that is not
compatible with PoCL (non-PoCL) may cause a malfunction of the
camera or camera module interface board.

Controlling the Camera From the Host Device

You can control the camera from host device such as a computer.
The following table shows the major control functions.

Control functions Description

Operating mode Free run/Trigger

Free run 2 sec to 1/100,000 sec
Shutter speed Trigger edge detection 2 sec to 1/100,000 sec
Trigger pulse width Setting by trigger pulse
detection width
Gain 0dBto 18 dB
q Variable, 2-line increments (more than 480 lines for
Partial Scan XCL-C500)
LUT (Look Up Table) OFF/ON (Mode: 5 types)

DIGITAL IF connector/DC IN connector

Monochrome model: Mono 8/10/12-bit
Color model: Raw 8/10/12-bit, RGB 24-bit

External trigger input

Video output switch

Binning (Monochrome
camera only)

Defect correction OFF/ON
Shading correction OFF/ON

Trigger Signal Input

Trigger signals can be input via the 7th, 10th, 11th pins of the DC IN
connector, the CC1, CC2, CC3, CC4 pins of the Digital IF connector,
or the software command. Switchover of the trigger signal can be
changed via the TRG-SRC command.

2x1,1x2,2x2

command param Trigger signal assigned pin
7 DC IN connector 7th pin (GPI3)

10 DC IN connector 10th pin (GPI2)

11 DC IN connector 11th pin (GPI1)

101 Digital IF connector 22nd [+]/9th [-] (CC1)

TRG-SRC 102 Digital IF connector 10th [+]/23rd [-] (CC2)

103 Digital IF connector 24th [+]/11th [-] (CC3)

104 Digital IF connector 12th [+]/25th [-] (CC4)
0 Software command (TRG-SOFT)

20 OR of GPI1/GPI2/GPI3
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Trigger Signal Specifications

DC IN connector specification

—-—-2t024V
‘ ‘
| |
| i 7777777777 01004V
|
|
‘

|
|
|
i
2.0 us or less—» € - 1€ 2.0 ys or less
I I
[

|
i
10pusto2s 100 ps or more
Trigger input polarity = Negative
7777777777 21024V

| |

| |

i i ----0t00.4V
2.0 us or less =»! 1 > € 2.0 s or less |
! ! I
| |

10psto2s 100 s or more

Trigger input polarity = Positive

Digital IF connector specifications

0.30t0 0.40V

0.30t0o 0.40V 1.125t01.375V

-—--GND

Note

When inputting a trigger signal to the camera using the DC-
700/DC-700CE, use DC 5V or less at the logical high level.

Trigger Modes

There are three modes, Free run, Special trigger (Bulk Trigger/
Sequential Trigger).

The camera operates without a trigger signal and performs
the video output operation continuously after the shutter (exposure)
is finished when operating in Free run mode.

e Trigger edge detection (Polarity: positive)

Trigger signal ﬂ ﬂ
Exposure I I I I
¢ Trigger width detection (Polarity: positive)
f] "
Trigger signal ek b
Exposure I—I I
Bulk Trigger

Different camera setting configurations are stored in memory
channels beforehand, with the different settings applied to
acquire multiple video images at each trigger event. In the
following diagram, two images are acquired in one cycle.

Trigger signal ﬂ
Exposure | | | |

Memory channel Memory channel
1 settings 2 settings

Sequential Trigger

Different camera setting configurations are stored in memory
channels beforehand, with the different settings applied in sequence
to acquire a different image with each trigger event. In the following
diagram, two images with different exposure settings are acquired in

one cycle.
Trigger signal ﬂ ﬂ
Exposure | | | |

Memory channel Memory channel
1 settings 2 settings

| XCL-C500/C500C/C280/C280C/C130/C130C/C32/C32C/C30/C30C

External Trigger Signals and Timing of Shooting

In Trigger Edge mode, the time from when detecting a trigger
signal to when starting exposure is 0.7 to 1.5 us (differ depending
on the cameras). In Trigger Width mode, “Minimum Delay”
operation (0.7 to 1.7 us) or “Exact Exposure Time” operation can
be selected.

Trigger Inhibition

Trigger input can be disabled. This function is effective when
disabling the trigger signal to a specific camera in the
environment where multiple cameras are connected by the same
trigger signal and when preventing false operations caused by
noise contamination to the trigger signal line (due to the installed
environment).

e Exposure condition (detecting the drop edge):

Trigger signal | _| |_| ||
Trigger inhibition | off [ 1on [ Off
i Trigger
v t disabled y
Exposure i
\ \
Sensor output

Trigger Shift

This device can accept exposure by the next trigger even while a
video is output (except for the special trigger operation). In this
case, the trigger signal can become a noise source. When trigger
shift is enabled, adjustment is made automatically for operations
from trigger input to exposure to prevent noise contamination.
(The time from trigger input to exposure start will be delayed up
to 1 line.)

Trigger signal
Exposure

(Trigger shift off)

Exposure i [
(Trigger shift on) H

Yy
Sensor output / | [

TTiming of trigger shift on
Trigger shift max 1H when delay is maximum
in this interval Timing of trigger shift off

Trigger Delay

The camera can delay the trigger signal.

Trigger signal

Exposure i '

s

TRG-DLY \

Sensor output

Trigger Range Limit

Only signals in the set trigger width can be accepted as the
trigger signal. This functions as a noise filter, which removes
chattering or disturbance noise in the trigger signal line. This also
functions as a trigger selector, whereby only a specific camera
can be operated by the trigger when multiple cameras share one
trigger signal line.




Main set values can be saved to the channels 1 to 16 of
USERSET. User set is available during special trigger mode (Bulk
Trigger/Sequential Trigger).

The camera provides both manual and automatic gain control.

Manual gain control

This manual gain control can be variably set from 0 to 18 dB in
1 dB unit, or 0.0358 dB steps.

In addition to the above, the XCL-C280/C280C/C500/C500C
provides independent left and right controls (GainL and GainR).

Auto gain control

The camera provides the auto gain control function to
automatically control image brightness according to a user-
specified detection frame and image average level (variable from
0 to 16383 in 14 bit). The variable range is the same as for
manual gain control. Also, the auto gain control detection frame
showing each area’s image average level can be displayed and
adjusted. The detection frame is defined by Offset X and Y, Width
and Height percentage values (relative to the [100%] width and
height of the output video image).

Switching Sensor Tap

XCL-C280/C280C has a CCD with 2-channel output. Reading
speed is faster in 2-channel output than 1-channel output.
Although XCL-C500/C500C has a CCD with 2-channel output,
the number of sensor taps cannot be switched.

GPI

The value can be checked by detecting the signals input to the
DC IN connector 7th, 10th, and 11th using the GPl command.
Since all pins are pulled up, 1 (Hi level) is returned if they are
opened.

GPO

GPO1, GPO2, and GPOS3 outputs can be transmitted from the DC
IN connector 4th, 6th, and 9th pins, respectively. After selecting a
signal, the output polarity should be determined by GPO-
INVERTER. The strobe control signal can be set separately for
GPO1, GPO2, and GPOS.

command param1 param2 Setting

0 Exposure signal

Strobe control signal
LVAL signal

FVAL signal

Sensor readout signal

GPO-SRC 4/6/9

Trigger through signal

Pulse generation signal

User definition 1

User definition 2

O 0| N|O|O| | W|N| =

User definition 3
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Progressive @are 2/3 Type C PX)2Y |Partial | |Temperature
Scan pix@ QT | Scan | | Readout
3 s
External i Bulk |l Sequential RAW
w O EB LUT §B/WR o
"2 "2 *1
Ma“_“al Near-IR
TN |sensitity

*1: XCG-H280E
*2: XCG-H280CR

The XCG-H280 series cameras are digital video camera
module that incorporate a 2/3-type 2.8-megapixel PS CCD,
supports 1000BASE-T interface.

Conforming to GigE Vision standards (Ver. 1.2), the unit is
capable of transmitting uncompressed images via a LAN
cable at high efficiency.

Furthermore, the EXview HAD CCD Il that has sensitivity
in near-infrared domains and supports Full HD is employed,
permitting image acquisition at 32 fps and shooting of fast-
moving objects even in the night-vision environment.

With external trigger input interface and strobe control output,
the XCG-H280 Series cameras are ideally suited to the
various applications such as ITS (Intelligent Transportation
Systems) as well as traditional machine-vision applications.

M 2/3-type 2,830,000-pixel progressive scan CCD (Full-HD)
W High-quality and high-speed image capturing

Connection Diagram @

XCG-H280 Series
Sensor | Data . :
Ta outbut Frame rate Maximum output of pixels
p p HxV)
4ch 8-bit 59 fps 1,920 x 1,080
2ch 12-bit 32 fps* 1,920 x 1,080
1ch 12-bit 26 fps 1,920 x 1,440

* Default setting

Bl Near-infrared Sensitivity: XCG-H280E
Utilizing EXview HAD CCD Il technology enables the
XCG-H280E camera to capture clear images in near-
infrared wavelengths.

M GigE Vision Interface: GigE Vision® Version 1.2

B Readout modes
Normal/Binning (B/W model only)/Partial scan

B Trigger modes
Free run/Special trigger mode
(Bulk trigger/Sequential trigger)

W Trigger Operations (2 sec to 1/100,000 sec)
In addition to external trigger signal input, the software
trigger input that can be controlled by command from PC
are also selectable. Edge detection or Pulse width detection
can be selected, and the shutter speed can be set in 1 psec.
increments.

“GigE Vision” is a trademark of the AIA (Automated Imaging Association).

| XCG-H280E/H280CR

pigital Interface

GiG="

VISION

M Trigger delay
The camera can delay the trigger signal. The setting range is
0 ps to 4,000,000 ps in 1 ps increments.

Ml Trigger inhibition
Trigger input can be disabled. This function is effective
when disabling the trigger signal to a specific camera in the
environment where multiple cameras are connected by the
same trigger signal and when preventing false operations
caused by noise contamination to the trigger signal line (due
to the installed environment).

M Video data output
XCG-H280E: digital Mono, 8, 10, 12-bit
(default setting 8 bits)
XCG-H280CR: digital Raw, 8, 10, 12-bit
(default setting Raw 8 bits)

B Readout features
 Built-in test pattern
e LUT (Look-Up Table)
The following Five types of presets are provided. Binarization,
5-point interpolation, and arbitrary setting can be changed.
LUT off, Reverse, Binarization, 5-point interpolation, Arbitrary
setting.

H Binning (XCG-H280E)
<Vertical Binning/Horizontal Binning>
By adding 2 vertical pixels or 2 horizontal pixels, the frame
rate in vertical binning is increased along with the sensitivity.
The color camera cannot set this. This can be set with or
without a trigger. Partial scan can be used concurrently and
horizontal and vertical can be set at the same time.

B White balance (XCG-H280CR)
One push WB/Manual

H Frame Rate Control
You can change the frame rate while maintaining the shutter
setting. This is useful when you want to reduce packet sizes
per time by lowering the frame rate and reduce network traffic.

M Image Buffer (Memory Shot)
Images exposed from the sensor can be stored in built-in
memory of the unit, and read using the host PC when required.

B Temperature Readout
The camera’s internal temperature can be read from the
temperature sensor installed in the circuit board.

H Dimensions (excluding protrusions):
50 (W) x 50 (H) x 57.5 (D) mm

B Mass: Approx. 200 g



Accessories

M Tripod adaptor: VCT-ST70I

Spectral Sensitivity Characteristics

¢ XCG-H280E e XCG-H280CR S
Relative sensitivity Relative sensitivity 8
(@)

1.0 1.0 ‘ ra %

G \ s

0.8

0.2 0.2 \ / \
N \

-
oo oo ~— /\;L \
400 500 600 700 800 900 1000 " 400 450 500 550 600 650 700
Wavelength (nm) Wavelength (nm)
(Lens characteristics and light source characteristics excluded.) (Lens characteristics and light source characteristics excluded.)
Specifications
\ XCG-H280E \ XCG-H280CR

Camera
Image type B/W ‘ Color
Image size 2.8 Mega
e SEE 2/3-type PS IT CCD

(EXview HAD CCD Il)

Number of effective pixels (H x V) 1,940 x 1,460
Cell size (H x V) 4.54 ym x 4.54 ym
Standard output pixels (H x V) 1,920 x 1,080
Color filter - ‘ Color mosaic
Frame rate 32 fps (4 ch 59 fps)
Minimum illumination 0.5 Ix Iris: F1.4, Gain: +18 dB, Shutter: 1/32 sec 6 Ix Iris: F1.4, +18 dB, Shutter: 1/32 sec
Sensitivity F8 (400 Ix, Gain: 0 dB) F8 (2000 Ix, Gain: 0 dB)
SNR More than 50 dB (Lens close, Gain: 0 dB, 8 bits)
Gain Auto, Manual: 0 dB to 18 dB
Shutter speed Auto, Manual: 2 sec to 1/100,000 sec
White balance - ‘ Manual, One push

Camera Features
Readout modes Normal/Binning (2 x 2, 1 x 2, 2 x 1), Partial scan ‘ Normal, Partial scan
Readout features Gamma (variable), Test pattern
Synchronization Hardware trigger, Software trigger
Trigger modes Edge Detection, Pulse Width Detection, Trigger Delay, Bulk Trigger, Sequential Trigger, Software Trigger (via 1000BASE-T)
User Set/Memory channel 16 channels
User memory 64 byte x 16 channels
Image buffer 16 frames
Other features Temperature Readout

Interface
Video data output digital Mono, 8, 10, 12-bit (default setting 8 bits) ‘ digital Raw, 8, 10, 12-bit (default setting Raw 8 bits)
Interface Gigabit Ethernet (1000BASE-T)
Camera specification GigE Vision® Version 1.2 Compliant
Digital I/0 TTLIN (x2), TTL OUT (x2)

Others
Lens mount C-mount
Flange focal length 17.526 mm
Power requirements DC 12V (10.5V to 15.0 V)
Power consumption 58W
Operating temperature -10°C to +50°C
Performance guarantee temperature 0°Cto 40°C
Storage temperature -30°C to +60°C
Operating humidity 20% to 80% (no condensation)
Storage humidity 20% to 95% (no condensation)
Vibration resistance 10 G (20 Hz to 200 Hz, 20 minutes for each direction-x, y, z)
Shock resistance 70G
MTBF Approx. 8.8 years
Dimensions (W x H x D) 50 x 50 x 57.5 mm (excluding protrusions)
Mass Approx. 200 g
Regulations UL2044, FCC Class A, CE: EN55022, AS/NZ: EN55022, VCCI: Class A, KC: KN22/KN24: Class A
Supplied accessories Lens mount cap (1), Connector plug 2P (1), Operating Instructions (1)

* “GigE Vision” is a trademark of the AIA (Automated Imaging Association).
* EXview HAD CCD Il is a trademark of Sony Corporation.

XCG-H280E/H280CR
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Location and Function of Parts and Controls

(@ Lens mount (C-mount)
Attach any C-mount lens or other optical equipment.
Note
The lens must not project more Lens mount shoulder
than 10 mm from the lens mount. 10 mm or |essj]j e
(@ Guide screw holes (Top)
(® LED light screw holes
Use these screw holes to attach the LED light to the camera
module.
Use an adapter appropriate for the LED light as required.
@ Guide screw holes/Tripod screw holes (bottom)
These precision screw holes are for locking the camera module.
Locking the camera module into these holes secures the optical axis
alignment. When using a tripod, use these four screw holes to attach
a VCT-ST70I tripod adaptor.
Note
Use the screws (M3 x 8 (4)) supplied with the tripod adaptor when
installing it on the camera module.

Rear Panel/Pin Assignments

® ®

AatnL

| XCG-H280E/H280CR

(5 DC 12 V (DC power input) connector
Connect the DC power cord to input the +12 V DC power supply.
The pin configuration of this connector is as follows.

Pin No. Signal
+ +12V
= GND
® I/0 (Input/Output) connector
Pin No. Signal
1 GPO[1]
2 GPO[2]
3 TRIGGER IN[1]
4 TRIGGER IN[2]
5 GPI[1]
6 GPI[2]
7 GND
(@ RJ45 connector

You can connect a LAN cable to this connector to control the
camera module from a host device to output image to a host
device.

Pin No. Signal Pin No. Signal
1 TP1 + 5 TP3 -
2 TP1 - 6 TP2 -
3 TP2 + 7 TP4 +
4 TP3 + 8 TP4 -

Connecting the Cables

Connect the DC power
cord to the DC 12V
connector and the LAN
cable to the RJ45 connector
respectively. Connect
the 1/0 cable to the I/0
connector.

(1 DC 12 V connector
(@ RJ45 connector

® 1/0 connector

(@ DC power cord

(® LAN cable

® 1/0 cable

GPO OQutput Specifications

When exposure output is selected, signal output is valid during image
sensor exposure. When strobe control output is selected, output
signal timing and pulse width can be precisely set to control external
devices such as strobes connected to the camera. The sensor
readout signal indicates that the imager is outputting images. If you
select user output, the High/Low-fixed output is obtained according
to the register set value. The polarity of the GPO output signal can be
changed, using the line selector. When connecting the GPO output
signal, terminate the connection with 10 kQ or higher impedance.

The figure shows an example in which the polarity of GPO output is
positive.

I
<

1 1
| Exposure time |

GPI Input Specifications

Be sure to use an external power supply between 5V and 24 V DC in
combination with resistance.




Trigger Signal Input

Trigger signals can be input via the 3rd, 4th, 5th and 6th pins of the
I/0O (Input/Output) connector, or the software command.

Name Data Description
SpecialTriggerSource 0 3rd pin
TriggerSource 1 4th pin

2 3rd or 4th pin
3 3rd, 4th pin
4 Software

5 5th pin

6 6th pin

Trigger Input Specifications

DC IN connector specification

——--2t024V
! |
m
! N1 0t00.4V
|
|
|
|

|

i

i

!

2.0 us or less=» < ! €« 2.0ps or less

I [
I |

10pusto2s 100 s or more

Trigger input polarity = Negative
7777777777 21024V
| |
| |
| | ----0t004V
2.0 s or less —»| €= -h: € 2.0ps or less |
I
|

10psto2s 100 ps or more

Trigger input polarity = Positive

Trigger Modes

There are three modes, Free run, Special trigger (Bulk Trigger/
Sequential Trigger).

The camera operates without a trigger signal and performs the
video output operation continuously after the shutter (exposure) is
finished when operating in Free run mode.

eTrigger edge detection (Polarity: positive)

fl
—

Trigger signal

fl
—

Exposure

eTrigger width detection (Polarity: positive)

£ b

Tri ignal

rigger signal Wy b
Exposure I_I I

Bulk Trigger

Different camera setting configurations are stored in memory
channels beforehand, with the different settings applied to acquire
multiple video images at each trigger event. In the following diagram,
two images are acquired in one cycle.

Trigger signal ﬂ
[ 1 [ ]

Memory channel Memory channel
0 settings 1 settings

Exposure

Sequential Trigger

Different camera setting configurations are stored in memory
channels beforehand, with the different settings applied in sequence
to acquire a different image with each trigger event. In the following
diagram, two images with different exposure settings are acquired in

one cycle.
Trigger signal ﬂ ﬂ
Exposure | | | |

Memory channel
0 settings

Memory channel
1 settings

External Trigger Signals and Timing of Shooting

In Trigger Edge mode, the time from when detecting a trigger signal
to when starting exposure is 1.5 psec.

Shooting is performed according to the “Exposure Time” specified in
advance.

In Trigger Width mode, “Minimum Delay” operation or “Exact
Exposure Time” operation can be selected. Time till starting exposure
is 1.5 ysec (Minimum Delay) and 35 psec (Exact Exposure Time), and
the duration of exposure is Valid period of Trigger Width +35 usec
(Minimum Delay) and Valid period of Trigger Width (Exact Exposure
Time).

Trigger Inhibition

Trigger input can be disabled. This function is effective when
disabling the trigger signal to a specific camerain the environment
where multiple cameras are connected by the same trigger signal
and when preventing false operations caused by noise
contamination to the trigger signal line (due to the installed
environment).

BJISWED O3PIA [B

eExposure condition (detecting the drop edge):

Trigger signal _J |_| J

Trigger inhibition [ Off [ o [ Off
i Trigger
y _ disabled y

Exposure ' '

\ y

]

Trigger Shift

This device can accept exposure by the next trigger even while a
video is output (except for the special trigger operation).

In this case, the trigger signal can become a noise source. When
trigger shift is enabled, adjustment is made automatically for
operations from trigger input to exposure to prevent noise
contamination.

(The time from trigger input to exposure start will be delayed up to
1line.)

Trigger signal

—

Sensor output

Exposure |—|
(Trigger shift off) 0 i
Exposure : li'
(Trigger shift on) E T

Sensor output / | []

Timing of trigger shift on

Trigger shift max 1H when delay is maximum

in this interval

Timing of trigger shift off

Vertical Binning

Vertical Binning increases sensitivity and doubles frame rate by
adding vertically adjacent pixel data.

When Vertical Binning is activated, the maximum vertical image size
is halved.

Horizontal Binning

Horizontal Binning increases sensitivity by adding horizontally adjacent
pixel data.

When Horizontal Binning mode is activated, the maximum horizontal
image size is halved.

Note

Frame rate is not doubled by activating Horizontal Binning mode.

XCG-H280E/H280CR |
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XCG-5005E w)
XCG-SOOSCR (RAW Color)
XCG-U100E ew)
XCG-U100CR (Raw colon)
XCG-SX99E &w)
XCG'VGOE (RAW Color)

ngresswe @are 18 Type
Scan P|x@ CCD CcCDh CCD / |Lens Mouny
VGA Partla External if Bulk
S Trigger "
0utpu can Shutter
Sequentla T B RAW anual
Trlgger Color ‘:"a“r:ge B‘:’Iglr:ge

*1: XCG-5005E/XCG-5005CR/SX99E *2: XCG-U100E/XCG-U100CR
*3: XCG-V60E *4: XCG-5005E/XCG-5005CR
*5: XCG-SX99E *6: XCG-5005CR/XCG-U100CR
*7: XCG-5005E/XCG-V100E/XCG-SX99E/XCG-V60E

The XCG Series incorporates the GigE Vision interface, which
is specifically standardized for machine vision applications
based on Gigabit Ethernet technology. The newly expanded
XCG Series now consists of seven models — the XCG-
5005E, the XCG-U100E, the XCG-SX99E, and the XCG-
VB0E. In addition, the XCG-SX99E, and XCG-5005E feature
critical camera functions for security applications such

as IR wavelength coverage (XCG-SX99E) and ultra-high
5-megapixel resolution (XCG-5005E).

The XCG camera series offers choice, flexibility, and high
image quality options to match your specific inspection
application requirements. By utilizing the features and benefits
of the GigE Vision interface, the XCG Series expands the
possibilities for factory automation and security applications,
while also delivering the potential of significant cost savings.

H High image quality, high speed image output
(B/W model)
XCG-5005E equips a 5,000,000-pixel
2/3-type CCD that enables image output at 15 fps.
XCG-U100E equips a 2,000,000-pixel
1/1.8-type CCD that enables image output at 15 fps.
XCG-SX99E equips a 1,450,000-pixel
2/3-type CCD that enables image output at 27 fps.
XCG-V60E equips a 330,000-pixel
1/3-type CCD that enables image output at 90 fps.
B Near-infrared sensitivity: XCG-SX99E

B GigE vision Interface: GigE vision® version 1.2

Connection Diagram @

* “GigE Vision” is a trademark of the AIA (Automated Imaging Association).
* “Genlcam” is a trademark of EMVA (European Machine Vision Association).

| XCG-5005E/5005CR/U100E/U100CR/SX99E/V60E
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M Digital clamp XCG-5005E/XCG-5005CR
The XCG-5005E and XCG-5005CR provides the digital clamp
function to correct black level difference between left and right
images. The digital clamp has the following three modes.
e One-Shot Clamp  ® Auto Clamp e OFF

B External trigger shutter function (2 sec to 1/100,000 sec)
You can obtain still images by synchronizing with external trigger
signals and operating the shutter at your own timing. This function
is useful to shoot a fast-moving object clearly.

B Trigger modes
Free run/Special trigger mode

(Bulk trigger/Sequential trigger)

M Trigger delay
This function applies a trigger delay within the camera. Use it to
synchronize trigger timing when the trigger signal is offset from the
desired object exposure timing. Setting range is 0 us to
4,000,000 gs, in 1 us units.

M Partial scan
The partial scan function outputs a user-defined region (Area of
Interest) within the overall image area.
Cut-out position settings are specified with the following units:
e \lertical: 4-scan line units
® Horizontal: 8-pixel units

M Binning mode (B/W model only)
This mode increases sensitivity and frame rate by combining
vertically adjacent pixel data from the CCD.

B Frame rate control

You can change the frame rate while maintaining the shutter
setting. This is useful when you want to reduce packet sizes per
time by lowering the frame rate and reduce network traffic.

B Strobe control outputs
M Auto gain control
The camera provides the auto gain control function to

automatically control image brightness according to a user-
specified detection frame and image average level.



Accessories

B Compact camera adaptor

e DC-700/700CE
M 12-pin camera cable (CE standard) Q
e CCXC-12P02N (2 m)
¢ CCXC-12P05N (5 m) 2:M13 depth 4 <
* CCXC-12P10N (10 m) o
o
e CCXC-12P25N (25 m) 75.5 2-M2 depth 4 o
) 44 (8) ()
M Tripod adaptor ; ] 5
¢ VCT-ST70I g
ol 4 L
T _—
13 60 2-M2 depth 2.6
4-M3 depth 4 375
I N /—1
& &
1 JT
Unit: mm
Specifications
| XCG-5005E | XCG-5005CR | XCG-U100E | XCG-U100CR | XCG-SX99E | XCG-V60E
Camera
Image type B/W Color B/W Color B/W B/W
Image size 5 Mega 5 Mega UXGA UXGA SXGA VGA
Image sensor 2/3-type PSIT CCD | 2/3-type PSIT CCD | 1/1.8-type PS IT CCD | 1/1.8-type PS IT CCD 2(&}}’5 E%TC%%E)’ 1/3-type PS IT CCD
Number of effective pixels (H x V) 2456 x 2058 2456 x 2058 1628 x 1236 1628 x 1236 1392 x 1040 659 x 494
Cell size (H x V) 3.45 uym x 3.45 um 3.45 um x 3.45 um 4.4 um x 4.4 um 4.4 pum x 4.4 um 6.45 um x 6.45 um 7.4 pum x 7.4 um
Standard output pixels (H x V) 2,448 x 2,048 2,448 x 2,048 1,600 x 1,200 1,600 x 1,200 1,360 x 1,024 640 x 480
Color filter - Color moxaic - Color moxaic - -
Frame rate 15 fps 15 fps 15 fps 27 fps 27 fps 90 fps
A luieten 11Ix (Lens: F1.4, Gain: 18 | 6 Ix (Lens: F1.4, Gain: 18 | 1 Ix (Lens: F1.4, Gain: 18 | 6 Ix (Lens: F1.4, Gain: 18 0.4 Ix (Lens: F1.4, Gain: 18| 1 Ix (Lens: F1.4, Gain: 18
dB, Shutter: 1/15 sec) dB, Shutter: 1/15 sec) dB, Shutter: 1/15 sec) dB, Shutter: 1/15 sec) dB, Shutter: 1/15 sec) dB, Shutter: 1/605 sec)
Sensitivity F5.6 (400 Ix, Gain 0 dB) | F8 (2,000 Ix, Gain 0 dB) | F5.6 (400 Ix, Gain 0 dB) | F5.6 (2,000 Ix, Gain 0 dB) | F8 (400 Ix, Gain 0 dB) |F5.6 (400 Ix, Gain 0 dB)
SNR 1 step (Lens close, Gain: 0 dB, 8 bits)
Gain Auto/Manual: 0 to 18 dB
Shutter speed 2 sec to 1/100,000 sec

Mhite balance — I I — Manual One push | — I —

Camera Features

Manual One push

Readout modes

Normal/Binning (1 x 2)
/Partial scan

Normal/Partial scan

Normal/Binning (1 x 2)
/Partial scan

Normal/Partial scan

Normal/Binning (1 x 2)
/Partial scan

Normal/Binning (1 x 2)
/Partial scan

Readout features

Binarization, Gamma
(arbitrary setting) Gray
scale chart

Gamma (arbitrary
setting), color bar
pattarn

Binarization, Gamma
(arbitrary setting) Gray
scale chart

Gamma (arbitrary
setting), color bar
pattarn

Binarization, Gamma
(arbitrary setting) Gray
scale chart

Binarization, Gamma
(arbitrary setting) Gray
scale chart

Trigger modes

Edge/Width mode, Software trigger (1000BASE-T), Bulk trigger, Sequential trigger, Trigger inhibit, Trigger/Strobe delay

User Set/Memory channel

16 channels

User memory

16 bytes + 64 bytes x

64 bytes x 16 channels

16 bytes + 64 bytes x

64 bytes x 16 channels

16 bytes + 64 bytes x

16 bytes + 64 bytes x

16 channels 16 channels 16 channels 16 channels

Interface

Video data output digital Mono, 8, 10, 12-bit ‘ digital Raw, 8, 10, 12-bit | digital Mono, 8, 10, 12-bit ‘ digital Raw, 8, 10, 12-bit | digital Mono, 8, 10, 12-bit | digital Mono, 8, 10, 12-bit

(default setting 8 bits)  |(default setting Raw 8 bits)|  (default setting 8 bits) | (default setting Raw 8 bits)|  (default setting 8 bits) (default setting 8 bits)

Interface Gigabit Ethernet (1000BASE-T)

Camera specification GigE Vision® Version 1.2 Compliant

Digital /0 I1SO IN (x1), ISO OUT (x1), TTL OUT (x1)
Others

Lens mount C-mount

Flange focal length 17.526 mm

Transfer rate 1 Gbps

Power requirements

DC +12 V (10.5 V to 15.0 V) (from 12-pin connector)

Power consumption 43W I 43W I 31w 35W I 36 W I 31w
Operating temperature -5°C to +45°C | -10Cto+45C | -5°C to +45°C | -10Cto+45C | -5°C to +45°C | -5°C to +45°C
Performance guarantee temperature 0°C to 40°C

Storage temperature -30°C to +60°C

Operating humidity

20% to 80% (no condensation)

Storage humidity

20% to 95% (no condensation)

Vibration resistance

10 G (20 Hz to 200 Hz, 20 minutes for each direction-x, y, 2)

Shock resistance

70G

Dimensions (W x H x D)

44 x 33 x 67.5 mm (excluding protrusions)

Mass

Approx. 145 g

MTBF

Approx. 8.5 years

Approx. 8.5 years

Approx. 9.9 years

Approx. 9.9 years

Approx. 9.9 years

Approx. 9.7 years

Regulations

UL60950-1, CSA
C22, 2 NO60950-1,
FCC/IC: Class A, CE:
EN61326-1, VCCI:
Class A, AS/NZ:
IEC61326-1, KC: KN22/
KN24: Class A

UL2044, FCC Class A,
CE: EN55022, AS/NZ:
EN55022, VCCI: Class
A, KC: KN22/KN24:
Class A

UL60950-1, CSA
C22, 2 NO60950-1,
FCC/IC: Class A, CE:
EN61326-1, VCCI:
Class A, AS/NZ:
IEC61326-1, KC: KN22/
KN24: Class A

UL2044, FCC Class A,
CE: EN55022, AS/NZ:
EN55022, VCCI: Class
A, KC: KN22/KN24:
Class A

UL60950-1, CSA
C22, 2 NO60950-1,
FCC/IC: Class A, CE:
EN61326-1, VCCI:
Class A, AS/NZ:
IEC61326-1, KC: KN22/
KN24: Class A

UL60950-1, CSA
C22, 2 NO60950-1,
FCC/IC: Class A, CE:
EN61326-1, VCCI:
Class A, AS/NZ:
IEC61326-1, KC: KN22/
KN24: Class A

Supplied accessories

Lens mount cap (1), O

perating Instructions (1)

* “GigE Vision” is a trademark of the AIA (Automated Imaging Association).
* EXview HAD CCD Il is a trademark of Sony Corporation.

XCG-5005E/5005CR/U100E/U100CR/SX99E/V60E
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Spectral Sensitivity Characteristics

B/W model
e XCG-5005E

(Lens characteristics and light source characteristics excluded.)
Relative sensitivity
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(Lens characteristics and light source characteristics excluded.)
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Color model
e XCG-5005CR

(Lens characteristics and light source characteristics excluded.)

Relative sensitivity

e XCG-SX99E
(Lens characteristics and light source characteristics excluded.)
Relative sensitivity
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Location and Function of Parts and Controls

@ Lens mount (C-mount)
Note
) Lens mount shoulder
The lens must not project

10 mm or Iesst /
more than 10 mm from the lens ’—%-‘
mount.

(@ Guide screw holes (at the top)

® Guide screw holes/Tripod screw holes (at the bottom)
When using a tripod, use these four screw holes to attach a VCT-
ST70I tripod adaptor.

(@ Reference screw holes (at the bottom)
These precision screw holes are for locking the camera module.
Locking the camera module into these holes secures the optical
axis alignment.

Rear Panel/Pin Assignments

®(

® @

1000BASE-T

o

-

(® DC IN (DC power input) connector (12-pin)
You can connect a camera cable CCXC-12P05N etc. to input the
+12 V DC power supply. The pin configuration of this connector is
as follows. For details on the pin arrangement, see the following
table.

Pin No. Signal Pin No. Digital signal
1 Ground 7 GPl input (ISO +)
2 +12V DC 8 Ground
3 Ground 9 NC
4 Multi-function output* (TTL) 10 NC
5 Multi-function output* (ISO -) 11 Trigger input
6 Multi-function output* (ISO +) 12 GPl input (ISO -)

* About multi-function output
You can select from the following signals based on settings.
Exposure output/strobe control outputs/GPO (fixed value Hi or
Low)
See the Users Guide for pin 4 TTL output level and pin 11 trigger
input level specifications.

(® RJ45 connector
You can connect a LAN cable to this connector to
control the camera module from a host device to output
image to a host device.

Pin No. Signal Pin No. Signal
1 TP1 + 5 TP3 -
2 TP1 - 6 TP2 - o
3 TP2 + 7 TP4 + <
4 TP3 + 8 TP4 - o
o
(@ POWER LED 9
Flashes or lights based on the internal status of the camera. 3
) S ]
Flashing: Obtaining IP address. N

Lit: IP address obtained.

Connecting the Cables

@ ®

Connect the camera cable to the DC IN connector and the LAN cable
to the RJ45 connector respectively. When you connect the LAN
cable, turn the two fastening screws on the connector to secure the
cable tightly.

(@ DC IN connector (2 RJ45 connector  (3) Camera cable

(@ LAN cable (8 Fastening screws

Triggering

The camera can be triggered by hardware or software triggering
events.

Hardware Triggering

Hardware triggering is performed by applying a signal to an input on
the 12-pin connector.

Exposure occurs according to the predetermined timing of the trigger
signal, which serves as the drive signal for acquiring video images. An
image is acquired whenever the drive signal is valid. This function is
used for shooting simultaneous video with multiple cameras.

Software Triggering

Software triggering is performed by an internal drive signal generated
within the camera in response to network commands. Exposure
occurs according to this trigger signal. This drive signal is useful for
triggering when hardware triggering is not suitable.

XCG-5005E/5005CR/U100E/U100CR/SX99E/V60E |
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Trigger Input Specifications

When trigger input polarity is positive

2Vto24V

Koo TT====

0Vto0.4V
I I
I I
2.0 ps max. /: >t : 2.0 pys max
I I
I I
I I
" 10 usto2s !
When trigger input polarity is negative
| 10usto2s ,
2Vto24V
0Vto04V

The voltage values described in the above diagram are the values
when the terminating impedance is 10 kQ or more.

Note

When inputting a trigger signal to the camera using the DC-700/
DC-700CE, use DC 5 V or less at the logical high level.

Special Trigger Modes

The three special trigger modes are Normal, Bulk and Sequential
triggering.

Normal trigger mode

The Normal mode outputs images continuously according to internal
continuous drive. When trigger drive is enabled, the camera is driven
by either hardware or software triggering. In this mode, the following
two drive methods are available according to the trigger mode: Edge
Trigger Mode (exposure begins at the rising edge of trigger pulses
with duration based on the shutter settings) or Width Trigger Mode
(exposure duration is the same as the duration set for the trigger
pulse width).

Edge trigger mode (at rising edge)

Trigger

Exposure I I I I

Width trigger mode (at rising edge) e

Trigger k% b
Exposure I_I I I

Bulk trigger mode

Different camera setting configurations are stored in memory
channels beforehand, with the different settings applied to acquire
multiple video images at each trigger event. In the following diagram,
two images are acquired in one cycle.

Trigger ﬂ
[ 1 [ ]

Memory channel Memory channel
0 settings 1 settings

Exposure

| XCG-5005E/5005CR/U100E/U100CR/SX99E/V60E

Sequential trigger mode

Different camera setting configurations are stored in memory
channels beforehand, with the different settings applied in sequence
to acquire a different image with each trigger event. In the following
diagram, two images with different exposure settings are acquired in
one cycle.

Trigger ﬂ ﬂ
[ 1 [ ]

Memory channel Memory channel
0 settings 1 settings

Trigger Delay

This function applies a trigger delay within the camera. Use it to
synchronize trigger timing when the trigger signal is offset from the
desired object exposure timing.

Exposure

Setting range is 0 us to 4,000,000 us, in 1 us units.

Trigger ﬂ |_|

|
Delayed }—fl
Trigger

[
-

Exposure

Multi-Function Outputs/GPIs (general-purpose inputs)

The multi-function output settings determine the function of the
camera’s output connector pins for GPO (general-purpose signal
output), exposure signal output or strobe control signal output. These
signal ports are used to control external devices. GPI ports are also
provided for input signals. The camera has two multi-function output
ports and one GPI port.

Exposure output
Signal output is valid during image sensor exposure. You can also
configure the polarity.

Strobe control outputs

Make precise adjustments to strobe control and control for other
external devices connected to the camera by controlling the timing
and width of signals. You can also configure the polarity. Setting
ranges are:

Strobe delay: 0 us to 4,000 us (in 1 us units)
Strobe width: 0 us to 4,000 us (in 1 us units)

GPO
Outputs can be High or Low active.

fl [

Trigger
Exposure I. I. I I
Exposure |:| | | Multi-
output : Strobe delay function

Strobe |;| | output

control ! 1 |_|-

%
output 17
Strobe width
GPO

Network Functions

The camera provides the following network functions.

¢ Packet Size

° DHCP Enable

e Persistent IP Address

¢ Payload Size

e Inter Packet Delay

e Persistent IP Enable

e Persistent IP Subnet Mask



The camera provides both manual and automatic gain control.

Manual gain control

Variable gain control in models XCG-U100CR can be set from 0 to 18
dB in 0.0358 dB increments, or from 0 to 502 in 0.0358 dB steps.

In addition to the above, the XCG-5005CR provides independent left
and right controls (GainL and GainR). When left and right gain should
be the same, set only the left level (GainL).

Auto gain control

The camera provides the auto gain control function to automatically
control image brightness according to a user-specified detection
frame and image average level (variable from 0 to 16383 in 14 bit).
The variable range is the same as for manual gain control.

Also, the auto gain control detection frame showing each area’s image
average level can be displayed and adjusted. The detection frame is
defined by Offset X and Y, Width and Height percentage values (relative
to the [100%] width and height of the output video image).

Partial Scan

The partial scan function outputs a user-defined region (Area Of
Interest) within the overall image area. The cut-out region for partial
scan is defined by Offset X and Offset Y (which indicate the start
point for cutting), and Width and Height (which indicate the area).
Contiguous blocks of minimum areas can be selected to define
regions. However, the defined region must be a square or right
rectangle. T- and L-shaped regions are invalid.

OFFSETX
H WIDTH 4

—
OFFSETY = ogetcnmcn- ' '
HEIGHT #
........... Partial
‘ scan
Note

Be aware that the frame rate increases for vertical cut-outs, while
the frame rate remains unchanged for horizontal cut-outs.

Frame Rate Control

The camera provides the following two methods for frame rate control
during internal continuous drive operation.

Auto Frame Rate setting
The fastest frame rate is configured automatically based on the
current shutter setting and partial scan setting. This is the default
frame rate control setting for the camera.
To increase the frame rate, enable the partial scan function.
Depending on whether the exposure time is longer than the frame
period, the frame rate will be reduced proportionally. Therefore,
shorten the shutter time as necessary.

Frame Rate setting
Configure the frame rate manually. However, you cannot increase
the frame rate beyond the fastest setting. In addition, if the
exposure time is longer than the configured frame period, the frame
rate will be reduced in proportion to the exposure time.
When you want to minimize network traffic, use this setting to lower
the frame rate while maintaining the same shutter setting.

The camera has a frame rate display function for verifying the
frame rate obtained using the above settings. By using this function
to confirm that an anticipated frame rate has been obtained, you
can verify frame correspondence with hardware triggering. For
width-mode hardware triggering, set the hardware trigger period

to the displayed frame rate, and set the hardware trigger width

to the displayed internal shutter value. For edge-mode hardware
triggering, set only the trigger period to the displayed frame rate.

Look-Up Table (LUT)

The camera’s look-up table consists of 4,096 values, with 12-bit input
and output. The look-up table allows setting an arbitrary gamma curve
or binarization. Also, a gamma curve coefficient can be specified for
the standard black level. For levels below the standard black level,
set the gamma value to 1 to prevent burnt-out highlights in the black
level.

1. LUT off 2. Reverse 3. Binarization

4095

0 4095

4. 5-point interpolation 5. Arbitrary setting

Digital Clamp (XCG-5005E/5005CR)

The XCG-5005E and XCG-5005CR provide the digital clamp function
to correct black level difference between left and right images. The
digital clamp has the following three modes.

One-Shot Clamp
This mode corrects left-right black level difference once upon
executing the command.

Auto Clamp
This mode automatically corrects left-right black level difference.

OFF

This mode allows you to manually correct left-right black level
difference.

If the above One-Shot/Auto Clamp modes cannot adequately correct
left-right black level difference, user adjustment is available from the
OFF mode.

Pixel Gain (XCG-5005CR/U100CR)

The camera provides a pixel gain function.
Gain values are from 1X to 16X (1024 to 16383, in 0.0009765625X
increments).

Note

When using pixel gain, discontinuity may occur in the spacing
between output levels. This occurs due to the lack of an image
signal output that is equivalent to the output steps. This is not a
malfunction.

White Balance (XCG-5005CR/U100CR)

The camera provides a white balance function.

One-Push White Balance

This mode adjusts the R- and B-level corresponding to the G-level for
a user-specified detection frame once upon executing the command.
The variable range is the same as for pixel gain.

Also, the white balance detection frame showing each area's image
average level can be displayed and adjusted. The detection frame is
defined by Offset X and Y, Width and Height percentage values
(relative to the [100%)] width and height of the output video image).

XCG-5005E/5005CR/U100E/U100CR/SX99E/V60E |
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XCD-U100 ew)
XCD-U100CR raw color)
XCD-SX90 w)
XCD-SX90CR (raw color)
XCD-V60 ew)

XCD- VGOC R (RAW Color)

Pa ma ETxtemal Bqu Sequenua ne -Push lee Manua
rigger
Scan Shutter Trlgger Trlgger aanee B hionce B‘:’Iggze

*1 XCD-U100/U100CR

B / W *2 XCD-SX90/SX90CR

*3 XCD-V60/V60CR

*4 XCD-U100CR/SX90CR/V60CR
*5 XCD-U100/SX90/V60

Connection Diagram @

The six models of the XCD-series digital camera modules
(Black and white models and RAW color models) employing
the IEEE1394b-2002 standard are equipped with quality
digital camera features.

Although it is compact, the camera allows high-speed image
transfer and daisy chain connection with two IEEE1394b
connectors. The camera also has versatile features such

as hardware preprocessing in the camera that reduces the
load of image processing in a PC, bus synchronization, and
broadcast delivery of commands.

The XCD-series digital output cameras conforming to

the IIDC 1.31 protocol take full advantages of IEEE1394
capabilities.

W High image quality, high-speed image output
#XCD-U100/U100CR:1/1.8-type PS IT CCD, UXGA, 15 fps
¢ XCD-SX90/SX90CR: 1/3-type PS IT CCD, SXGA, 30 fps
*XCD-V60/V60CR:  1/3-type PS IT CCD, VGA, 90 fps

H Daisy chain connection

The camera is equipped with two IEEE1394b connectors that
support connection of multiple cameras. As the power can be
supplied from a 12-pin connector (EIAJ), the camera achieves
daisy chain connection without limitation of power supply capacity
so that a simple image processing system with multiple cameras
can be developed.

M Hardware preprocessing
The camera is equipped with hardware LUT (Lookup Table).

The black and white models are also equipped with 3 x 3 image
matrix operation.

M Bus synchronization
The cameras connected to the same bus automatically operate in
synchronization with the 1394 bus, without using an external sync
signal. The exposure timing on multiple cameras is synchronized
correctly via the IEEE1394b cable only.

| XCD-U100/U100CR/SX90/SX90CR/V60/V60CR

EE_E'1_394b Progressive are 18 Type / 3 Type XGA VGA
o"lﬂliﬁ'. Scan Plx L.ccb ) (CCDJ (Lensoun] 0utput 0utpu
AT_W One | [Memory| Jt{i[iN WIUEDLT p“s RAW
it Shot shot | \wrryryl WlEs R Color
*5

Digtar neroce

M Broadcast delivery of commands

The camera settings for all the cameras connected to the same
bus can be changed at the same time. For example, the gain

or shutter speed is set to the same value on all the cameras, or
exposure starts on all the cameras simultaneously using a software
trigger.

B Memory channel
The memory channel allows storage of up to 15 sets of camera
settings such as gain and shutter.

M Bulk trigger mode

The Bulk trigger mode allows output of multiple images with

a shot of a trigger signal. Each image is shot with the camera
settings stored in the memory channel. Up to 15 image settings
are possible.

B Memory shot

The image exposed from the sensor is stored in the camera's built-
in memory. The stored image can be read out using a command
from the host PC when required.

XCD-U100 XCD-SX90 XCD-V60
XCD-U100CR | XCD-SX90CR | XCD-V60CR
Standard image 1,600 x 1,200 | 1,280 x 960 640 x 480
size (H x V) (UXGA) (SXGA) (VGA)
Video gﬂ gir;:’ Raw: 8 frames 13 frames 54 frames
data Mono, Raw:
output 16 bits 4 frames 6 frames 27 frames

M Partial scan
Partial scan clips a required angle of view (area) from the entire
screen to be read out. As a part of the image is read out, the unit
takes advantage of reduced image data and high-speed transfer.
The minimum clipping unit is 32 pixels x 24 lines.

M Binning
Binning increases the sensitivity and frame rate based on mixing
the pixel data.

B 9-pin connector with fixing screws

H Low power consumption, vibration-resistant structure, and
compact size

H |IDC Ver. 1.31 protocol compliant



Accessories

] 1 B Compact camera adaptor
1 ¢ DC-700/700CE
9 mD M 12-pin camera cable (CE standard)
© CCXC-12P02N (2 m) 2
= ! e CCXC-12P05N (5 m) g
2-M3, depth 4 e CCXC-12P10N (10 m) 8
e CCXC-12P25N (25 m) o
13
o5 W Tripod adaptor g
44 8 57..5 12-pin connector * VCT-ST70I g
| Digial intertacs | [l
3
% %
IEEE-1394.b connector
4-M3, depth 4 13 50 (fixing screws)
i
: 1
o i
Unit: mm
Specifications
| XCD-U100 | XCD-U100CR| XCD-SX90 | XCD-SX90CR | XCD-V60 | XCD-V60CR
Camera
Image type B/W [ Color B/W [ Color [ B/W [ Color
Image size UXGA SXGA | VGA
Image sensor 1/1.8-type PS IT CCD 1/3-type PS IT CCD
Number of effective pixels (H x V) 1,628 x 1,236 1,296 x 964 659 x 494
Cell size (H x V) 4.4 pum x 4.4 um 3.75 um x 3.75 ym 7.4 pum x 7.4 um
Standard output pixels (H x V) 1,600 x 1,200 1,280 x 960 640 x 480
Color filter - [ Color mosaic - [ Color mosaic - [ Color mosaic
Frame rate 15 fps 30 fps 90 fps

20 Ix (Iris: F1.4, Gain:
18 dB, Shutter: 1/30 s)

2 Ix (Iris: F1.4, Gain:
24 dB, Shutter: 1/60 s)

20 Ix (Iris: F1.4, Gain:
18 dB, Shutter: 1/60 s)

2 Ix (Iris: F1.4, Gain:
24 dB, Shutter: 1/15 s)

20 Ix (Iris: F1.4, Gain:
18 dB, Shutter: 1/15 s)

2 Ix (Iris: F1.4, Gain:

Minimum illumination 24 dB, Shutter: 1/30 s)

Sensitivity F8 (400 Ix, Gain: 0 dB) F8 (2000 Ix, Gain: 0 dB) F8 (400 Ix, Gain: 0 dB) F8 (2000 Ix, Gain: 0 dB) F8 (400 Ix, Gain: 0 dB) F8 (2000 Ix, Gain: 0 dB)
SNR 1 step (Lens close, 2 step (Lens close, 1 step (Lens close, 2 step (Lens close, 1 step (Lens close, 2 step (Lens close,

Gain: 0 dB, 8 bits) Gain: 0 dB, 8 bits) Gain: 0 dB, 8 bits) Gain: 0 dB, 8 bits) Gain: 0 dB, 8 bits) Gain: 0 dB, 8 bits)
Gain Auto/Manual: 0 dB to 24 dB | Auto/Manual: 0 dB to 18 dB | Auto/Manual: 0 dB to 24 dB | Auto/Manual: 0 dB to 18 dB | Auto/Manual: 0 dB to 24 dB | Auto/Manual: 0 dB to +18 dB
Shutter speed 16 sec to 1/100,000 sec

White balance — \ Auto, One push, Manual \ — \ Auto, One push, Manual \ — \ Auto, One push, Manual

Camera Features

Readout modes

Normal, Binning (1 x 2,
2 x 2), Partial scan

Normal, Partial scan

Normal, Binning (1 x 2,
2 x 2), Partial scan

Normal, Partial scan

Normal, Binning (1 x 2,
2 x 2), Partial scan

Normal, Partial scan

Partial scan, Binning, LUT,

Partial scan, LUT, Pattern

Partial scan, Binning, LUT,

Partial scan, LUT, Pattern

Partial scan, Binning, LUT,

Partial scan, LUT, Pattern

Readout features : of bayer arrangement, : of bayer arrangement, : of bayer arrangement,
3 x 3 filter, Gray scale AWB, color bar 3 x 3 filter, Gray scale AWB, color bar 3 x 3 filter, Gray scale AWB, color bar
Synchronization Hardware trigger, Software trigger

Trigger modes

Edge Detection, Exposure time setting by trigger width, Bulk trigger mode/Sequential trigger mode

Partial scanning

Minimum unit: 32 x 24 Trimming position selectable by the unit of 4 x 4 (at format 7/mode: 0)

User Set/Memory channel 15 channels

User memory 256 bytes

Image buffer 16 Mbytes

Daisy chain, Broadcast B.ayer pattern, Dal;y Daisy chain, Broadcast B.ayer pattern, Da|§y Daisy chain, Broadcast B_ayer pattern, Dal_sy
. chain, Broadcast delivery . chain, Broadcast delivery . chain, Broadcast delivery
Other features delivery of command, delivery of command, delivery of command,
- of command, 1394 Bus P of command, 1394 Bus P of command, 1394 Bus
1394 Bus synchronization A 1394 Bus synchronization A 1394 Bus synchronization A
synchronization synchronization synchronization
Interface

Video data output

digital Mono, 8, 10-bit
(default setting 8 bits)

digital Raw, 8, 10-bit
(default setting Raw 8 bits)

digital Mono, 8, 10-bit
(default setting 8 bits)

digital Raw, 8, 10-bit
(default setting Raw 8 bits)

digital Mono, 8, 10-bit
(default setting 8 bits)

digital Raw, 8, 10-bit
(default setting Raw 8 bits)

Digital interface

|IEEE 1394b-2002 (800, 400, 200, 100 Mbps, x2), bilingal

Camera specification

1IDC Version 1.31 compliant

Output data clock ISO IN (x2), ISO OUT (x2)
General
Lens mount C-mount
Flange focal length 17.526 mm
Power requirements DC 8V to 30 V (from IEEE1394b 9 pin cable or 12 pin connector: 12 pin: Priority)
Power consumption 3.0W(12V) 28W(12V)
Operating temperature -5°C to +45°C
Performance guarantee temperature 0°C to 40°C
Storage temperature -30°C to +60°C

Operating humidity

20% to 80% (n

o condensation)

Storage humidity

20% to 95% (n

o condensation)

Vibration resistance

10 G (20 Hz to 200 Hz)

Shock resistance

70G

Dimensions (W x H x D)

44 x 33 x 57.5 mm (excluding protrusions)

Mass

Approx. 140 g

MTBF

56,270 hours (Approx. 6.4 years)

58,260 hours (Approx. 6.7 years)

[ 57,170 hours (Approx. 6.5 years)

Regulations

ULB0950-1+CSA C22.2 No.60950.1, FCC/ICES-003: Class A, CE: EN61326, AS/NZ: EN55022, VCCI Class A, KC: KN22/KN24: Class A

Supplied accessories

Lens mount cap (1), Operating Instructions (1)

XCD-U100/U100CR/SX90/SX90CR/V60/V60CR



Spectral Sensitivity Characteristics

B/W model
e XCD-V60

Spectral sensitivity (relative response) parameters
(without lens and light source parameters)

Relative sensitivity

Color model
e XCD-V60CR

Spectral sensitivity (relative response) parameters
(without lens and light source parameters)

Relative sensitivity
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Location and Function of Parts and Controls

(D Lens mount (C-mount)

@ Auxiliary
holes (at the top)

(@ Reference
screw holes
(at the bottom)

@ Reference
screw holes
(at the bottom)

@ Lens mount (C-mount)
Attach any C-mount lens or other optical equipment.

Note
The lens must not project more than 10 mm from the lens mount.

10 mm less ’_%i

@ Auxiliary screw holes (at the top)

Lens mount face

(® Reference screw holes/Tripod screw holes (at the bottom)
These precision screw holes are for locking the camera module.
Locking the camera module into these holes secures the optical axis
alignment.

Four screw reference holes (3) can be used as the tripod adaptor
screw holes, too. Screw the VCT-ST70I tripod adaptor into the four
screw holes when you use a tripod.

Rear and Connector Pin Assignments

(WIEEE1394b connectors

(B)12-pin I/0O connector

9 8765
12 3 4

(@ IEEE1394b connectors
Connect an [EEE1394b camera cable (not supplied) to this connector.

Pin No. Signal Pin No. Signal
1 TPB- 6 VG
2 TPB+ 7 NC
3 TPA- 8 VP
4 TPA+ 9 TPBG
5 TPAG

(% 12-pin 1/0 connector
When power from the IEEE1394b connector is insufficient, power is
supplied through this connector.
Connect a camera cable such as the CCXC-12P05N to this connector.

Pin No. Signal Pin No. Signal
1 Power GND 7 GPIO IN 2
2 Power IN 8 GPIO OUT 2-
3 ISO GND 9 GPIO OUT 2+
4 Strobe OUT 10 GPIO IN 1
5] GPIO OUT 1- 11 Trigger IN
6 GPIO OUT 1+ 12 ISO GND

Both Manual and Auto Gain settings are available with this camera.
The variable range extends from 0 dB to 24 dB for the black and white
models or from 0 dB to 18 dB for the color models. The camera is
designed so that the gain can be subdivided and set by 0.0359 dB.

At the factory default setting, the gain is set to 0 dB. When Auto Gain
is selected, the gain is adjusted automatically, based on the brightness
of the subject. At this time, the reference level (target point) is set in the
AutoExposure register.

This camera allows both Manual and Auto Shutter settings.

The variable range extends from 10 microseconds to 16.0 seconds;
relative values are indicated by a 12-bit integer, and absolute values are
indicated using a 32-bit floating point value.

The relationship between the parameter and the exposure time is given by
the following formulas, where:

P = Parameter (003h to 47Eh)
E = Exposure time (s)

IfP=3
E = 0.00001

If 4 <= P <= 1000

P2
~ 1000000

If 1000 <= P <= 1150
E=(P-1000) x 0.1 + 1

Setting examples
3 (003h) : 10 s (1/100000)

32 (020h) : 1 ms (1/1000)
100 (064h) : 10 ms (1/100)
1000 (3E8h) : 1's
1010 (3F2h) : 2's
1150 (47Eh) : 16 s

When Auto Shutter is selected, the exposure time is adjusted
automatically, based on the brightness of the subject. At this time, the
reference level (target point) is set in the AutoExposure register.

For long exposure times

When the exposure time is longer than the frame period, the camera
enters the long exposure time mode, and the actual frame rate is reduced
in accordance with the exposure time.

XCD-U100/U100CR/SX90/SX90CR/V60/V60CR |
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Trigger shutter is useful for capturing images in response to a trigger
that starts the exposure to match a preset timing. It can also be used
to capture an image using multiple cameras with the same timing.
When a trigger shutter is used, the required trigger is input via the
12-pin connector on the rear panel. The input signalisa 5V to 24 V
negative pulse.

As the input connector is pulled inside of the camera, the camera
can receive a trigger only by short-circuiting the input pin and ISO
(GND) pin.

Note

To connect to ground, use a device having a minimum pulse width of
10 microseconds and an input current of 0.5 mA or more.

When using DC-700, use a 5-volt negative polarity pulse for the input
signal.

This camera supports four trigger modes: 0, 1, 14 and 15.

When set to negative (default setting)
High level: 5V to 24 V DC

Low level: 0 V to 0.44 V DC
ovDC

When set to positive *1

High level: 5 V to 24 V DC

Low level: 0 V to 0.44 V DC
0ovDC

Trigger mode O

Trigger mode 0 starts exposure by detecting the falling edge of a
trigger signal. The exposure time is determined by the shutter
parameter.

Trigger |_| |_|
Exposure | | | |

Trigger mode 1

Trigger mode 1 controls the exposure time using the width of the
trigger signal pulse. When trigger mode 1 is used, there is actually no
limit to the exposure time.

Trigger |_|
Exposure |_|

[ ]

Trigger mode 14 (Bulk trigger mode)

Trigger mode 14 allows shooting of multiple images with different
camera settings using only one trigger signal. The camera settings
should be prestored in memory channels.

U
I ]

Setting in Memory Setting in Memory
Channel 1 Channel 2

Trigger

Exposure

| XCD-U100/U100CR/SX90/SX90CR/V60/V60CR

Trigger mode 15 (Sequential trigger mode)

Trigger mode 15 allows shooting of images by loading the camera
settings prestored in memory channels in sequence each time a
trigger is input.

Trigger |_| |_|
[ [ ]

Setting in Memory Setting in Memory
Channel 1 Channel 2

Exposure

As this camera is equipped with 15 memory channels, a repeat
pattern of up to 15 image shootings can be set for trigger mode 14
or 15.

The number of the repeat patterns to be set in one cycle can be
determined by the parameter of the trigger mode.

Memory channel 0 is not used for the Bulk trigger mode and the
Sequential trigger mode.

The following features are loaded from the memory to be set for
shooting:

e Brightness e Sharpness e Saturation ¢ White balance ¢ Hue

e Gamma e Shutter ® Gain  Pan/Tilt e Optical Filter

Note that the Auto mode of White Balance, Shutter and Gain

cannot be set.

Also note that Pan/Tilt is set only when the current video mode is the
same as the video mode selected when the setting has been stored
in the memory channel.

This camera can also be used with a software trigger that issues the
trigger signal via software command. Trigger modes 0, 1, 14 and 15
can be used with software triggers.

Strobe Control

A strobe control signal is assigned in the 12-pin connector.

This allows direct command of light-emission from the strobe
connected to the camera and controls the light-emission timing and
the signal width.

The output terminal is of the open-collector type and should be
pulled at the strobe side. A strobe that emits light by short-
circuiting the input to ground can be connected to the camera
directly.

Light-emission
timing
< Width >
Strobe output q
signal =
Delay
Note

Use the following conditions:
Recommended pull-up resistor: 4.7 kQ
Recommended pull-up voltage: 5 V

The camera is equipped with a protective resistor of 220 Q. If the
above conditions prove difficult in use, check the output voltage and
determine the external pull-up resistor. The camera is capable of
outputting a signal of about 10 microsecond width, although the rise
time depends on the pull-up resistor.

*1

The trigger input signal has been improved so as to be able to
accept a 5 V to 24 V positive polarity pulse via the camera function
control. Please contact our sales representative for details including
the corresponding serial number. The low-level and high-level pulse
definitions are the same.

When using DC-700, use a 5-volt positive polarity pulse for the input
signal.



Saturation (Color models only)

This feature controls the color density.

White Balance (Color models only)

This feature controls the white balance by setting the R and B levels
relative to the G level.

The camera also supports the Auto white balance by which the camera
automatically adjusts the white balance.

F Gamma __ \

The camera use the gamma function to select the lookup table.
0 : Linear 2 : Equivalent of Gamma = 0.70
1: Reverse 3 : User setting

To set an arbitrary gamma curve, restore the setting values in the lookup
table (EEPROM) of the camera.

Optical Filter

Color models only: Changing Bayer Patterns

For black and white models only, simple image processing using the 3 x 3
image filter is possible on hardware.

: Filter OFF

: Sharpness enabled

: Horizontal edge detection (Type 1)
: Vertical edge detection (Type 1)

: Horizontal edge detection (Type 2)
: Vertical edge detection (Type 2)

: Edge emphasis (Type 1)

: Edge emphasis (Type 2)

: User setting

W ~NOOA WN= O

Note

Sharpness is disabled when the 3 x 3 image filter is set to 0, or 2 to 8.

Color models

You can change the Bayer patterns by moving the starting position from
which to output pixel data by one position up, down, right, or left.
Patterns of Bayer arrangement are as follows:

Pattern 0
G | B
R | G
Pattern 1
B | G
G | R
Pattern 2
R | G
G | B
Pattern 3
G | R
B | G

The camera is equipped with Memory Shot that temporarily stores an
image in the frame memory inside the camera and transfers it later.

When multiple cameras are connected in the same bus, all the cameras
may not output images at the same time due to the restriction of 800
Mbps band. Memory Shot may resolve this inconvenience.

When exposure starts, each camera stores an image in the frame memory
without allocating the isochronous resource.

When outputting, each PC outputs the image from the camera allocating
the isochronous resource.

The number of images to be stored depends on the video mode.

Broadcast Command

The normal1394 communication method specifies the node number at the
host side so that only a specified camera responds to the command.

If the node number is set to 63, all the cameras connected to the same
bus can receive the command simultaneously, i.e., only one command
issued from the host can control multiple cameras at the same time.

All the commands including the video mode setting and the feature
control are capable of broadcasting except the block writing command.

When setting different types of cameras using a broadcast command, be
careful not to issue a command that the cameras do not support.

1394 Bus Synchronization

Timing used to start exposure is synchronized with the 1394 bus time
cycle register.

If cameras are connected to the same bus, they are automatically
synchronized in a 1394 bus operation. As 800 Mbps band restriction can
affect the synchronization, you must set the video mode in which the
cameras can transmit a video signal at the same time.

1394 synchronization does not work in long exposure mode and Partial
scan mode. In a long exposure, the exposure time is set longer than the
image transmission cycle.

1394 bus synchronization includes up to 1H cycle jitter. Hardware external
synchronization will ensure greater accuracy.

XCD-U100/U100CR/SX90/SX90CR/V60/V60CR |
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Connection Diagram

XCL-S600 XCL-S600C
XCL-S900 XCL-S900C

C-mount lens*
@ I
.
: Camera cables
—
Tripod adaptor
VCT-3331

CCXC-12P02N  CCXC-12P10N
CCXC-12P05N  CCXC-12P25N

Camera Link cables*"

XCL-S Series

* Use high resolution lens.

Camera Module interface board

Camera adaptor
DC-700/700CE

(T
== | «—— GPI (TRIG)

—» GPO (EXPOSURE, LVAL, FVAL)

*1 Cable with high transmission characteristic.

XCL-C Series

® PoCL connection

XCL-C30 XCL-C30C
XCL-C32 XCL-C32C
XCL-C130 XCL-C130C
XCL-C280 XCL-C280C
XCL-C500 XCL-C500C

—

C-mount lens*

.Y «— GPI (TRIG)

Camera Link cables (PoCL)*!

*Recommend Lens:
High resolution lens
XCL-C130/C130C
XCL-C280/C280C
XCL-C500/C500C

Camera Module interface board
(Support PoCL)

' — GPO (EXPOSURE, LVAL, FVAL)

—
Tripod adaptor
VCT-333I
® non-PoCL connection

XCL-C30 XCL-C30C
XCL-C32 XCL-C32C
XCL-C130 XCL-C130C
XCL-C280 XCL-C280C
XCL-C500 XCL-C500C

C-mount lens*

Camera Link cables*!

Camera Module interface board

|
= - «—AC

o |1 il .| «— GPI (TRIG)

' Camera cables Camera adaptor — GPO (EXPOSURE, LVAL, FVAL etc.)

CCXC-12P02N  CCXC-12P10N
CCXC-12P05N  CCXC-12P25N

*1 Cable with high transmission characteristic.

Tripod adaptor DC-700/700CE

VCT-333|

XCG-H280E/XCG-H280CR

Power supply
(Commercially
Power supply cable available)
XCG-H280E (The 2-pin connector is supplied
XCG-H280CR an accessory.)
C-mount lens .
1 Signal generator or
[ Electric wires for signal inputs converter box
(commercially available)
)
1
——
Tripod adaptor
VCT-ST70I |
—

LAN cable *2

*1 Use a high-resolution lens.
*2 CATS.e or higher cable standard.

Network card

Connection Diagram



Connection Diagram

9
Q
] )
XCG Series -
Q
XCG-5005E 3
XCG-5005CR (@]
XCG-U100E &
o -
@
C-mount lens* |_ XOG-V60E Network card o
<+«—AC
0D a1 ]
*Recommend Lens: |_ ° Camera cables l = = 4— TRIG
High resolution lens ' _ C dapt — Multi-Function Output x 2"
. —— CCXC-12P02N amera adaptor
XCG-5005 XCG-SX99E o
XCO-LH0D Serios XGG-SxayE  Tripod adaptor COXC-12POSN DC-700 (VIDEO1 line: TTL)
VCT-ST70I CCXC-12P10N (HD line: ISO)
CCXC-12P25N <4—— GPl Input (VD line)

*1 Multi-Function Outputs
The multi-function output settings determine the function of the camera’s output connector pins for GPO (general-purpose signal output)
*2 CAT5.e or higher cable standard.

XCD Series

XCD-U100/XCD-U100CR
XCD-SX90/XCD-SX90CR
C-mount lens XCD-V60/XCD-V60CR

@ [O : o

Host adaptor card

IEEE1394 Cable

*Recommend Lens : < 11pin: TRIG
High resolution lens ’

XCD-U100/XCD-U100CR — — 4pin: STROBE
VCT-ST70I

<4——7, 10pin: GPIOx2

XCD-SX90/XCD-SX90CR Tripod adaptor ¥ —» 6, 9pin: GPIOx2

---[p>---lL}------ [| [ :?;G

8gn)zgra cgble:‘ c — oot = —>» STROBE (VIDEO1 line)
-12P02 amera adaptor — .
CCXC-12P05N DC-700/700CE GPIO 2 (HD, VIDEOZ line)

CCXC-12P10N <4——GPIO x 2 (WEN, VD line)
CCXC-12P25N

* Power supply from the IEEE1394b connector is insufficient.

Connection Diagram |




BLACK-and-WHITE VIDEO CAMERA MODULE

XC-HR90

Non-TV (0NN 1/3 1 fRare] C | vs Partial
[Ty (Scan Bels) Output Scan
HD M Restart M [Nﬂ!lﬁ-lgsdﬂemlﬂz) (Nm’frg?elemgd:) RS232C
(Extenal sy WM | Reset Control

Connection Diagram @

T

£

W Outline N

L

c The XC-HR90 is an analog interface camera with high-speed,

§ high-quality picture output of approximately 1.25 megapixels 2-M2 depth 3 B2 25
=

(SXGA) at a standard frame rate of 30 fps, with a compact
size that makes it ideal for use in combination with industrial ;
equipment. | @ @ H:
Other features include a partial scan function that enables i

faster image read-out, and settings that can be made via the
rear panel or remotely via RS-232C serial interface.
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027.6
027.3

H

(5.5)

M 1/3-type high-resolution PS IT CCD 12 635 8
monochrome camera module 755

M Full pixel read-out, SXGA size 15 445
(Effective lines: 1,280 (H) x 960 (V)) 3

Image output: 30 fps, 15 fps (selectable) N _
I

®

@)
A4

M Vertical frequency
49.302 MHz (30 fps)
24.651 MHz (15 fps) |

M Analog output

20

@)
o

16774

H 4-M3 depth 4
M Partial scan P Unit: mm
M Binning “1: for 3-M3 screw
M External control possible (RS-232C) 2: for 4-M2 screw

Spectral Sensitivity Characteristics

B Compact camera adaptor

e DC-700/700CE e XC-HR90
B 12-pin camera cable (CE standard) (Typical Values)
e CCXC-12P02N (2 m)

e CCXC-12P05N (5 m) Relative sensitivity
e CCXC-12P10N (10 m) o
¢ CCXC-12P25N (25 m)

B Tripod adaptor
o VCT-55I

0.8

0.6 /

0.4

0.2

0
400 500 600 700 800 900 1000
Wavelength (nm)

B | oo



Location and Function of Parts and Controls

(@ Lens mount (C-mount)

Attach any C-mount lens or optical equipment suitable for high-
resolution images (SXGA-compatible).

(@ Lens mount (C-mount)

(2) Reference screw holes (at the top)

Note

Be sure that the lens does not project more than 10 mm from the
lens mount.
10 mm or less jj _~Lens mount shoulder

(@ Reference screw holes (at the top)

(® Reference screw holes/tripod screw holes (at the bottom)

These precision screw holes are for locking the camera module.
l Using these holes to lock the camera module secures the optical axis
® Reference screw holes alignment.
(sac‘,éw r?;*e‘;’ m) / tripod adaptor The reference screw holes can also be used as tripod adaptor screw

holes. To install on a tripod, attach the VCT-551 tripod adaptor using
these four screw holes.
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Specifications

XC-HR90
Image size SXGA
Image device 1/3-type PS IT CCD
Effective picture elements (H x V) 1,296 x 966
Effective lines (H x V) 1,280 x 960
Cell size (H x V) 3.75 um x 3.75 um
Lens mount C-mount
Sync system Internal/External (Automatically switched according to input signal)
External sync signal input HD/VD (HD/VD level: 2.5V to 5 Vp-p, 75 Q)
Allwable freq_uency deviation of external +1% (in horizontal synchronous frequency)
synchronization
H Jitter Less than 20 nsec
Scanning system Non-interlace Progressive scan
Video output mode Binning: 2-line combined/Normal: 1-line sequential output
Video output 1.0 Vp-p, sync negative, 75 Q, unbalanced
Horizontal frequency 30 fps: 29.7 kHz (Normal mode) 26.79 kHz (Binning mode) 15 fps: 14.85 kHz (Normal mode) 14.85 kHz (Binning mode)
Vertical frequency 30 fps: 30 Hz (Normal mode) 54.1 Hz (Binning mode) 15 fps: 15 Hz (Normal mode) 30 Hz (Binning mode)
Horizontal resolution 960 TV lines
Sensitivity 400 Ix F5.6 (v=1, FIX GAIN (0 dB))
Minimum illumination 1Ix (F1.4, v=1, GAIN 18 dB)
S/N ratio 56 dB (0 dB GAIN)
Gain Manual (0 dB to 18 dB)/FIX (0 dB) (adjustable on rear panel or via RS-232C)
Gamma 1 (fixed)
White clip 820 mV +70 mV (F1.8, FIX GAIN (0 dB))
Shutter Normal shutter, Restart/Reset, External trigger shutter (Mode 1/Mode 2)
Normal shutter speed (sec) 1/100, 1/125, 1/250, 1/500, 1/1,000, 1/2,000, 1/4,000, 1/10,000, 1/25,000, 1/50,000, 1/100,000

DIP switch settings: 1/100, 1/125, 1/250, 1/500, 1/1,000, 1/2,000, 1/4,000, 1/10,000, 1/25,000, 1/50,000, 1/100,000
Trigger pulse width settings: 1/4 to 1/50,000

External trigger Polarity: +, Width: 2 ms to 250 ms, Input impedance: 10 kQ or more (H: 2.5 Vto 5.0V, L: 0 V to 0.6 V)

Readout of center 480 lines at 56 fps, Readout of center 240 lines at 95.8 fps (settable using DIP switches)

External trigger shutter speed (sec)

IR St Readout of 60 effective lines selectable from 16 vertical divisions at max. 204.8 fps (settable via RS-232C)
Power requirements DC 12V (10.5Vto 15.0V)

Power consumption 28W

Dimensions (W x H x D) 29 x 29 x 63.5 mm (excluding protrusions)

Mass Approx. 80 g

Operating temperature -5°C to +45°C

Storage temperature -30°C to +60°C

Performance guarantee temperature 0°C to 40°C

Operating humidity 20% to 80% (no condensation)

Storage humidity 20% to 95% (no condensation)

Vibration resistance 10 G (20 Hz to 200 Hz 20 minutes for each direction-x, y, z)

Shock resistance 70G

MTBF 73,880 hours (Approx. 8.4 years)

Regulatory compliance UL60065, FCC/ICES-003: Class A, CE: EN61326, AS/NZ: EN61326, VCCI: Class A, KC: KN22/KN24: Class A
Supplied accessories Lens mount cap (1), Operating instructions (1)

XC-HR90




Factory Mode Settings of Rear Panel

(—CD IN/SYNC @M GAIN 1
VIDE! TIDC IN/SYN M GAIN
0 OTIDS IN/SYNG, 1) 3 uoa
T o - ek
l—— B
—
S0 |3
=it
=P
8 i i
i o No. Switch Factory setting mode
o [5) 1 |[M GAIN control knob -*
2 |Shutter speed and mode setting DIP switches All OFF (left)
0000 Mode settlng_ DIF_’ swﬁc_hes : _
— @) 75 Q termination switch ON (switch up position)
DDDD @ 3 |(@ HD/VD signal input/output switch E(E)s/i\égn?ignal input (switch up
—a e (® 30 fps/15 fps switch 30 fps (switch down position)
(@ RS-232C ON/OFF switch OFF (switch down position)

By inputting an external restart/reset signal, you can capture the
information of single screens at arbitrary timing. By inputting an
external trigger signal, you can capture imaging information on
fast-moving objects at a precise moment in time. The factory
settings for these switches are for normal operation

(restart/reset and external trigger shutter OFF).

O Gain switch (bit 9)

This switch selects FIX (fixed) or MANUAL (manual adjustment)
(factory setting: FIX (left side)).

® Binning mode switch (bit 0)

Switches the video signal output mode between binning OFF and
binning ON (factory setting: OFF).

(4 Mode setting DIP switch

® 75 Q termination switch

Turn this to OFF (switch down position) when not terminating the
external sync signal. The factory setting of this switch is ON (switch
up position).

@ HD/VD signal input/output switch

Set the switch to the down position (INT) to output HD/VD signals
from the camera module, and set it to the up position (EXT) to
input HD/VD signals from an external unit. The factory setting for
this switch is the up position (EXT).

Note
Even when the switch is in the up position (EXT), the camera operates in
internal synchronization mode unless an external HD signal is input. In this
case, however, the camera module will not output internal sync signals.
@ 30 fps/15 fps switch
30 fps: switch down position
15 fps: switch up position
© RS-232C ON/OFF switch
ON : switch up position
OFF : switch down position

=
g Note * This unit is shipped from the factory with the gain switch (DIP switch 9) being set to “FIX,”
6 Be sure to turn the power off before making switch settings. As the variable so.the M GAIN cont.rol kno.b is not operative unless the switch §etting is chqnged. When the
s gain switch (DIP switch 9) is set to MANUAL, you can rotate this knob to adjust gain over
controller for manual adjustment is a small precise component, do not the range 0 to 18 dB.
E. apply force more than required when adjusting. Doing so will break the
. S component. The controller is not a 360-degree rotation type. Do not turn " "
5 2 the controller beyond the stopper of the component. The range of rotation connector Pln ASS|gn mel’lts
£ Z)’ is about 230 degrees. For the adjustment of the variable controller, use a
8 X flathead screwdriver. The sizes of a recommended flathead screwdrivers Rear panel
are 1.9 mm width, 0.5 mm thickness and more than 0.45 mm length.
o VIDEO OUT/DG IN/SYNC M GAN
@ =\
E = SHUT
o)) (@ VIDEO OUT/DC IN/SYNC (video output/DC power/sync % "
% input signal) connector (12-pin connector) %&”JS
é Connect a CCXC-12P05N camera cable to this connector to
obtain power from the +12 V DC power supply and also to enable
video signal output from the camera module. When a sync signal =
generator is connected to this connector, the camera module is No. | Gamera sync output | External mode (HDAVD)|  Restart/Reset | External trigger shutter
synchronized with the external sync signals (HD/VD signals). 1 [Ground Ground Ground Ground
(@ M Gain (Manual Gain) control knob 2 |[+12vDC +12V DC +12V DC +12V DC
If you have selected MANUAL (manual adjustment) with DIP 3 | Video output (Ground) | Video output (Ground) | Video output 1 (Ground) | Video output (Ground)
switch 4, this knob adjusts the gain. 4 | Video output (Signal) | Video output (Signal) | Video output 1 (Signal) | Video output (Signal)
@ Shutter speed/Mode setting DIP switch 5 |HD output (Ground)|HD input (Ground) |HD input (Ground) |HD input (Ground)
0 Shutter speed (bitS 1to 4) 6 |HD output (Signal) |HD input (Signal) |HD input (Signal) |HD input (Signal)
. N 7 |VD output (Signal) |VD input (Signal) |Reset (Signal) VD input (Signal)
Set an a'lpproprlate shutter .speed (factory setting: OFF). 8 |RS232C (Rx) © |(RS-232C (R) " |(RS-232C (Rx)) " |(RS-232C (Rx)) "
@ Partial scan mode switch (5) 9 |(RS-232C (Tx) *  |(RS-232C (Tx) ©|(RS-232C (X)) |(RS-232C (Tx)) '
The factory setting of this switch is partial scan OFF. 10 — - — WEN output (Signal)
© Restart reset/External trigger shutter mode switch (bits 6 to 8) 1 - - - Trigger pulse input (Signal)
12 |VD output (Ground) |VD input (Ground) |Reset (Ground) VD input (Ground) ?

" When communicating with RS-232C. ? Common ground for pins 7, 10, 11.

About the Camera Control Method

This camera can be controlled via a host device (such as a personal
computer). The table below shows the functions that can be
controlled. The camera can be controlled by sending commands
that correspond to the control items, with parameters for the desired
settings, if necessary, from the host device.

Description
Normal/Restart reset/Trigger mode 1/Trigger mode 2
Normal |30 fps mode: OFF (1/30) sec to 1/1,000,000 sec
15 fps mode: OFF (1/15) sec to 1/5,000 sec

Control function
Operating mode

Shutter speed Trigger |Internal setting: OFF (same as above) to
1/100,000 sec
Setting by trigger pulse width

Gain 0dBto 18 dB

Binning function OFF/ON

Partial scan function OFF/ON: Area settings can be made for 16 zones
HD/VD signal input/output | External sync signal input/Internal sync signal output
75 Q termination ON/OFF

Frame rate 30 fps/15 fps

Make sure to supply power to the camera module and confirm that the camera module is
operating before inputting an external sync or trigger signal. Inputting an external signal before
supplying the power may cause the camera module to malfunction.

Note: When using the external sync in combination with control from a host device (such as a
personal computer), make sure the frequency is within the specified range. The camera cannot
be controlled when the input is outside the specified frequency range.

About the Electronic Shutter

There are two shutter types: normal shutter and external trigger
shutter. Select them with the DIP switches on the rear panel.



Normal Shutter

This mode provides continuous video output with the electronic
shutter selected by switches to capture a high-speed moving
object clearly.

Normal Other
Shutter modes*

8@ | 8O

* “Other modes” refers to restart/reset mode and external trigger shutter mode.

e Normal shutter speed settings

30fps The shutter will be off when the DIP
swich is set as below.
1125 1/250 1/500 1/1000 OFF OFF
13 10 13 18] 10 13
0] 23 23 2E] 20 23
e 3| 3| 3Ca 3E] k] =]
40 4| 4| 48 4O 43
1/2000 1/4000 1/10000 1/20000 OFF OFF
1C3 1083 1C3 10 13 13
O] 23 23 2] 20 23
3Ca 3Ca 3Ca 3Ca 3O 3Cd
4O 40 40 43 4O 43
1/50000 1/100000 1/100 OFF
18] 18] 1083 =N
(3 (3 0] 207
e 3C3 e K] =l|
43 4O 4O 407
15fps Sich s asbow
1125 1/250 1/500 1/1000 OFF OFF
13 10 13 18] 10 13
20 23 23 2E] 20 23
b 3| 3E] 33 3E] k] =)
40 4| 4| 4083 4O 43
1/2000 1/4000 1/10000 1/25000 OFF OFF
1C3 1083 1C3 108 13 13
O] 23 23 2] 20 23
3Ca 3Ca 3Ca 3Ca 3O 3O
4O 40 40 43 4O 43
1/50000 1/100 OFF OFF
183 18] 183 183
(3 2] 20 pJs|
e e K] =l| 33
43 4O 401 43

(Unit: seconds)

External Trigger Shutter

Inputting an external trigger pulse enables the camera to capture
fast-moving objects clearly with precise timing.

Set DIP switches 6, 7, and 8 on the rear panel to Mode 1 or Mode 2.
When you set the trigger pulse width to 1/3 of a second or more, the
output signal changes to the normal VIDEO signal.

Mode 1 Mode 2

60 60

70H | 760 Note

s[d 8[d High-rate scan mode cannot be used while
in external trigger shutter mode 2.

There are two modes for the timing in which video signals are obtained.
e Mode 1 (Non-reset mode)
In this mode, a video signal synchronized with a VD signal is
output after a trigger pulse is input.
- The video signal is synchronized with the external VD signal
when an external HD*/VD signal is input.
— The video signal is synchronized with an internal VD signal when
no external HD*/VD signal is input.

* External or internal synchronization is selected automatically depending on the
presence or absence of external HD input.

e Mode 2 (Reset mode)
In this mode, an internal VD is reset, then a video signal is output
a certain period of time after trigger pulse input.

To Set the External Trigger Shutter
There are two ways to set the shutter speed.
e Using trigger pulse width
Set all DIP switches (1 to 4 on the rear panel) to OFF.
You can obtain an arbitrary shutter speed by setting the trigger
pulse width to the range of 2 ysec to 250 msec.
Exposure time = Trigger pulse width + 5 uysec

Mode 1 Mode 2
(Non-reset mode) (Reset mode)
1080 1080
20 20
30 30
407 407

Note

An incorrect video signal will be output if you input a new trigger
pulse before the video signal output for the previous trigger pulse
is output completely.

¢ Using the DIP switches on the rear panel
For shutter speeds, see the following table.

Mode 1 (Non-reset mode)/Mode 2 (Reset mode)

11125 1/250 1/500 1/1000
13a = 13 103
20 23 23O 207

1/50000

103 = =
23 23 2]
K=} 33 30
403 43 43

Restart/Reset

1/100000 1/100

(Unit: seconds)

To Set Restart/Reset Mode

The information on one screen can be extracted at any time by
externally inputting restart/reset signals (HD/VD). To enter this mode,
set the trigger shutter switches (6 to 8) on the rear panel of the
camera as shown in the figure below.

To use restart/reset mode and Partial scan mode simultaneously, set
the Partial scan mode switch (5) to ON (right side).

Restart reset Partial scan
R/R OFF ON
6O 5 5
cH =mu=
8O

Long Exposure

The Restart/Reset function extends the CCD accumulation time,
resulting in highly sensitive image capture. This function is effective
when you cannot gain satisfactory sensitivity under normal operating
conditions, or when you want to observe the trail of a moving object.
Extend the VD interval (T) between external VD pulses.

Example of input timing chart

EXT-HD

RN R RN RRR
U u U u U—u

EXT-VD
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accumulation
on CCD

VIDEO OUT
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XC-HR70

OB (Progressive 1/3Type @are C VS Partial
output MG Pixg Output, Scan
HD JE[IPY [Restart w MM?ML,) mnmlggfmfde]
faisng Reset

Connection Diagram @

The XC-HR70 is an ultra-compact monochrome camera
module ideal for high-resolution image capturing applications.
A 1/3 type progressive scan CCD incorporated in the
XC-HR70 allows the output of XGA resolution (1024 x 768)
images at a rate of 30 frames/sec. In addition, the XC-HR70
has a “high rate scanning” function to enable the output of
up to 120 frames/sec. for high-speed image capturing. The
compact and light-weight body of the XC-HR70 makes it
easy to install in space-restricted areas. With high-speed
capturing capability offered in a compact body, the XC-HR70
is the ideal camera module for demanding applications such
as the inspection of semiconductor production lines and
high-speed assembly lines.

M 1/3-type PS IT CCD with square pixels
® XGA resolution (1,024 (H) x 768 (V) pixels) image
capturing at a speed of 30 fps.
e Square pixel/Full pixel read-out
B Compact and light weight
29 (W) x 29 (H) x 30 (D) mm, Approx. 50 g
M Partial scan (at restart/reset ON, Binning OFF)
Up to 120 fps (Effective line: 152 lines)

M Various mode settings are selectable by changing the
setting of a rear panel

M External trigger shutter
* Restart/Reset
e Mode 1 (non-reset mode)
* Mode 2 (Reset mode)

M High Shock and Vibration Resistance
H C-mount

Accessories

B Compact camera adaptor
e DC-700/700CE

H 12-pin camera cable (CE standard)
e CCXC-12P02N (2 m)
e CCXC-12P05N (5 m)
e CCXC-12P10N (10 m)
e CCXC-12P25N (25 m)

M Tripod adaptor
¢ VCT-333I

Camera body of all XC-HR models
14.5

2-M2 depth 3
M—
S
B
29
—
o ;i %
o|m
& NI H—
3%
(4.9) 5.1
12 30 8
151 23.7*1
o| N
IS
4-M2 depth 3
3-M3 depth 3 162 20+2

42

Unit: mm
*1: for 3-M3 screw
*2: for 4-M2 screw

Spectral Sensitivity Characteristics

e XC-HR70
(Typical Values)

Relative sensitivity

1.0

o7

0.4

0.2

400 500 600 700 800 900 1000
Wavelength (nm)

(Lens characteristics and light source characteristics excluded.)



ocation and Function of Parts and Controls

@ Lens mount (C-mount)
Attach any C-mount lens, suitable for XGA-compatible resolution or

(® Lens mount (C-mount) other optical equipment.
(2 Guide screw holes Note
(at the top)

Be sure that the lens does not project more than 10 mm from the
lens mount.
10 mm or less t _~ Lens mount shoulder

@ Guide screw holes (at the top)
These screw holes help to lock the camera module.

(3 Tripod screw holes (at the bottom)

These four screw holes on the bottom are for installing the
® Tripod screw holes camera module on a tripod. To install on a tripod, you will need
(at the bottom) to install the VCT-333I tripod adaptor using these holes on the

(@ Reference screw holes
(at the bottom)

bottom of the camera.

(@ Reference screw holes (at the bottom)
These precision screw holes are for locking the camera module.
Locking the camera module using these holes secures the optical
axis alignment.
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Specifications

XC-HR70
Image size XGA
Image device 1/3-type PS IT CCD
Effective picture elements (H x V) 1,034 x 779
Effective lines (H x V) 1,024 x 768
Cell size (H x V) 4.65 um x 4.65 um
Lens mount C-mount
Sync system Internal/External (Automatically switched according to input signal)
External sync signal input HD/VD (HD/VD level: 2 V to 5 Vp-p, 75 Q)

Allwable frequency deviation of

e +1% (i i
external synchronization +1% (in horizontal synchronous frequency)

H Jitter Less than 20 nsec

Scanning system Non-interlace Progressive scan

Video output mode Binning: 2-line combined output 58.4 fps/Normal: 1-line sequential output 29.2 fps
Video output 1.0 Vp-p, sync negative, 75 Q, unbalanced

Horizontal frequency 23.23 kHz

Vertical frequency 29.2 Hz (normal mode), 58.4 Hz (binning mode)

Horizontal resolution 800 TV lines

Sensitivity 400 Ix F5.6 (v=1, FIX GAIN (0 dB))

Minimum illumination 1 Ix (F1.8, v=1, GAIN 18 dB)

S/N ratio 56 dB (0 dB GAIN)

Gain Manual (0 dB to 18 dB)/Fix (0 dB) (adjustable on the rear panel)
Gamma 1 (fixed)

White clip 820 mV +70 mV (F1.8, FIX GAIN (0 dB))

Shutter Normal shutter, Restart/Reset, External trigger shutter (Mode 1/Mode 2)
Normal shutter speed (sec) 1/100, 1/125, 1/250, 1/500, 1/1,000, 1/2,000, 1/4,000, 1/10,000, 1/20,000

DIP switch settings: 1/100, 1/125, 1/250, 1/500, 1/1,000, 1/2,000, 1/4,000, 1/10,000, 1/25,000, 1/50,000, 1/100,000
Trigger pulse width settings: 1/4 to 1/100,000
External trigger Polarity: +, Width: 2 us to 250 ms, Input impedance: 10 kQ or more (H: 2 Vto 5.0V, L: 0 V to 0.6 V)
R/R mode Binning off: max 120 fps (effective line: 152 lines)
Binning on: max 180 fps (effective line: 89 lines)

External trigger shutter speed (sec)

pertialbean External trigger shutter mode (MODE 1) Binning off: max 120 fps (effective line: 153 lines)
Binning on: max 180 fps (effective line: 90 lines)

Power requirements DC 12V (10.5 V to 15.0 V)

Power consumption 20w

Dimensions (W x H x D) 29 x 29 x 30 mm (excluding protrusions)

Mass Approx. 50 g

Operating temperature -5°C to +45°C

Storage temperature -30°C to +60°C

Performance guarantee temperature 0°C to 40°C

Operating humidity 20% to 80% (no condensation)

Storage humidity 20% to 95% (no condensation)

Vibration resistance 10 G (20 Hz to 200 Hz 20 minutes for each direction-x, y, z)

Shock resistance 70G

MTBF 88,044 hours (Approx. 10.1 years)

Regulatory compliance UL6500, FCC/ICES-003: Class A, CE: EN61326, AS/NZ: EN61326, KC: KN22/KN24: Class A

Supplied accessories Lens mount cap (1), Operating instructions (1)

XC-HR70




(@ M Gain (Manual Gain) control knob
If you have selected MANUAL (manual adjustment) with DIP
switch 4, this knob adjusts the gain.

O

(® 75 Q termination switch

p N Turn this to _OFF when not terminating the external sync signal
VIDEO OUTDC INSYNG o, 1o =T (factory setting: ON).

2w o
s
LI -
t—=r—2p Factory Mode Settings of Rear Panel

BINNING 7E—q— (3]
8
9 (4]

ON|OFF MINFIAX EXT|INT
750 MGAIN I-ﬁ]) L P— 9)

BINNING

LL@
O]
®

*

This unit is shipped from the factory with the gain switch (DIP switch 9) being set
to “FIX,” so the M GAIN control knob is not operative unless the switch setting is
changed. When the gain switch (DIP switch 9) is set to MANUAL, you can rotate this

(D VIDEO OUT/DC IN/SYNC (video output/DC power/sync
knob to adjust gain over the range 0 dB to 18 dB.

input signal) connector (12-pin connector)

Connect a CCXC-12P05N camera cable to this connector to
obtain power from the +12 V DC power supply and also to enable
video signal output from the camera module. When a sync signal
generator is connected to this connector, the camera module is
synchronized with the external sync signals (HD/VD signals).

=
o
E ON |OFF MINMAX EXT|INT
= 750 M GAIN HDVD
® Note T 1
E Be sure to turn the power off before making switch settings. 2 3 4
L As the variable controller for manual adjustment is a small precise
g O component, do not apply force more than required when adjusting. Doing
Z X . .
g < so will break the component. The controller is not a 360-degree rotation Number Switch name Factory mode setting
@ 2 type. Do not turn the controller beyond the stopper of the component. The 1 Shutter speed and mode setting DIP switches | All bits are OFF (left).
(&) range of rotation is about 260 degrees. For the adjustment of the variable 2 75 Q termination switch ON
8 controller, use a flathead screwdriver. The sizes of a recommended flathead 3 M GAIN control knob =
kel screwdrivers are 1.9 mm width, 0.5 mm thickness and more than 0.45 mm 4 HD/VD signal input/output switch EXT
> length.
()]
o
©
c
<

Connector Pin Assignments

Rear panel

(@ Shutter speed/Mode setting DIP switch
@ Shutter speed (bits 1 to 4)

VIDEO OUT/DC INSYNC

SHUT

RS
Set an appropriate shutter speed (factory setting: OFF). ) A
o
= BINNING|
@ Partial scan mode switch (bit 5) @ (@
The factory setting of this switch is Partial scan OFF. If you turn e MGAN HoND
this switch ON to use Partial scan mode, you also need to make
the external VD pulse rate and width settings.
m;‘_ Camera sync output | External mode (HD/VD) Restart/Reset | External trigger shutter
© Restart reset/External trigger shutter mode switch (bits 6 to 8) 1 [Ground Ground Ground Ground
By inputting an external restart/reset signal, you can capture the 2 |+12V DC +12V DC +12V DC +12V DC
information of single screens at arbitrary timing. By inputting an 3 | Video output (Ground) | Video output (Ground) |Video output 1 (Ground) | Video output (Ground)
external t_rlgger_3|gnal, you Ca_n capture 'm_agl_ng information on 4 | Video output (Signal) | Video output (Signal) | Video output 1 (Signal) | Video output (Signal)
fast.-movmg objects e.lt a precise moment in tlme: The factory 5 |HD output (Ground) |HD input (Ground) |HD input (Ground) |HD input (Ground)
settings for these switches are for normal operation 6 'HD output (Signal) |HD input (Signal) _|HD input (Signal) | HD input (Signal)
(restart/reset and external trigger shutter OFF). output {igna nput {Signa Input (Signa Input {Signa
7 |VD output (Signal) |VD input (Signal) Reset (Signal) VD input (Signal)
8 — — — —
O Gain switch (bit 9) 9 Z _ _ =
This switch selects FIX (fixed) or MANUAL (manual adjustment) 10 - - - WEN output (Signal)
(factory setting: FIX (left side)). 11 - - - Trigger pulse input (Signal)
12 |VD output (Ground) | VD input (Ground) |Reset (Ground) Reset (Ground)*

@ Binning mode switch (bit 0)
Switches the video signal output mode between binning OFF and
binning ON (factory setting: OFF).

(3 HD/VD signal input/output switch

Set the switch to INT to output HD/VD signals from the camera
module.

Set the switch to EXT to input HD/VD signals from an external unit
(factory setting: EXT).

Note

Even when the switch is set to EXT, the camera module operates in internal
synchronization mode when no external HD signal is input. In this case,
however, the camera module will not output internal sync signals.

* Common ground for pins 7, 10, and 11

About the Electronic Shutter

There are two shutter types: normal shutter and external trigger
shutter. Select them with the DIP switches on the rear panel.

* The electronic shutter cannot be used in restart/reset mode. Partial scan can be
used in restart/reset mode and in external trigger shutter mode 1.




Normal Shutter

This mode provides continuous video output with the electronic
shutter selected by switches to capture a high-speed moving
object clearly.

Normal Other
Shutter modes*
8O | 8O

* “Other modes” refers to restart/reset mode and external trigger shutter mode.

¢ Normal shutter speed settings

1125 1/250 1/500 1/1000
) 10 13 103
20 2O 20 20
e a0 e 3O
4087 481 4087 481
1/2000 1/4000 1/10000 1/20000
13 18] 13 18]
20] 2O 20 2]
3Cd 3O ] 3Cd
407 40O 407 4O
1/100

108

20

25 (Unit: seconds)

External Trigger Shutter

Inputting an external trigger pulse enables the camera to capture
fast-moving objects clearly with precise timing.

Set DIP switches 6, 7, and 8 on the rear panel to Mode 1 or Mode 2.
When you set the trigger pulse width to 1/3 of a second or more, the
output signal changes to the normal VIDEO signal.

Partial scannig

Mode 1 Mode 2
600 | 6 OFF | ON
03 | 7@
sCd | sCm SE (s

(Partial mode is compatible with
Mode 1 only.)

Note
o After turning on the camera, since the first external trigger pulse
is used for mode setting of the camera, the first frame image
is invalid. This is the case for all modes when external trigger
shutter is used.
e Partial scan mode cannot be used while in external trigger
shutter mode 2.

There are two modes for the timing in which video signals are
obtained.

e Mode 1 (Non-reset mode)
In this mode, a video signal synchronized with a VD signal is
output after a trigger pulse is input.
— The video signal is synchronized with the external VD signal
when an external HD*/VD signal is input.
— The video signal is synchronized with an internal VD signal when

no external HD*/VD signal is input.

* External or internal synchronization is selected automatically depending on the
presence or absence of external HD input.

e Mode 2 (Reset mode)
In this mode, an internal VD is reset, then a video signal is output
a certain period of time after trigger pulse input.

To Set the External Trigger Shutter

There are two ways to set the shutter speed.

e Using trigger pulse width
Set all DIP switches (1 to 4 on the rear panel) to OFF.
You can obtain an arbitrary shutter speed by setting the trigger
pulse width to the range of 2 ysec to 250 msec.
Exposure time = Trigger pulse width + 5 uysec

Mode 1 Mode 2
(Non-reset mode) (Reset mode)
10 10
20 20
3O 30
40 40

Note

An incorrect video signal will be output if you input a new trigger
pulse before the video signal output for the previous trigger pulse
is output completely.

e Using the DIP switches on the rear panel
For shutter speeds, see the following table.

Mode 1 (Non-reset mode)/Mode 2 (Reset mode)

1125 1/250 1/500 1/1000

(Unit: seconds)

Restart/Reset

To Set Restart/Reset Mode

The information on one screen can be extracted at any time by
externally inputting restart/reset signals (HD/VD). To enter this mode,
set the trigger shutter switches (6 to 8) on the rear panel of the
camera as shown in the figure below.

To use restart/reset mode and Partial scan mode simultaneously, set
the Partial scan mode switch (5) to ON (right side).

Restart reset Partial scan
R/R OFF ON
6O 5 5
> 0 (50O
8[d

Long Exposure

The Restart/Reset function extends the CCD accumulation time,
resulting in highly sensitive image capture. This function is effective
when you cannot gain satisfactory sensitivity under normal operating
conditions, or when you want to observe the trail of a moving
object. Extend the VD interval (T) between external VD pulses.

Example of input timing chart

EXT-HD

TR RR R RN AR
U u U u U—u u

EXT-VD
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accumulation
on CCD
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BLACK-and-WHITE VIDEO CAMERA MODULE

1 o
Non-TV = mare C VS
iy (Scan ) (cep) (cep) [ els) Output
VGA Partial HDm Restart %
Output T Scan | (gemasye) | Reset
(Mnmg?mlne; (um?gefuﬁe; *1 :XC-HR50
2 :XC-HR57

Connection Diagram @

The XC-HR50 and XC-HR57 are monochrome camera

modules with full pixel read-out. The XC-HR50 incorporates 2M2 depth 3
a 1/3-type double scan CCD, and the XC-HR57 incorporates

a 1/2-type double scan CCD. Both cameras have VGA

resolution (648 (H) x 494 (V)) output at 60 frames/sec, :|

Camera body of all XC-HR models
14.5
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making them ideal for high-speed image capturing. Relying
on high-density mounting technology, these cameras are the
same size as other Sony cameras in the XC-HR series and 2
XC-E series, which increases their mechanical compatibility.
These compact (29 (W) x 29 (H) x 30 (D) mm) double-speed
progressive scan cameras are also lightweight and have a
short tact time.
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0276 0.5
©027.3 :0.15

(4.9) [5.1]

B XC-HR50: 1/3-type PS IT CCD
XC-HR57: 1/2-type PS IT CCD

¢ Double Scan CCD
e The CCD has square pixels eliminating the need for S|
aspect ratio conversion.
¢ VGA resolution (648 (H) x 494 (V) pixels) image capturing 4.2 denth 3
at a speed of 60 fps. 3:M3 depth 3 1672 2272
B Compact and lightweight 2
29 (W) x 29 (H) x 30 (D) mm, Approx. 50 g *1: for 3-M3 screw Unit: mm
M Partial scan (at restart/reset ON, Binning OFF) Up to 240 *2: for 4-M2 screw '

fps. (Effective line: 102 lines)

M Various mode settings are selectable by changing the 3pectra| Sensm\"tv Characteristics

setting of a rear panel

W External trigger shutter

« Restart/Resot ° XC-_HR50/HR57

* Mode 1 (non-reset mode) (Typical Values)

* Mode 2 (Reset mode) Relative sensitivity
M High Shock and Vibration Resistance 1.0
B C-mount

N
/ N

0.8 / \
Accessories o A\

B Compact camera adaptor
¢ DC-700/700CE 04 N\

B 12-pin camera cable (CE standard)
e CCXC-12P02N (2 m)

« CCXC-12P05N (5 m) 02 ~N
e CCXC-12P10N (10 m) ~_
e CCXC-12P25N (25 m) 0
400 500 600 700 800 900 1000
M Tripod adaptor
¢ \VCT-333I Wavelength (nm)

(Lens characteristics and light source characteristics excluded.)

| XC-HR50/HR57



ocation and Function of Parts and Controls

(@ Lens mount (C-mount)
Attach any C-mount lens or other optical equipment.

( Lens mount (C-mount) Note

Be sure that the lens does not project more than 10 mm from the

(@ Reference screw holes
(at the top)

lens mount.
10 mm or less ij _~ Lens mount shoulder

(2) Reference screw holes (at the top)
These screw holes help to lock the camera module.

® Tripod screw holes (at the bottom)
These four screw holes on the bottom are for installing the
camera module on a tripod. To install on a tripod, you will need
to install the VCT-333I tripod adaptor using these holes on the

© Tripod screw holes bottom of the camera.

(at the bottom)

(@ Reference screw holes

(at the bottom) (@ Reference screw holes (at the bottom)

These precision screw holes are for locking the camera module.
Locking the camera module using these holes secures the optical

Specifications

axis alignment.

XC-HR50 \ XC-HR57
Image size VGA
Image device 1/3-type PS IT CCD 1/2-type PS IT CCD
Effective picture elements (H x V) 659 x 494
Effective lines (H x V) 648 x 494
Cell size (H x V) 7.4um x 7.4 ym [ 9.9 um x 9.9 ym
Lens mount C-mount

Sync system

Internal/External (Automatically switched according to input signal)

External sync signal input

HD/VD (HD/VD level: 2 V to 5 Vp-p, 75 Q)

Allwable frequency deviation of
external synchronization

+1% (in horizontal sync frequency)

H Jitter

Less than 20 nsec

Scanning system

Non-interlace Progressive scan

Video output mode

Binning: 2-line combined output 120 fps/Normal: 1-line sequential output 60 fps

Video output

1.0 Vp-p, sync negative, 75 Q, unbalanced

Horizontal frequency 31.468 kHz
Vertical frequency 59.94 MHz (normal mode), 119.88 Hz (binning mode)
Horizontal resolution 500 TV lines

Sensitivity 400 Ix F5.6 (v=1, FIX GAIN (0 dB))

Minimum illumination 11x (F1.4, =1, GAIN 18 dB)

S/N ratio 58 dB (0 dB GAIN)

Gain Manual (0 dB to 18 dB)/Fix (0 dB) (adjustable on the rear panel)
Gamma 1 (fixed)

White clip 820 mV +70 mV (F1.4, FIX GAIN (0 dB))

Shutter Normal shutter, Restart/Reset, External trigger shutter (Mode 1/Mode 2)

Normal shutter speed (sec)

1/100, 1/125, 1/250, 1/500, 1/1,000, 1/2,000, 1/4,000, 1/10,000, 1/15,000, 1/30,000

External trigger shutter speed (sec)

DIP switch settings: 1/100, 1/125, 1/250, 1/500, 1/1,000, 1/2,000, 1/4,000, 1/10,000, 1/25,000, 1/50,000, 1/100,000
Trigger pulse width settings: 1/4 to 1/100,000

External trigger

Polarity: +, Width: 2 us to 250 ms, Input impedance: 10 kQ or more

Partial scan

R/R mode Binning off: max 240 fps (effective line: 102 lines)
Binning on: max 362 fps (effective line: 59 lines)

External trigger shutter mode (MODE 1) Binning off: max 240 fps (effective line: 100 lines)
Binning on: max 240 fps (effective line: 105 lines)

Power requirements

DC 12V (10.5V to 15.0 V)

Power consumption 1.8 W
Dimensions (W x H x D) 29 x 29 x 30 mm (excluding protrusions)
Mass Approx. 50 g

Operating temperature

-5°C to +45°C

Storage temperature

-30°C to +60°C

Performance guarantee temperature

0°C to 40°C

Operating humidity

20% to 80% (no condensation)

Storage humidity

20% to 95% (no condensation)

Vibration resistance

10 G (20 Hz to 200 Hz 20 minutes for each direction-x, y, z)

Shock resistance

70G

MTBF

88,044 hours (Approx. 10.1 years)

Regulatory compliance

UL6500, FCC/ICES-003: Class A, CE: EN61326, AS/NZ: EN61326, KC: KN22/KN24: Class A

Supplied accessories

Lens mount cap (1), Operating instructions (1)

XC-HR50/HR57
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Be sure to turn the power off before making switch settings.

As the variable controller for manual adjustment is a small precise
component, do not apply force more than required when adjusting.
Doing so will break the component. The controller is not a 360-
degree rotation type. Do not turn the controller beyond the stopper
of the component. The range of rotation is about 260 degrees.

For the adjustment of the variable controller, use a flathead
screwdriver. The sizes of a recommended flathead screwdrivers
are 1.9 mm width, 0.5 mm thickness and more than 0.45 mm
length.

Note

(1 VIDEO OUT/DC IN/SYNC (video output/DC power/sync
input signal) connector (12-pin connector)
Connect a CCXC-12P05N camera cable to this connector to
obtain power from the +12 V DC power supply and also to enable
video signal output from the camera module. When a sync signal
generator is connected to this connector, the camera module is
synchronized with the external sync signals (HD/VD signals).

(@ Shutter speed/Mode setting DIP switch
@ Shutter speed (bits 1 to 4)
Set an appropriate shutter speed (factory setting: OFF).

@ Partial scan mode switch (bit 5)

The factory setting of this switch is Partial scan OFF. If you turn
this switch ON to use Partial scan mode, you also need to make
the external VD pulse rate and width settings.

© Restart reset/External trigger shutter mode switch

(bits 6 to 8)
By inputting an external restart/reset signal, you can capture the
information of single screens at arbitrary timing. By inputting an
external trigger signal, you can capture fast-moving objects at
precise locations. The factory settings for these switches are for
normal operation (restart/reset and external trigger shutter OFF).

O Gain switch (bit 9)
This switch selects FIX (fixed) or MANUAL (manual adjustment)
(factory setting: FIX (left side)).

@ Binning mode switch (bit 0)
Switches the video signal output mode between binning OFF and
binning ON (factory setting: OFF).

(3 HD/VD signal input/output switch
Set the switch to INT to output HD/VD signals from the camera
module.
Set the switch to EXT to input HD/VD signals from an external unit
(factory setting: EXT).

Note

Even when the switch is set to EXT, the camera module operates in
internal synchronization mode when no external HD signal is input. In
this case, however, the camera module will not output internal sync
signals.

| XC-HR50/HR57

(@ M Gain (Manual Gain) control knob
If you have selected MANUAL (manual adjustment) with DIP
switch 4, this knob adjusts the gain.

® 75 Q termination switch

Turn this to OFF when not terminating the external sync signal
(factory setting: ON).

Factory Mode Settings of Rear Panel

BINNING

ON [OFF MINMAX EXT|INT
750 MGAIN HDVD

2 3 4
Number Switch name Factory mode setting
1 Shutter speed and mode setting DIP switches | All bits are OFF (left).
2 75 Q) termination switch ON
3 M GAIN control knob -
4 HD/VD signal input/output switch EXT

* This unit is shipped from the factory with the gain switch (DIP switch 9) being set
to “FIX”, so the M GAIN control knob is not operative unless the switch setting is
changed. When the gain switch (DIP switch 9) is set to MANUAL, you can rotate this
knob to adjust gain over the range 0 dB to 18 dB.

Connector Pin Assignments

Rear panel
VIDEO OUT/DC IN'SYNC

SHUT

HR
TRIG]
FIXM|

BINNING|

ON OFF MINMAX EXT INT
750 M GAIN HDVD

Iﬁlc?. Camera sync output | External mode (HD/VD) Restart/Reset External trigger shutter
1 | Ground Ground Ground Ground
2 |+12VDC +12V DC +12V DC +12V DC
3 | Video output (Ground) | Video output (Ground) | Video output 1 (Ground) | Video output (Ground)
4 | Video output (Signal) | Video output (Signal) | Video output 1 (Signal) | Video output (Signal)
5 | HD output (Ground) | HD input (Ground) | HD input (Ground) | HD input (Ground)
6 | HD output (Signal) | HD input (Signal) | HD input (Signal) | HD input (Signal)
7 | VD output (Signal) | VD input (Signal) | Reset (Signal) VD input (Signal)
8 - _ —_ -
9 p— _ p— p—
10 - - - WEN output (Signal)
11 - - - Trigger pulse input (Signal)
12 | VD output (Ground) | VD input (Ground) | Reset (Ground) Reset (Ground)*

* Common ground for pins 7, 10, and 11

About the Electronic Shutter

There are two shutter types: normal shutter and external trigger
shutter. Select them with the DIP switches on the rear panel.

* The electronic shutter cannot be used in restart/reset mode. Partial scan can be
used in restart/reset mode and in external trigger shutter mode 1.



Normal Shutter

This mode provides continuous video output with the electronic
shutter selected by switches to capture a high-speed moving
object clearly.

Normal Other
Shutter modes*
8@ |8

* “Other modes” refers to restart/reset mode and external trigger shutter mode.

* Normal shutter speed settings

1/125 1/250 1/500 1/1000
13 10 13 10
28] 23 23 28]
30 30 30 3Cd
407 407 407 40
1/2000 1/4000 1/10000 1/15000
1Cd 10 13 10
20] 23 23 20
3C3a 3Cd 3Cd 3Cd
48] 48] 48] 4Ca

1/30000 1/100
== ==
@ | 2]
sE] | sEl
«a | oaCd

(Unit: seconds)

External Trigger Shutter

Mode 1 Mode 2 Partial scannig
6 O] 6 O] OFF ON
73 700

s[d s[d sO07 |53

(Partial mode is compatible with

Mode 1 only.)
Inputting an external trigger pulse enables the camera to capture first-
moving objects clearly.
Set DIP switches 6, 7, and 8 on the rear panel to Mode 1 or Mode 2.
When you set the trigger pulse width to 1/3 of a second or more, the
output signal changes to the normal VIDEO signal.

Note
e After turning on the camera, since the first external trigger pulse
is used for mode setting of the camera, the first frame image
is invalid. This is the case for all modes when external trigger
shutter is used.
e Partial scan mode cannot be used while in external trigger
shutter mode 2.

There are two modes for the timing in which video signals are
obtained.

* Mode 1 (Non-reset mode)
In this mode, a video signal synchronized with a VD signal is output
after a trigger pulse is input.
- The video signal is synchronized with the external VD signal when
an external HD*/VD signal is input.
— The video signal is synchronized with an internal VD signal when
no external HD*/VD signal is input.

* External or internal synchronization is selected automatically depending on the
presence or absence of external HD input.

* Mode 2 (Reset mode)
In this mode, an internal VD is reset, then a video signal is
output a certain period of time after trigger pulse input.

To Set the External Trigger Shutter

There are two ways to set the shutter speed.

¢ Using trigger pulse width
Set all DIP switches (1 to 4 on the rear panel) to OFF.
You can obtain an arbitrary shutter speed by setting the trigger
pulse width to the range of 2 usec to 250 msec.
Exposure time = Trigger pulse width + 6 usec

Mode 1 Mode 2
(Non-reset mode) (Reset mode)
18] 18]
20 20
e 3|
407 407

Note

An incorrect video signal will be output if you input a new trigger
pulse before the video signal output for the previous trigger pulse
is output completely.

¢ Using the DIP switches on the rear panel
For shutter speeds, see the following table.

Mode 1 (Non-reset mode)/Mode 2 (Reset mode)

1125 1/250 1/500 1/1000

(Unit: seconds)

Restart/Reset

To Set Restart/Reset Mode

This mode allows you to capture the information on single screens at
any time by externally inputting restart/reset signals (HD/VD). To enter
this mode, set the trigger shutter switches (6 to 8) on the rear panel
of the camera as shown in the figure below.

To use restart/reset mode and Partial scan mode simultaneously, set
the Partial scan mode switch (5) to ON (right side).

Restart reset High-rate scan

R/R OFF ON
(=] 5 5
7Co 0o 4
s[d

Long Exposure

The Restart/Reset function extends the CCD accumulation time,
resulting in highly sensitive image capture. This function is effective
when you cannot gain satisfactory sensitivity under normal operating
conditions, or when you want to observe the trail of a moving object.
Extend the VD interval (T) between external VD pulses.

Example of input timing chart

e (IR RN RN RRRA
EXT-VD U U
Charge

accumulation

on CCD

VIDEO OUT

XC-HR50/HR57 |
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BLACK-and-WHITE VIDEO CAMERA MODULE

XC-HR58

(B [Progressive 1/2Type mare C VS SVGA | 1/50 s

W | Scan Pix3D Output )| Output
*2 *1 *2

Partial] (M]VD) Restart % st J o it

Scan ) fgamisy] | Reset

Connection Diagram @

The XC-HR58 is a monochrome camera module that
incorporates 1/2-type double scan CCD with full pixel 2-M2 depth 3
readout. With SVGA resolution (767 x 580) output at 50
frames/sec, this camera is ideal for high-speed image
capturing. Relying on high-density mounting technology, this
camera is the same size as other Sony cameras in the
XC-HR series and XC-E series, which increases its
mechanical compatibility. This compact (29 (W) x 29 (H) x
30 (D) mm) double-speed progressive scan camera is also
lightweight and has a short tact time.

5
30 8

W 1/2-type PS IT CCD
® Double Scan CCD 151 23.7"1
e The CCD has squre pixels eliminating the need for aspect ratio
conversion.
e SXGA class resolution (767 (H) x 580 (V) pixels) image capturing
at a speed of 50 frames/sec.

Camera body of all XC-HR models
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M Partial scan (at restart/reset ON, Binning OFF) 7 2
Up to 200 fps. (Effective line: 90 lines) A2 denth 3

B Compact and lightweight 3-M3 depth 3 1672 22
29 (W) x 29 (H) x 30 (D) mm, Approx. 50 g 2

M External trigger shutter “1: for 3-M3 screw Unit: mm
¢ Restart/Reset *2: for 4-M2 screw

® Mode 1 (non-reset mode)
* Mode 2 (Reset mode)

W C-mount Spectral Sensitivity Characteristics

Ml High Shock and Vibration Resistance
e XC-HR58

(Typical Values)

Accesso"es Relative sensitivity

W Compact camera adaptor 1.0
e DC-700/700CE / N
W 12-pin camera cable (CE standard) 0.8 / \\
o CCXC-12P02N (2 m) \
* CCXC-12P05N (5 m) 06 S
e CCXC-12P10N (10 m) N
e CCXC-12P25N (25 m) \
0.4
B Tripod adaptor
¢ \VCT-333I
0.2 \
_
0

400 500 600 700 800 900 1000
Wavelength (nm)

(Lens characteristics and light source characteristics excluded.)

oo [



Location and Function of Parts and Controls

(» Lens mount (C-mount)
Attach any C-mount lens or other optical equipment.

(® Lens mount (C-mount) Note
Be sure that the lens does not project more than 10 mm from the
(@) Reference screw holes lens mount.
(at the top) _Lens mount shoulder
10 mm or less

(@ Reference screw holes (at the top)
These screw holes help to lock the camera module.

(® Tripod screw holes (at the bottom)
These four screw holes on the bottom are for installing the camera
module on a tripod. To install on a tripod, you will need to install
the VCT-333lI tripod adaptor using these holes on the bottom of

@ Tripod screw holes the camera.
(at the bottom)
(@) Reference screw holes
(at the bottom)

(4) Reference screw holes (at the bottom)
These precision screw holes are for locking the camera module.
Locking the camera module using these holes secures the optical
axis alignment.
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Specifications

XC-HR58
Image size SVGA
Image device 1/2-type PS IT CCD
Effective picture elements (H x V) 782 x 582
Effective lines (H x V) 767 x 580
Cell size (H x V) 8.3 um x 8.3 um
Lens mount C-mount
Sync system Internal/External (Automatically switched according to input signal)
External sync signal input HD/VD (HD/VD level: 2 V to 5 Vp-p, 75 Q)

Allwable frequency deviation of

o [t .
external synchronization +1% (in horizontal sync frequency)

H Jitter Less than 20 nsec

Scanning system Non-interlace Progressive scan

Video output mode Binning: 2-line combined output 100 fps/Normal: 1-line sequential output 50 fps

Video output 1.0 Vp-p, sync negative, 75 Q, unbalanced

Horizontal frequency 31.250 kHz +1%

Vertical frequency 50 Hz (normal mode), 100 Hz (binning mode)

Horizontal resolution 600 TV lines

Sensitivity 400 Ix F5.6 (v=I1, FIX GAIN (0 dB))

Minimum illumination 1Ix (F1.4, v=1, GAIN 18 dB)

S/N ratio 56 dB (0 dB GAIN)

Gain Manual (0 dB to 18 dB)/Fix (0 dB) (adjustable on the rear panel)

Gamma 1 (fixed)

White clip 820 mV +70 mV (F1.4, FIX GAIN (0 dB))

Shutter Normal shutter, Restart/Reset, External trigger shutter (Mode 1/Mode 2)

Normal shutter speed (sec) 1/100, 1/125, 1/250, 1/500, 1/1,000, 1/2,000, 1/4,000, 1/10,000, 1/15,000, 1/30,000

External trigger shutter speed (sec) DIP switch settings: 1/100, 1/125, 1/250, 1/500, 1(1,000, 1/2,090, 1/4,000, 1/10,000, 1/25,000, 1/50,000, 1/100,000
Trigger pulse width settings: 1/4 to 1/100,000

External trigger Polarity: +, Width: 2 us to 250 ms, Input impedance: 10 kQ or more (H: 2 Vto 5.0 V, L: 0 V to 0.6 V)

R/R mode Binning off: max 200 fps (effective line: 90 lines)
Binning on: max 300 fps (effective line: 52 lines)

pertabeal External trigger shutter mode (MODE 1) Binning off: max 200 fps (effective line: 88 lines)
Binning on: max 300 fps (effective line: 53 lines)

Power requirements DC 12V (10.5 V to 15.0 V)

Power consumption 20W

Dimensions (W x H x D) 29 x 29 x 30 mm (excluding protrusions)

Mass Approx. 50 g

Operating temperature -5°C to +45°C

Storage temperature -30°C to +60°C

Performance guarantee temperature 0°C to 40°C

Operating humidity 20% to 80% (no condensation)

Storage humidity 20% to 95% (no condensation)

Vibration resistance 10 G (20 Hz to 200 Hz 20 minutes for each direction-x, y, z)

Shock resistance 70G

MTBF 88,044 hours (Approx. 10.1 years)

Regulatory compliance UL6500, FCC/ICES-003: Class A, CE: EN61326:, AS/NZ: EN61326, KC: KN22/KN24: Class A

Supplied accessories Lens mount cap (1), Operating instructions (1)

XC-HR58




@ M Gain (Manual Gain) control knob
If you have selected MANUAL (manual adjustment) with DIP

switch 4, this knob adjusts the gain.

— O

_ § (® 75 Q termination switch
VIDEO QUTC INSYNC o 1 ol Turn this to OFF when not terminating the external sync signal
= P factory setting: ON).
=l o o (factory g: ON)
-
E St 1= .
= 6 1 o ®
BINNING 7 -
= Factory Mode Settings of Rear Panel
ON [OFF MINMAX EXT[INT
750 MGAIN HDAID C=5—6

L 1
®
®

Note
Be sure to turn the power off before making switch settings. or%; NI &It
. . . . Q0
As the variable controller for manual adjustment is a small precise | | |
component, do not apply force more than required when adjusting. 2 3 4

Doing so will break the component. The controller is not a 360-
degree rotation type. Do not turn the controller beyond the stopper
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of the component. The range of rotation is about 260 degrees. Number Switch name Factory mode setting
For the adjustment of the variable controller, use a flathead 1 Shutter speed and mode setting DIP switches | All bits are OFF (left).
screwdriver. The sizes of a recommended flathead screwdrivers 2 75(;’ termination switch ON
. . S M GAIN control knob -
are 1.9 mm width, 0.5 mm thickness and more than 0.45 mm
4 HD/VD signal input/output switch EXT

length.

(@ VIDEO OUT/DC IN/SYNC (video output/DC power/sync
input signal) connector (12-pin connector)
Connect a CCXC-12P05N camera cable to this connector to
obtain power from the +12 V DC power supply and also to enable
video signal output from the camera module. When a sync signal
generator is connected to this connector, the camera module is
synchronized with the external sync signals (HD/VD signals).

* This unit is shipped from the factory with the gain switch (DIP switch 9) being set
to “FIX,” so the M GAIN control knob is not operative unless the switch setting is
changed. When the gain switch (DIP switch 9) is set to MANUAL, you can rotate this
knob to adjust gain over the range 0 dB to 18 dB.

Connector Pin Assignments

Rear panel
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(@ Shutter speed/Mode setting DIP switch
@ Shutter speed (bits 1 to 4)
Set an appropriate shutter speed (factory setting: OFF).

VIDEO OUT/DCN/SVNC SHUT

HR
TRIG
FIXM|

BINNING|

@ Partial scan mode switch (bit 5)

The factory setting of this switch is Partial scan OFF. If you turn
this switch ON to use Partial scan mode, you also need to make
the external VD pulse rate and width settings.

750 M GAIN HDVD

@ Restart reset/External trigger shutter mode switch (bits 6 to 8)

By inputting an external restart/reset signal, you can capture the Pin )
i i . R L . i No. Camera sync output | External mode (HDAVD)|  Restart/Reset | External trigger shutter
information of single screens at arbitrary timing. By inputting an
external trigger signal, you can capture imaging information on 1_|Ground Ground Ground Ground
. . ’ . o 2 |+12VDC +12V DC +12V DC +12V DC
fast-moving objects at a precise moment in time. The factory 3 |Video output (Ground) |Video output (Ground) | Video output 1 (Ground) | Video output (Ground)
settings for these switches are for normal operation (restart/reset 4 |Video output (Signal) | Video output (Signal)| Video output 1 (Signal) | Video output (Signal)
and external trigger shutter OFF). 5 |HD output (Ground) |HD input (Ground) |HD input (Ground) |HD input (Ground)
) 3 ) 6 |HD output (Signal) |HD input (Signal) |HD input (Signal) |HD input (Signal)
0 Gain switch (blt 9) 7 |VD output (Signal) |VD input (Signal)  |Reset (Signal) VD input (Signal)
This switch selects FIX (fixed) or MANUAL (manual adjustment) 8 — — — —
(factory setting: FIX (left side)). 9 — — — —
L. ) . 10 — — — WEN output (Signal)
@ Binning mode switch (bit 0) 1 — — — Tigger pulse input (Signal)
Switches the video signal output mode between binning OFF and 12 |VD output (Ground)| VD input (Ground) |Reset (Ground) Reset (Ground)*

binning ON (factory setting: OFF).

(® HD/VD signal input/output switch

Set the switch to INT to output HD/VD signals from the camera
module.

* Common ground for pins 7, 10, and 11

About the Electronic Shutter

There are two shutter types: normal shutter and external trigger
shutter. Select them with the DIP switches on the rear panel.

Set the switch to EXT to input HD/VD signals from an external unit
(factory setting: EXT).

Note
Even when the switch is set to EXT, the camera module operates in internal
synchronization mode when no external HD signal is input. In this case,
however, the camera module will not output internal sync signals.

* The electronic shutter cannot be used in restart/reset mode. Partial scan can be used in
restart/reset mode and in external trigger shutter mode 1.



Normal Shutter

This mode provides continuous video output with the electronic
shutter selected by switches to capture a high-speed moving
object clearly.

Normal Other
Shutter modes*
8] | 8O

* “Other modes” refers to restart/reset mode and external trigger shutter mode.

¢ Normal shutter speed settings

1125 1/250 1/500 1/1000

1/30000 1/100
== 10
@ | 20
3 | 3D
o | aCm

(Unit: seconds)

External Trigger Shutter

Inputting an external trigger pulse enables the camera to capture fast-
moving objects clearly with precise timing.

Set DIP switches 6, 7, and 8 on the rear panel to Mode 1 or Mode 2.
When you set the trigger pulse width to 1/3 of a second or more, the
output signal changes to the normal VIDEO signal.

Mode 1 Mode 2 Partial scannig
=u N Y=n| OFF | ON

73 700

s | s[@ S | scm

(Partial mode is compatible with
Mode 1 only.)

Note

e After turning on the camera, since the first external trigger pulse
is used for mode setting of the camera, the first frame image
is invalid. This is the case for all modes when external trigger
shutter is used.

e Partial scan mode cannot be used while in external trigger
shutter mode 2.

There are two modes for the timing in which video signals are
obtained.

e Mode 1 (Non-reset mode)
In this mode, a video signal synchronized with a VD signal is
output after a trigger pulse is input.
— The video signal is synchronized with the external VD signal
when an external HD*/VD signal is input.
- The video signal is synchronized with an internal VD signal when

no external HD*/VD signal is input.

* External or internal synchronization is selected automatically depending on the
presence or absence of external HD input.

¢ Mode 2 (Reset mode)
In this mode, an internal VD is reset, then a video signal is output
a certain period of time after trigger pulse input.

To Set the External Trigger Shutter

There are two ways to set the shutter speed.

e Using trigger pulse width
Set all DIP switches (1 to 4 on the rear panel) to OFF.
You can obtain an arbitrary shutter speed by setting the trigger
pulse width to the range of 2 ysec. to 250 msec.

Exposure time = Trigger pulse width + 5 usec.

Mode 1 Mode 2
(Non-reset mode) (Reset mode)

jj=m] 10

2007 207

k] =} ] =m}

=] 40

Note

An incorrect video signal will be output if you input a new trigger
pulse before the video signal output for the previous trigger pulse
is output completely.

e Using the DIP switches on the rear panel
For shutter speeds, see the following table.

Mode 1 (Non-reset mode)/Mode 2 (Reset mode)

1125 1/250 1/500 1/1000

13 103 13 103
20 23 20 207
3Ed 3Ed e 33
40 40 40 40

1/2000 1/4000 1/10000 1/25000

x
(@)
Z
[}
S
2
n
o
3
=
2

>
=}
i
o]
«Q
S
Q
(0]
(o]
(@)
(V)
=]
@
=
oQ

(Unit: seconds)

Restart/Reset

To Set Restart/Reset Mode

The information on one screen can be extracted at any time by
externally inputting restart/reset signals (HD/VD). To enter this mode,
set the trigger shutter switches (6 to 8) on the rear panel of the
camera as shown in the figure below.

To use restart/reset mode and Partial scan mode simultaneously, set
the Partial scan mode switch (5) to ON (right side).

Restart reset Partial scan
R/R OFF ON
6O 5 5
e =m i u=]
s[d

Long Exposure

The Restart/Reset function extends the CCD accumulation time,
resulting in highly sensitive image capture. This function is effective
when you cannot gain satisfactory sensitivity under normal
operating conditions, or when you want to observe the trail of a
moving object. Extend the VD interval (T) between external VD
pulses.

Example of input timing chart

ext-wo [T
extvo LT U U u U u L
Charge

accumulation

on CCD

VIDEO OUT




BLACK-and-WHITE VIDEO CAMERA MODULE
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XC-56

*

Non-TV WEMN 1/3 150 @are C VS VGA
Wy (Scan Bels) Qutput | Output_

Partial HDm Restart M o
1N: Non-nterlace Scan External Sync Reset
Mode 2
(Non-Reset Mode)
Trigger Shutter

* When the image input board is connected

Connection Diagram @

The XC-56 is a monochrome camera module that
incorporates a 1/3-type progressive scan CCD. The XC-56
has VGA-class resolution (647 (H) x 493 (V)) output at 30
frames/sec. and 60 frames/sec. by the binning function.
The body dimensions are 29 (W) x 29 (H) x 30 (D), which
are same as those of XC-HR series. The pin assignment is
compatible to the current XC-55.

M 1/3-type PS IT CCD
W Square pixel/Full pixel read-out
B VGA-class resolution image output, 30 fps
M Partial scan
W External trigger shutter
¢ Restart/Reset
e Mode 1 (Non-reset mode)
e Mode 2 (Reset mode)
Bl Various mode settings are selectable by changing the
setting of a rear panel

Accessories

B Compact camera adaptor
* DC-700/700CE

M 12-pin camera cable (CE standard)
e CCXC-12P02N (2 m)
¢ CCXC-12P05N (5 m)
e CCXC-12P10N (10 m)
¢ CCXC-12P25N (25 m)

B Tripod adaptor
* VCT-333I

=

14.5

2-M2 depth 3

12
©

29
027.3 s015

027.6 :015

(4.9) 45_1

T 71 T

151 23.711

20
12

4-M2 depth 3
3-M3 depth 3 16*2 22*2

Unit: mm
*1: for 3-M3 screw
*2: for 4-M2 screw

Spectral Sensitivity Characteristics

e XC-HR56
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Location and Function of Parts and Controls

@ Lens mount (C-mount)
Attach any C-mount lens or other optical equipment.

Note

(1) Lens mount (C-mount)

Be sure that the lens does not project more than 10 mm from the lens

(@ Reference screw holes

(at the top) _~ Lens mount shoulder

mount.
10 mm or less

(@ Reference screw holes (at the top)
These screw holes help to lock the camera module.

(® Tripod screw holes (at the bottom)

These four screw holes on the bottom are for installing the camera
module on a tripod. To install on a tripod, you will need to install
the VCT-333lI tripod adaptor using these holes on the bottom of
the camera.

(@ Tripod screw holes

(at the bottom)
® Reference sorew holes (@ Reference screw holes (at the bottom)

(at the bottom) These precision screw holes are for locking the camera module.
Locking the camera module using these holes secures the optical

axis alignment.

Specifications

XC-56
Image size VGA
Image device 1/3-type PS IT CCD
Effective picture elements (H x V) 659 x 494
Effective lines (H x V) 647 x 493
Cell size (H x V) 7.4 um x 7.4 um
Lens mount C-mount
Flange focal length 17.526 mm

Sync system

Internal/External (automatically switched according to input signal)

External sync signal input

HD/VD (HD/VD level: 2 V to 5 Vp-p, 75 Q)

synchronization

Allowable frequency deviation of external

+1% (in horizontal synchronous frequency)

H Jitter

Less than 20 nsec

Scanning system

525 line/236 line (Normal mode/Binning mode)

Video output mode

Normal: 1 line sequential output 29.97 fps/Binning: 2 line sequential output 59.94 fps

Video output

1.0 Vp-p, sync negative, 75 Q unbalanced

Horizontal frequency 15.734 kHz
Vertical frequency 29.97 Hz (Normal mode) 59.94 Hz (Binning mode)
Horizontal resolution 500 TV lines

Sensitivity 400 Ix F8 (v=1, FIX GAIN (0 dB))

Minimum illumination 0.5 Ix (F1.4, v=1, GAIN 18 dB)

S/N ratio 58 dB (GAIN 0 dB)

Gain Fixed/Manual (adjustable on the rear panel)

Gamma 1 (fixed)

White clip 820 mV + 70 mV

Shutter Normal shutter, Restart/Reset, External trigger shutter (Mode 1/Mode 2)

Normal shutter speed (sec)

1/100, 1/125, 1/250, 1/500, 1/1,000, 1/2,000, 1/4,000, 1/8,000, 1/15,000

External trigger shutter (sec)

DIP switch settings: 1/100, 1/125, 1/250, 1/500, 1/1,000, 1/2,000, 1/4,000, 1/10,000, 1/25,000, 1/50,000, 1/100,000
Trigger pulse width settings: 1/4 to 1/100,000

External trigger

Polarity: +, Width: 2 us to 250 ms, Input impedance: 10 kQ or more (H: 2 Vto 5.0V, L: 0 V to 0.6 V)

Partial scan

R/R mode Binning off: max: 120 fps (Effective line: 102)

(
Binning on: max: 180 fps (Effective line: 59)
External trigger Binning off: max: 120 fps (Effective line: 102)
(mode 1) Binning on: max: 180 fps (Effective line: 59)

Pin assignment

Correspondence to EIAJ compliant 12 PIN connector pin assignment Unavailable (No.8 pin: Trigger input (G), No.9 pin:
Trigger input, No.10 pin: GRD, No.11 pin: +12 V) Pins No.10 and 11 are not connected inside the camera

Power requirements

DC 12V (10.5 V to 15.0 V)

Power consumption 1.5W
Dimensions (W x H x D) 29 x 29 x 30 mm (excluding protrusions)
Mass Approx. 50 g

Operating temperature

-5°C to +45°C

Storage temperature

-30°C to +60°C

Performance guarantee temperature

0°C to 40°C

Operating humidity

20% to 80% (no condensation)

Storage humidity

20% to 95% (no condensation)

Vibration resistance

10 G (20 Hz to 200 Hz 20 minutes for each direction—x, y, z)

Shock resistance

70G

MTBF

88,044 hours (Approx. 10.1 years)

Regulatory compliance

UL6500, FCC/ICES-003: Class A, CE: EN61326, AS/NZ: EN61326, KC: KN22/KN24: Class A

Supplied accessories

Lens mount cap (1), Operating instructions (1), Lens
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Factory Mode Settings of Rear Panel

ﬁ (@ VIDEO OUT/DC IN/SYNC connector

@ Shutter speed /
Mode setting DIP
switches

° 59
ON |OFF MINEAX EXT|INT
750

M GAIN HDAVD

L (® HD/VD signal input/output switch

“———— @ M GAIN control knob

® 75 Q termination switch

Note

Be sure to turn the power off before making switch settings.

As the variable controller for manual adjustment is a small precise
component, do not apply force more than required when adjusting.
Doing so will break the component. The controller is not a 360-
degree rotation type. Do not turn the controller beyond the stopper of
the component. The range of rotation is about 260 degrees. For the
adjustment of the variable controller, use a flathead screwdriver. The
sizes of a recommended flathead screwdrivers are 1.9 mm width, 0.5
mm thickness and more than 0.45 mm length.

(1 VIDEO OUT/DC IN/SYNC (video output/DC power/sync
input signal) connector (12-pin connector)
Connect a CCXC-12P05N camera cable to this connector to
obtain power from the +12 V DC power supply and also to enable
video signal output from the camera module. When a sync signal
generator is connected to this connector, the camera module is
synchronized with the external sync signals (HD/VD signals).

(@ Shutter speed/Mode setting DIP switch
© Shutter speed (bits 1 to 4)
Set an appropriate shutter speed (factory setting: OFF).
@ Partial scan mode switch (5)
The factory setting of this switch is Partial scan OFF. If you turn
this switch ON to use Partial scan mode, you also need to make
pulse rate settings.
© Restart reset/External trigger shutter mode switch (bits 6 to 8)
By inputting an external restart/reset signal, you can capture the
information of single screens at arbitrary timing. By inputting an
external trigger signal, you can capture fast-moving objects at
precise locations. The factory settings for these switches are for
normal operation.
@ Gain switch (bit 9)
This switch selects FIX (fixed) or MANUAL (manual adjustment)
(factory setting: FIX (left side)).
@ Binning mode switch (bit 0)
Switches the video signal output mode between binning OFF and
binning ON (factory setting: OFF).

(3 HD/VD signal input/output switch
Set the switch to INT to output HD/VD signals from the camera
module. Set the switch to EXT to input HD/VD signals from an
external unit (factory setting: EXT).

Note

Even when the switch is set to EXT, the camera module
operates in internal synchronization mode unless an external HD
signal is input. In this case, however, the camera module will not
output internal sync signals.

(@ M GAIN (Manual Gain) control knob
If you have selected MANUAL (manual adjustment) with DIP
switch 4, this knob adjusts the gain. The dimensions of the groove
on the knob are 0.5 (W) x 1.9 (L) x 0.45 (D) mm.
Use a screwdriver that is appropriate for these dimensions.
The knob can be rotated 260 degrees. Do not rotate the knob over
the stopper on the limit point.

® 75 Q termination switch
Turn this to OFF when not terminating the external sync signal
(factory setting: ON).

ON [OFF MINMAX EXT|INT
70 M GAIN HDNVD

[T
2 3 4

Number Switch name Factory mode setting
1 Shutter speed and mode setting DIP switches | All bits are OFF (left).

2 75 Q) termination switch ON
3 M GAIN control knob -
4 HD/VD signal input/output switch EXT

* This unit is shipped from the factory with the gain switch (DIP switch 9) being set
to "FIX,” so the M GAIN control knob is not operative unless the switch setting is
changed. When the gain switch (DIP switch 9) is set to MANUAL, you can rotate this
knob to adjust gain over the range 0 dB to 18 dB.

B Gain function comparison chart

Model Gain Factory Regulation gain setting Factory setting of
mode | setting (Standatd gain setting) control knob
XC-55 M (This value has been set
XC-55BB AF/M | F (0 dB) using the control knob) -
F (This value was set by the | MIN (a little lower than
XC-56 FM F (0 dB) internal circuitry) F (0 dB))

Connector Pin Assignments

Rear panel

VIDEO OUT/DC IN'SYNC

SHUT|
HR
TRIG]
FIX'M)
e~ BINNING|

ON OFF MINMAX EXT INT
750 M GAIN HD/VD

,I\Blion. Camera sync output | External mode (HD/VD)|  Restart/Reset | External trigger shutter
1 | Ground Ground Ground Ground
2 |+12VDC +12V DC +12V DC +12V DC
3 | Video output (Ground) | Video output (Ground) | Video output (Ground) | Video output (Ground)
4 | Video output (Signal) | Video output (Signal) | Video output (Signal) | Video output (Signal)
5 | HD output (Ground) | HD input (Ground)| HD input (Ground)| HD input (Ground)
6 | HD output (Signal) | HD input (Signal) | HD input (Signal) | HD input (Signal)
7 | VD output (Signal)| VD input (Signal) | Reset (Signal) VD input (Signal)
8 - - - -
9 - - - Trigger pulse input (Signal)
10 - - — —
11 — — — —
12 | VD output (Ground)| VD input (Ground) | Reset (Ground) VD input (Ground)*

* Common ground for pins 7, 10, and 11

About the Electronic Shutter

There are two shutter types: normal shutter and external trigger
shutter. Select them with the DIP switches on the rear panel.

*1 The electronic shutter cannot be used in restart/reset mode.
*2 Partial scan can be used in restart/reset mode and in external trigger shutter mode 1.



Normal Shutter

This mode provides continuous video output with the electronic
shutter selected by switches to capture a high-speed moving
object clearly.

Normal Other
Shutter modes*

8O | 8O

* “Other modes” refers to restart/reset mode and external trigger shutter mode.

¢ Normal shutter speed settings

1125 1/250 1/500 1/1000

(Unit: seconds)

External Trigger Shutter

Inputting an external trigger pulse enables the camera to capture first-
moving objects clearly. Set DIP switches 6, 7, and 8 on the rear panel
to Mode 1 or Mode 2. When you set the trigger pulse width to 1/3 of
a second or more, the output signal changes to the normal VIDEO
signal.

Mode 1 | Mode 2 Partial scannig
600 | 60 OFF | ON
73 70

8[d 8[d S5O0 | 5@

(Partial mode is compatible with Mode
1 only.)
Note

e After turning on the camera, since the first external trigger pulse
is used for mode setting of the camera, the first frame image
is invalid. This is the case for all modes when external trigger
shutter is used.

e Partial scan mode cannot be used while in external trigger
shutter mode 2.

There are two modes for the timing in which video signals are
obtained.

e Mode 1 (Non-reset mode)
In this mode, a video signal synchronized with a VD signal is
output after a trigger pulse is input.
- The video signal is synchronized with the external VD signal
when an external HD*/VD signal is input.
- The video signal is synchronized with an internal VD signal when
no external HD*/VD signal is input.
* External or internal synchronization is selected automatically depending on the
presence or absence of external HD input.
e Mode 2 (Reset mode)
In this mode, an internal VD is reset, then a video signal is
output a certain period of time after trigger pulse input.

To Set the External Trigger Shutter

There are two ways to set the shutter speed.

e Using trigger pulse width
Set all DIP switches (1 to 4 on the rear panel) to OFF.
You can obtain an arbitrary shutter speed by setting the trigger
pulse width to the range of 2 usec to 250 msec.
Exposure time = Trigger pulse width + 8 usec

Mode 1 Mode 2
(Non-reset mode) (Reset mode)
10 =m}
207 201
3 ] =m}
[ =m| [=m}

Note

An incorrect video signal will be output if you input a new trigger
pulse before the video signal output for the previous trigger pulse
is output completely.

e Using the DIP switches on the rear panel
For shutter speeds, see the following table.

Mode 1 (Non-reset mode)/Mode 2 (Reset mode)
1125 1/250 1/500 1/1000

1/50000

= = 103
23 23 20]
30 3 30
43 43 43

1/100000 1/100

(Unit: seconds)

Restart/Reset

To Set Restart/Reset Mode

This mode allows you to capture the information on single screens at any
time by externally inputting restart/reset signals (HD/VD). To enter this
mode, set the trigger shutter switches (6 to 8) on the rear panel of the
camera as shown in the figure below.

To use restart/reset mode and Partial scan mode simultaneously, set the
Partial scan mode switch (5) to ON (right side).

Restart reset Partial scan
R/R OFF ON
63 5 5
70O (=] a
s[d

Long Exposure

The Restart/Reset function extends the CCD accumulation time,
resulting in highly sensitive image capture. This function is effective
when you cannot gain satisfactory sensitivity under normal operating
conditions, or when you want to observe the trail of a moving object.
Extend the VD interval (T) between external VD pulses.

Example of input timing chart

EXT-HD
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BLACK-and-WHITE VIDEO CAMERA MODULE

XC-56BB

Non-TV RESMETIN 1 /3 1ie @are NF ¥ VS [ vea
output RGN Pix@ Output | Output

Partial HD Restart| KLY ot )
1N: Norvinterlace Scan External Sync Reset | (2UIEIG

Mode 2
(AT (Remote

Head * When the image input board is connected

Connection Diagram @

T

S Outline N

o

e

E. The XC-56BB is a small-sized head-detachable monochrome

5 camera module that incorporates a 1/3-type progressive scan e CHU

i« CCD. The XC-56BB has the same camera function as those 30

of XC-56. The XC-56BB has VGA-class resolution output at NF mount 5
30 fps. The XC-56BB is a compact model succeeding to the ‘

XC-55BB with the dimensions of 22 (W) x 22 (H) x 30 (D) for
the camera head and 29 (W) x 29 (W) x 67 (D) for the control
part.

I Featurss e

T
M 1/3-type PS IT CCD
B Square pixel/ Full pixel read-out NLl

! ! ‘
J Progressive
CAMERA MODULE ]

o
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B VGA-class resolution image output, 30 fps.
W Partial scan
. 4-M2 depth 2.5
W External trigger shutter Unit: mm
¢ Restart/Reset
* Mode 1 (Non-reset mode)
* Mode 2 (Reset mode)
H Cable Length: 2 m 80.8
B NF Mount (C Mount changable) 67

Accessories

B Compact camera adaptor
e DC-700/700CE 3.5 44.5

i 8
M 12-pin camera cable (CE standard) _ole—— @Pj
8

Progressive
CAME RA MODULE

e CCXC-12P02N (2 m)
« CCXC-12P10N (10 m) - - 1
« CCXC-12P05N (5 m) %

e CCXC-12P25N (25 m)

B C-mount adaptor 4-M3 depth 4
¢ LO-999CMT

M Tripod adaptor
« VCT-333I (for CHU)
« VCT-55 (for CCU)

Unit: mm

oo |



Spectral Sensitivity Characteristics Supplied Accessories

e XC-56BB Dedicated cable CCU and CHU

Relative sensitivity
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o
XC-56BB
Image size VGA
Image device 1/3-type Progressive Scan IT CCD
Effective picture elements (H x V) 659 x 494
Effective lines (H x V) 647 x 493
Cell size (H x V) 7.4 um x 7.4 um
Lens mount NF-mount
Flange focal length 12.0 mm
Sync system Internal/External (Automatically switched according to input signal)
External sync signal input HD/VD (HD/VD level: 2 V to 5 Vp-p, 75 Q)

Allowable frequency deviation of external

o .
synchronization +1% (in horizontal synchronous frequency)

H Jitter Less than 20 nsec

Scanning system 525 line/263 line (Normal mode/Binning mode)

Video output mode Normal: 1 line sequential output 29.97 fps/Binning: 2 line sequential output 59.94 fps
Video output 1.0 Vp-p, sync negative, 75 Q unbalanced

Horizontal frequency 15.734 kHz

Vertical frequency 29.97 Hz (Normal mode)/59.94 Hz (Binning mode)

Horizontal resolution 500 TV lines

Sensitivity 400 Ix F8 (v=1, FIX GAIN (0 dB))

Minimum illumination 0.5 Ix (F1.4, v=1 GAIN 18 dB)

S/N ratio 58 dB

Gain Fixed/Manual (adjustable on the rear panel)

Gamma 1 (fixed)

White clip 820 mV + 70 mV

Shutter Normal shutter, Restart/Reset, External trigger shutter (Mode 1/Mode 2)
Normal shutter speed (sec) 1/100, 1/125, 1/250, 1/500, 1/1,000, 1/2,000, 1/4,000, 1/8,000, 1/15,000

DIP switch settings: 1/100, 1/125, 1/250, 1/500, 1/1,000, 1/2,000, 1/4,000, 1/10,000, 1/25,000, 1/50,000, 1/100,000
Trigger pulse width settings: 1/4 to 1/100,000
External trigger Polarity: +, Width: 2 uys to 250 ms, Input impedance: 10 kQ or more (H: 2 Vto 5.0V, L: 0 V to 0.6 V)
R/R mode Binning off: max: 120 fps (Effective line: 102)
Binning on: max: 180 fps (Effective line: 59)
External trigger Binning off: max: 120 fps (Effective line: 100)
Binning on: max: 120 fps (Effective line: 105)
Correspondence to EIAJ compliant 12PIN connector pin assignment Unavailable (No.8 pin: Trigger input (G), No.9 pin: Trigger input,
No.10 pin: GRD, No.11pin: +12 V) Pins No.10 and 11 are not connected inside the camera

External trigger shutter (sec)

Partial scan

Pin assignment

Power requirements DC 12V (10.5 V to 15.0 V)

Power consumption 22W

Dimensions (W x H x D) CHU: 22 x 22 x 30 mm  CCU: 29 x 29 x 67 mm (excluding protrusions)
Mass CHU: Approx. 40 g CCU: Approx. 100 g

Operating temperature -5°C to +45°C

Storage temperature —-30°C to +6°C

Performance guarantee temperature 0°C to 40°C

Operating humidity 20% to 80% (no condensation)

Storage humidity 20% to 95% (no condensation)

Vibration resistance 10 G (20 Hz to 200 Hz 20 minutes for each direction - X, y, 2)

Shock resistance 70G

MTBF 73,800 hours (Approx. 8.4 years)

Regulatory compliance UL6500, FCC/ICES-003: Class B, CE: EN61326, AS/NZ: EN61326, KC: KN22/KN24: Class A
Supplied accessories Lens mount cap (1), Operating instructions (1), Dedicated cable (1), Ferrite core (1)




Location and Function of Parts and Controls

@ Lens mount ( NF-mount)

—— (@ Reference holes for locking the camera/
Tripod screw holes (head unit)

(@ Reference holes for locking
the camera/Tripod screw
holes (control unit)

(@ Reference holes for locking
the camera/Tripod screw
holes (control unit)

@ Connector for the
special cable

(@ Reference holes for locking the camera/ Tripod screw holes (head unit)

@ Lens mount (NF-mount)
Lens mount

4.5 mm or less ’_‘%ﬁshoulder

If you install a C-mount lens on the Camera, you will need the
C-mount adaptor LO-999CMT.

Note

(O VIDEO OUT/DC IN/SYNC (video output/DC power/sync

input signal) connector (12-pin connector)

Connect a CCXC-12P05N camera cable to this connector to
obtain power from the +12 V DC power supply and also to enable
video signal output from the camera module. When a sync signal
generator is connected to this connector, the camera module is
synchronized with the external sync signals (HD/VD signals).

(@ Shutter speed/Mode setting DIP switch

@ Shutter speed (bits 1-4)

Set an appropriate shutter speed (factory setting: OFF).

@ Partial scan mode switch (bit 5)

The factory setting of this switch is Partial scan OFF. If you turn this
switch ON to use high-rate scan mode, you also need to make pulse
rate settings.

@ Restart reset/External trigger shutter mode switch (bits 6 to 8)
By inputting an external restart/reset signal, you can capture the
information of single screens at arbitrary timing. By inputting an
external trigger signal, you can capture fast-moving objects at
precise locations. The factory settings for these switches are for
normal operation.

@ Gain switch (bit 9)

This switch selects FIX (fixed) or MANUAL (manual adjustment)
(factory setting: FIX (left side)).

@ Binning mode switch (bit 0)

Switches the video signal output mode between binning OFF and
binning ON (factory setting: OFF).
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(3 HD/VD signal input/output switch
Set the switch to INT to output HD/VD signals from the camera
module. Set the switch to EXT to input HD/VD signals from an
external unit (factory setting: EXT).

For installing a C-mount lens on the XC56BB

e |f you install a C-mount lens on the XC56BB, you will need
the C-mount adaptor LO-999CMT (sold separately). Be sure
that the lens does not project more than 4.1 mm from the lens
mount.

e For setting the camera when using C-mount adaptor, fix the lens
mount (C-mount) instead of fixing the camera head in order to
avoid applying unnecessary forces to the camera head.

¢ Avoid using C-mount adaptor in the places where vibrations
or shocks are applied often. Doing so will damage the
equipment or loosen the connection.

(@ Reference holes for locking the camera/Tripod screw holes (head unit)
You can attach a tripod to the reference holes (4) on the bottom.

You will need a tripod adapter VCT-333| to install the tripod.
There are two more reference holes on the front of the top surface.

Note

Even when the switch is set to EXT, the camera module operates
in internal synchronization mode unless an external HD signal is
input. In this case, however, the camera module will not output
internal sync signals.

(@ M GAIN (Manual Gain) control knob
If you have selected MANUAL (manual adjustment) with DIP
switch 4, this knob adjusts the gain. The dimensions of the groove
on the knob are 0.5 (W) x 1.9 (L) x 0.45 (D) mm.
Use a screwdriver that is appropriate for these dimensions.
The knob can be rotated 260 degrees. Do not rotate the knob
over the stopper on the limit point.

(® 75 Q termination switch
Turn this to OFF when not terminating the external sync signal
(factory setting: ON).

Connector Pin Assignments

o
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Note
¢ The XC-56BB head unit (CHU) must have the same serial number as
the control unit (CCU).
¢ Do not connect or disconnect the supplied cable while the
power is turned on, otherwise the camera may be damaged.
(® Connector for the special cable
Connect the head unit and the control unit with the supplied cable.
(@ Reference holes for locking the camera/Tripod screw holes (control unit)
High-precision screw holes for locking the camera onto the lens
mounted surface. Locking the camera minimizes optical axis
deviation. For details, see the Application Guide. You can attach a
tripod to the reference holes on the bottom of the head unit. You
will need a tripod adapter VCT-55I to install the tripod. There are

two more reference holes on the front of the top surface.
Rear panel
VIDEO OUT/DC IN/SYNC SHUT!
Rear Panel
=l il
= FIX/M|
r— @ VIDEO OUT/DC IN/SYNC connector ~ BINNG
ON OFF MINMAX EXT INT
750 M GAIN HDNVD
° P C [E | mod [E |
l in amera sync xternal mode Restart/Reset xternal trigger
@| @ shutter speed/ No. output (HD/VD) shutter
B Mode setting DIP 1 | Ground Ground Ground Ground
I o switches 2 |+12V DC +12V DC +12V DC +12V DC
o 3 | Video output (Ground) | Video output (Ground) | Video output (Ground) | Video output (Ground)
(5] 4 | Video output (Signal)| Video output (Signal) | Video output (Signal) | Video output (Signal)
5 | HD output (Ground)| HD input (Ground)| HD input (Ground)| HD input (Ground)
® HD/VD signal input/output switch 6 | HD output (Signal)| HD input (Signal) | HD input (Signal) | HD input (Signal)
@ M GAIN control knob 7 | VD output (Signal)| VD input (Signal) | Reset (Signal) VD input (Signal)
(® 75 Q termination switch 8 — — — —
9 — - — Trigger pulse input (Signal)
Note 10 — — — —
Be sure to turn the power off before making switch settings. As the i - E— — . —
variable controller for manual adjustment is a small precise component, 12 | VD output (Ground) | VD input (Ground) | Reset (Ground) | VD input (Ground)*

do not apply force more than required when adjusting. Doing so will
break the component. The controller is not a 360-degree rotation

type. Do not turn the controller beyond the stopper of the component.

The range of rotation is about 260 degrees. For the adjustment of
the variable controller, use a flathead screwdriver. The sizes of a
recommended flathead screwdrivers are 1.9 mm width, 0.5 mm
thickness and more than 0.45 mm length.

* Common ground for pins 7, 10, and 11



About the Electronic Shutter

There are two shutter types: normal shutter and external trigger
shutter. Select them with the DIP switches on the rear panel.

*1 The electronic shutter cannot be used in restart/reset mode.
*2 Partial scan can be used in restart/reset mode and in external trigger shutter mode 1.

Normal Shutter

This mode provides continuous video output with the electronic
shutter selected by switches to capture a high-speed moving
object clearly.

Normal Other
Shutter modes*

8O | 8Cd

* “Other modes” refers to restart/reset mode and external trigger shutter mode.

¢ Normal shutter speed settings

1125 1/250 1/500 1/1000

(Unit: seconds)

External Trigger Shutter

Inputting an external trigger pulse enables the camera to capture
first-moving objects clearly. Set DIP switches 6, 7, and 8 on the rear
panel to Mode 1 or Mode 2. When you set the trigger pulse width
to 1/3 of a second or more, the output signal changes to the normal
VIDEO signal.

Mode 1 | Mode 2 Partial scannig
60 | 60 OFF | ON
73 700

s[d s[d S | sCa

(Partial mode is compatible with Mode
1 only.)

Note

e After turning on the camera, since the first external trigger pulse
is used for mode setting of the camera, the first frame image
is invalid. This is the case for all modes when external trigger
shutter is used.

¢ High-rate scan mode cannot be used while in external trigger
shutter mode 2.

There are two modes for the timing in which video signals are
obtained.

* Mode 1 (Non-reset mode)
In this mode, a video signal synchronized with a VD signal is
output after a trigger pulse is input.
— The video signal is synchronized with the external VD signal
when an external HD*/VD signal is input.
— The video signal is synchronized with an internal VD signal when
no external HD*/VD signal is input.
* External or internal synchronization is selected automatically depending on the
presence or absence of external HD input.
¢ Mode 2 (Reset mode)
In this mode, an internal VD is reset, then a video signal is output
a certain period of time after trigger pulse input.

To Set the External Trigger Shutter

There are two ways to set the shutter speed.

e Using trigger pulse width
Set all DIP switches (1 to 4 on the rear panel) to OFF.
You can obtain an arbitrary shutter speed by setting the trigger
pulse width to the range of 2 ysec to 250 msec.
Exposure time = Trigger pulse width + 8 usec

Mode 1 Mode 2
(Non-reset mode) (Reset mode)
10 10
pl=m} p=m}
] =} ] =}
[=m} [l=m]}

Note

An incorrect video signal will be output if you input a new trigger
pulse before the video signal output for the previous trigger pulse
is output completely.

e Using the DIP switches on the rear panel
For shutter speeds, see the following table.

Mode 1 (Non-reset mode)/Mode 2 (Reset mode)

1125 1/250 1/500 1/1000

(Unit: seconds)

Restart/Reset

To Set Restart/Reset Mode

This mode allows you to capture the information on single screens at
any time by externally inputting restart/reset signals (HD/VD). To enter
this mode, set the trigger shutter switches (6 to 8) on the rear panel
of the camera as shown in the figure below.

To use restart/reset mode and Partial scan mode simultaneously, set
the Partial scan mode switch (5) to ON (right side).

Restart reset Partial scan
R/R OFF ON
60 5 5
700 0 4
8[d

Long Exposure

The Restart/Reset function extends the CCD accumulation time,
resulting in highly sensitive image capture. This function is effective
when you cannot gain satisfactory sensitivity under normal operating
conditions, or when you want to observe the trail of a moving object.
Extend the VD interval (T) between external VD pulses.

Example of input timing chart

A ET I i
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Connection Diagram

XC-HR90

XC-HR90 ¢
High-resolution AC

C-mount lens 12P(F) 12P(M) — VIDEO OUT
@ —|:| o] | <«— HDAD
T — —» WENOUT
Camera cable Camera adaptor <«— TRIG

CCXC-12P02N DC-700/700CE
CCXC-12P05N

°
1
1
: CCXC-12P10N

= ——— CCXC-12P25N
o Tripod adaptor
g VCT-55I Device for camera
LE control (PC etc.)
£
c
o
Z <+« +12V
g — VIDEO OUT
—— <4—» HD/VD
—> WEN
<+— TRIG

o
5]
=
@
(&)
o
(5]
2
=S
o
L)
©
=
<

XC-HR70/XC-HR50/XC-HR57/XC-HR58

Junction box

XC-HR70*
XC-HR50 BT «—Dci2v
ig':gg; O O | —» viDEO OUT
C-mount lens* OO0 O | » HD/VD
12P(F) 12P(M)
@ Camera adaptor <+«— AC
DC-700/700CE
Camera cable — VIDEO
*Recommend Lens: L [ CCXG-12P02N | ol «—» HDAD
High resolution lens ' CCXC-12P05N
XC-HR70 ' CCXC-12P10N - = <+—TRG
1 CCXC-12P25N — WEN OUT
—
Tripod adaptor
VCT-333|
O Usable x : Not usable
XG-HR series JB-77 When using the JB-77, not all of the XC-HR series
(XC-HR70/HR50/HR57/HR58) functions can be used. See the table this page.
Normal ©)
Normal shutter O
Restart/reset (R/R) O
External trigger shutter x
WEN OUT x

Connection Diagram




Connection Diagram

XC-56

Tripod adaptor
VCT-333I

oo <+«<— DpC12V
XC-56 06 6| —* vibEoour
C-mount lens ; . HOAVD
| unction box

@ 12P(F) 12P(M) Sanet TRIG"
| X
Camera cable —AC (@]
° CCXC-12P02N | D — VIDEO OUT S
1 CCXC-12P05N — ~o | 4—» HD/VD g
| 82§8'1§E;g: Camera adaptor ~ ¢—— TRIG" '2
— i DC-700/700CE <
o
=
3
2

To operate the camera by inputting an trigger signal,

* Use Junction box JB-77 and commercial stabilized
power supply, and input a trigger signal to CLOCK
OUT connector of JB-77.

* Input a trigger signal to Video connector 2 of
Camera adaptor DC-700/700CE
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XC-56BB

C-mount lens* XC-56BB (CCU)
20P(M) 12P(F) 12P(M) <+— DC12V
OD = il [ > o9 9| —> vioeoour
© ___© . o <+—> HDAD
amera cable Junction box "
. CCXC-12P02N 77 & TRG
— CCXC-12P05N
Tripod adaptor CCXC-12P10N
VCT-55I CCXC-12P25N

Supplied accessories
(Dedicated cable)

XG-56BB (CHU)

C-mount adaptor
20P(M)

LO-999CMT Camera adaptor
> DC-700/700GE +—AC
i | D — VIDEO OUT
1 o
—| > L _ | «—> HDAD
Tripod adaptor <4+— TRIG*
VCT-333I

NF-mount lens

*The XC-56BB head unit (CHU) must have the
same serial number as the control unit (CCU).

*Do not connect or disconnect the supplied

VCL-03S12XM VCL-06S12XM VCL-12512XM ) ) :
cable while the power is turned on, otherwise
the camera may be damaged.

* To use the C-mount lens, attach the C-mount adaptor and connect to the camera. To operate the camera by inputting an trigger signal

* Use Junction box JB-77 and commercial stabilized
power supply, and input a trigger signal to CLOCK
OUT connector of JB-77.

* Input a trigger signal to Video connector 2 of
Camera adaptor DC-700/700CE

Connection Diagram |




BLACK-and-WHITE VIDEO CAMERA MODULE
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XC-ST70/ST70CE
XC-ST50/ST50CE
XC-ST51/ST51CE

XC-ST30/ST30CE
*1 2 *3
Fc:lr-r\r{at 2/3TYPE 1/2Type 1/3Type C VS HDm
Output. Gt
VS BiEEEER M 1llu'nv-llggefulde] mumgefln%m
Rese
*1: XC-ST70/ST70CE

*2 : XC-ST50/ST50CE/ST51/ST51CE
*3 : XC-ST30/ST30CE

Connection Diagram @

The XC-ST Series cameras incorporate the latest CCD and
signal processing technologies into a compact black and
white camera module. A new external trigger design allows
the electronic shutter speed to be freely specified by the
width of an external trigger pulse or by a switch setting on
the rear panel of the camera. These cameras are also
user-friendly, with all switch settings located on the rear
panel. Moreover, the XC-ST Series have the exact same
dimensions, simplifying space requirements and making

it easy to interchange them if necessary. These features,
along with high picture quality and high shock and vibration
tolerance make the XC-ST Series cameras ideal for
demanding machine vision applications.

B XC-ST70/ST70CE: 2/3-type IT CCD
B XC-ST50/ST50CE: 1/2-type IT CCD
W XC-ST51/ST51CE: 1/2-type IT CCD (Hight sensitivity CCD)
B XC-ST30/ST30CE: 1/3-type IT CCD
M Dimensions: 44 (W) x 29 (H) x 57.5 (D) mm,

Mass: Approx. 110 g
M High S/N ratio: 60 dB (XC-ST70/ST50/ST51)

: 56 dB (XC-ST30)

M Electronic shutter
XC-ST70/ST50/ST51/ST30: 1/100 sec to 1/10,000 sec
XC-ST70CE/ST50CE/ST51CE/ST30CE: 1/120 sec to 1/8,000 sec

M External trigger shutter
XC-ST70/ST50/ST51/ST30: 1/4 sec to 1/10,000 sec
XC-ST70CE/ST50CE/ST51CE/ST30CE: 1/4 sec to 1/8,000 sec

M 2:1 Interlaced/Non-Interlaced (during external sync input)
B Frame/Field exposure

Bl Restart/Reset

B Sync system: Internal/External (HD/VD, VS)

M High Shock and Vibration Resistance

Accessories

B Compact camera adaptor
e DC-700/700CE

B 12-pin camera cable (CE standard)
e CCXC-12P02N (2 m)
e CCXC-12P05N (5 m)
e CCXC-12P10N (10 m)
e CCXC-12P25N (25 m)

B Tripod adaptor
¢ VCT-ST70I

| XC-ST70/ST70CE/ST50/ST50CE/ST51/ST51CE/ST30/ST30CE

Camera body of all XC-ST models

13 2-M3 depth 4

N/
el
Spectral Sensitivity Characteristics

e XC-ST70
(Typical Values)

Relative sensitivity

1.0

N \

0.4

0.2

0
400 500 600 700 800 900 1000
Wavelength (nm)

(Lens characteristics and light source characteristics excluded.)



® XC-ST50/XC-ST51/XC-ST30

(Typical Values)

Relative sensitivity

Location and Function of Parts and Controls

(1) Lens mount (C-mount)

(—'7 (@ Reference screw holes
o

(3 Reference screw holes/
Tripod screw holes

1.0 /
0.8 //
06
04
0.2
0
400 500 600 700 800 900 1000

Wavelength (nm)

(Lens characteristics and light source characteristics excluded.)

(@ Lens mount (C-mount)
Attach any C-mount lens or other optical equipment.

Note

The lens must not project more than 10 mm from the lens mount.

10 mm or less

(@ Reference holes (at the top)
These precision screw holes are for locking the camera module.
Locking the camera module using these holes secures the optical
axis alignment.

_~ Lens mount shoulder

(® Reference screw holes/Tripod screw holes (at the bottom)
These precision screw holes are for locking the camera module.
Locking the camera module using these holes secures the optical
axis alignment.

You can install the camera on a tripod. To install on a tripod,
you will need to install the VCT-ST70I tripod adaptor using the
reference holes on the bottom of the camera.
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XC-ST70 | XC-ST50 ‘ XC-ST51 | XC-ST30 | XC-ST70CE | XC-ST50CE ‘ XC-ST51CE | XC-ST30CE
Image device 2/3-type IT CCD 1/2-type IT CCD 1/3-type IT CCD | 2/3-type IT CCD 1/2-type IT CCD 1/3-type IT CCD
Signal system EIA CCIR
Effective picture elements (H x V) 768 x 494 752 x 582
Effective lines (H x V) 752 x 485 736 x 575
Cell size (H x V) 11.6 um x 13.5 um 8.4 um x 9.8 um 6.35 um x 7.4 um |11.6 um x 11.2 um 8.6 um x 8.3 um 6.5 um x 6.25 ym
Horizontal frequency 15.734 kHz 15.625 kHz
Vertical frequency 59.94 Hz 50 Hz

Lens mount

C-mount

Sync system

Internal/External (Automatically switched according to input signal)

External sync signal input

HD/VD (HD/VD level: 2 V to 5 Vp-p), VS

External Sync frequency

+1% (in horizontal sync frequency)

H Jitter

less than + 20 nsec (external horizontal frequency)

Scanning system

(Automatic switching according to input signal)

525 lines: 2:1 Interlaced 625 lines: 2:1 Interlaced
(Automatic switching according to input signal)

Video output

1.0 Vp-p, negative, 75 Q unbalanced

Horizontal resolution 525 TV lines 625 TV lines

Sensitivity 400 Ix, F8 400 Ix, F11 400 Ix, F5.6 400 Ix, F8 400 Ix, F11 400 Ix, F5.6
(y=ON, 0 dB) (v= ON, 0 dB) (v= ON, 0 dB) (v= ON, 0 dB) (y=ON, 0 dB) (v= ON, 0 dB)

Minimum illumination 0.3 Ix 0.2 Ix 0.3 Ix 0.3 Ix 0.2 Ix 0.3 Ix

(F1.4, AGC ON) (F1.4, AGC ON) | (F1.4, AGC ON) (F1.4, AGC ON) (F1.4, AGC ON) | (F1.4, AGC ON)

S/N ratio 60 dB 56 dB 58 dB 54 dB

Gain AGC/Fixed/Manual (adjustable on the rear panel)

Gamma ON/OFF (adjustable on the rear panel)

Normal shutter 1/100 sec to 1/10,000 sec ‘ 1/120 sec to 1/8,000 sec

External trigger shutter 1/4 sec to 1/10,000 sec ‘ 1/4 sec to 1/8,000 sec

Power requirements DC 12V (10.5Vto 15V)

Power consumption 21w 20w 19w | 2aw ] 20W 1.9 W

Dimensions (W x H x D)

44 x 29 x 57.5 mm (excluding protrusions)

Mass

Approx. 105 g ‘

Approx. 110 g ‘ Approx. 105 g ‘ Approx. 110 g

Operating temperature

-5°C to +45°C

Storage temperature

-30°C to +60°C

Performance guarantee temperature

0°C to 40°C

Operating humidity

20% to 80% (no condensation)

Storage humidity

20% to 95% (no condensation)

Vibration resistance

10 G (20 Hz to 200 Hz 20 minutes for each direction—x, y, z)

Shock resistance

70G

MTBF

70,600 hours (Approx. 8.1 years)

Regulatory compliance

UL6500, FCC/ICES-003: Class B, CE: EN61326, AS/NZ: EN61326, KC: KN22/KN24: Class A

Supplied accessories

Lens mount cap (1), Operating instructions (1)

XC-ST70/ST70CE/ST50/ST50CE/ST51/ST51CE/ST30/ST30CE |
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Connector Pin Assignments

®
@ —

VIDEQ | DCIN
OUT | SYN(
®—
@ —
®

(1 HD/VD signal input/output switch
Set the switch to INT to output HD/VD signals from the camera
module. Set the switch to EXT to input HD/VD signals from an
external unit. (Factory setting: EXT)

(2 VIDEO OUT (Video signal output) connector (BNC)
You can use this connector for video signal output from the
camera module.

(3 Y compensation ON/OFF switch
Turn on this switch for g compensation. (Factory setting: OFF)

(@ GAIN switch
This switch selects AGC (A), fixed gain (F), or manual gain control
(M). (Factory setting: F)

(® Manual gain control
Adjust the gain using this control. GAIN switch 4 must have been
set to M (Manual).

(® Shutter speed/Mode setting DIP switch
@ Shutter speed (bits 1 to 4)
Set an appropriate shutter speed. (Factory setting: Shutter off)
@ High-rate scan mode switch (bit 5)
Factory setting: FRAME
© Restart reset/External trigger shutter mode switch (bits 6 to 8)

Factory setting: Normal

Note
* Do not use any other settings for Restart reset/External trigger
shutter mode except those shown on the next page. Using other
settings may cause the camera to malfunction.
e |f you set the External trigger shutter mode, set 0 in bits 1 to 4.

@ 75 Q termination switch
Turn off if you do not terminate. (Factory setting: ON)

TRIG polarity switch
Select + or — according to the trigger pulse input from an external
unit. (Factory setting: +)

(© DC IN/SYNC (DC power input/sync signal 1/0) connector
(12-pin)
Connect a CCXC-12P05N camera cable to this connector the +12
V DC power supply and the video signal output from the camera
module. When a sync signal generator is connected to this
connector, the camera module is synchronized with the external
sync signals.

Factory Mode Settings of Rear Panel

No. | Switch Factory setting mode
(1) | HD/VD signal input/output switch EXT
(® | Gamma compensation ON/OFF switch OFF
@ | GAIN switch F
() | Manual gain control -1)
Shutter speed (bits 1 - 4)
Shutter speed/Mode | Potential accumulation mode (bit 5) OFF
® setting DIP switches (Al S/W are left
9 Restart reset/External trigger shutter side)
mode switch (bits 6 — 8)
@ | 75 Q termination switch ON
TRIG polarity switch +

1) This unit is shipped from the factory with the GAIN switch being set to F (fix), so the Manual
gain control knob is not operative unless the switch setting is changed. When the GAIN switch
is set to M (manual), you can rotate this knob to adjust gain over the range 0 to 18 dB.

| XC-ST70/ST70CE/ST50/ST50CE/ST51/ST51CE/ST30/ST30CE

Rear panel
VIDEQ DCIN
OUT YN

External

Pin | Camera sync | External mode | External mode
(VS) (VS) Restart/Reset trigger shutter

No. output
1 | Ground Ground Ground Ground Ground

+12 vV DC +12V DC +12V DC +12V DC +12V DC

Video output (Ground) | Video output (Ground) | Video output (Ground) | Video output (Ground) | Video output (Ground)

Video output (Signal) | Video output (Signal) | Video output (Signal) | Video output (Signal) | Video output (Signal)

HD output (Ground) | HD input (Ground) — HD input (Ground) | HD input (Ground)

HD output (Signal) | HD input (Signal) — HD input (Signal) | HD input (Signal)
VD output (Signal)| VD input (Signal) | VS input (Signal)| Reset (Signal) | VD input (Signal)

9 — — — — —

10 — — — - WEN output (Signal)
11 — — — — Trigger pulse input (Signal)
12 | VD output (Ground)| VD input (Ground) | VS input (Ground) | Reset (Ground) | Reset (Ground)*

* Common ground for pins 7, 10, and 11

About the Electronic Shutter

There are two shutter types: normal shutter and external trigger
shutter. Select them with the DIP switches on the rear panel.

DIP Switches on the Rear Panel

Rear panel
VIDEO DCIN

DIP switches

Switches 1 to 4: Shutter speed
Switch 5: Potential accumulation mode
Switches 6 to 8: Restart reset/External trigger shutter mode switch

Normal Shutter

This mode provides continuous video output with the electronic
shutter selected by switches to capture a high-speed moving
object clearly.

Normal shutter speed settings

Shutter

OFF 1125 1/250 1/500

1/1000

Flickerless™
1/2000 | 1/4000 | 1/10000 1/100 (EIA)
1/120 (CCIR)
13 107 10 100
2] 2 2O 2]
3Cd 3O 3O 3]
40 400 400 403
e 5001 s s
6] 6] 6] 6]
700 700 700 700
8] 8] s ] 8] (Unit: second)

* If you set the mode to flickerless, the positions of DIP switches 1 to 3 are optional.

Note

The DIP switch 5 position is optional. (The field setting is
recommended.) The field setting can obtain a sensitivity that is
twice that of the frame setting.



External Trigger Shutter

Inputting an external trigger pulse enables the camera to capture
fast-moving objects clearly with precise timing.

Set DIP switches 6, 7, and 8 on the rear panel to Mode 1 or Mode 2.
When you set the trigger pulse width to 1/3 of a second or more, the
output signal changes to the normal VIDEO signal.

There are two modes for the timing in which video signals are
obtained.

* Mode 1 (Non-reset mode)
In this mode, a video signal synchronized with a VD signal is
output after a trigger pulse is input.
- The video signal is synchronized with the external VD signal
when an external HD/VD signal is input.
— The video signal is synchronized with an internal VD signal when
no external HD/VD signal is input.

e Mode 2 (Reset mode)
In this mode, an internal VD is reset, then a video signal is output
a certain period of time after trigger pulse input.

To Set the External Trigger Shutter

There are two ways to set the shutter speed.

¢ Using the DIP switches on the rear panel
For shutter speeds, see the following table.

Mode 1 (Non-reset mode) Mode 2 (Reset mode)

*1/100 *1/100
(E1A) (EIA)
1420 | 11125 1/250 1/500 1120 1125 | 1/250 | 1/500
(CCIR) (CCIR)
100 1 10 13 1 1 100 1O
201 2] 2O °[d 2] 20 2[00 20
3] 3] 3] 3] 3] 3] 3] 3]
4O 40 4] 40 4O 40 4] 40
501 5001 500 5001 5001 500 5001 5001
6] 611 [m | [ju | 611 6] 6] [ m |
73 | 73 73 7000 7000 700] 700
s 8O s s s[O 8O s s[1
**1/10000 **1/10000
(EIA) (EIA)
11000 | 1/2000 | 1/4000 | ,ooo 141000 | 1/2000 | 174000 | o0t
(CCIR) (CCIR)
100 13 1 1 10 1 100 13
2] 2] 2[d 2[d 2] 2] 2 2
3[Od (O (O 3[O (O 3O 3[O Ems|
4] 40 4] 4] 40 40 4] 40
5001 500 500 500 500 500 5001 500
601 601 601 601 601 601 601 601
7t 73 73 73 700 701 0] 700
mm| s | | ] s s(d |

(Unit: second) (Unit: second)
* The external trigger shutter speed is set to 1/100 sec for XC-ST70/ST50/ST51/ST30
(EIA) and 1/120 sec for XC-ST70CE/ST50CE/ST51CE/ST30CE (CCIR).
**The external trigger shutter speed is set to 1/10,000 sec for XC-ST70/ST50/ST51/
ST30 (EIA) and 1/8,000 sec for XC-ST70CE/ST50CE/ST51CE/ST30CE (CCIR).

¢ Using trigger pulse width
Set all DIP switches (1 to 4 on the rear panel) to 0.
You can obtain an arbitrary shutter speed* by setting the trigger
pulse width within the range of 2 us to 250 ms.

Mode 1 (Non-reset mode) Mode 2 (Reset mode)

10 10
2] 2]
k| | |
400 400
50001 5000
6001 6001
7 0]
8O s

Exposure time = Trigger pulse width + 97 us (EIA)
Trigger pulse width + 120 us (CCIR)

* Variable range
EIA: 1/4 sec to 1/10,000 sec
CCIR: 1/4 sec to 1/8,000 sec

Note

¢ The DIP switch 5 position is optional. (The field setting is
recomended.) The field setting can obtain a sensitivity that is
twice that of the frame setting.

e |f you input another trigger pulse before the video signal output
for the previous trigger pulse is completely output, an incorrect
video signal will be output.

Specifications of trigger pulse
¢ When using a trigger pulse like shown below, set the TRIG
polarity selector switch on the rear panel to + :

—————— — 2Vto5.0V

0Vto0.6V
————
! !

2ustoi/4ds "

*1If you set the trigger pulse with the DIP switches, use the 100 us to 1/4 sec pulse width.

¢ When using a trigger pulse like shown below, set the TRIG
polarity selector switch on the rear panel to - :

40Vtob50V

—————— — 0Vto2.0V
—

1 1
2usto1/ds

Input impedance: 10 kQ or more.
* The voltage and pulse width used are measured at pin 11 of a 12-pin multi-connector on
the rear panel.

Restart/Reset

To Set Restart/Reset Mode DIP switches
The information on one screen can be extracted ?
at any time by externally inputting Restart/ o]
Reset signals (HD/VD). To enter this mode, set 3]
the trigger shutter switches (6 to 8) on the rear 407
panel of the camera as shown in the figure. 5]
The Reset/Restart mode is especially effective 6[ 1
for frame image output with long exposure or a 73
strobe light. s

Long Exposure

The Restart/Reset function extends the CCD accumulation time,
resulting in highly sensitive image capture. This function is effective
when you cannot gain satisfactory sensitivity under normal operating

conditions, or when you want to observe the trail of a moving object.

Extend the VD interval (T) between external VD pulses.

Sample input timing chart 1

EXT HD Continuous signal: 15.734 kHz (XC-ST51/ST50/ST30) Allowable frequency value +1%,
15.625 kHz (XC-ST51CE/ST50CE/ST30CE) Allowable frequency value +1%

EXT VD VD interval (T): 262.5 H or more (XC-ST51/ST50/ST30) and less than 1 second (Recommended),
312.5 H or more (XC-ST51CE/ST50CE/ST30CE) and less than 1 second (Recommended)
Four or more VD pulses are required.

T T T

i | i i

Exposure time for the Odd fieldl’,/””/—|
Exposure time for the Even field M

Frame Accumulation (Factory setting)

Video output

U |

Invalid image

U Odd image U Even image

Valid frame image

Odd and even fields are determined by the phase of the EXT HD/VD signal input from the outside.

XC-ST70/ST70CE/ST50/ST50CE/ST51/ST51CE/ST30/ST30CE |
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BLACK-and-WHITE VIDEO CAMERA MODULE
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XC-ES50/ES50CE
XC-ES51/ES51CE
XC-ES30/ES30CE

*1 2

TV

Format [ 1/2 e [§ 1/3 e C Vs HD Restart

Output output M G
Mode 1 Mode 2

” (Mon-eset Mode) Bl (or-ResetMode)

. %

s

.Sé

*1 :XC-ES50/ES50CE/ES51/ES51CE
*2 :XC-ES30/ES30CE

Y /27

Connection Diagram @

The XC-ES series is a small-sized lightweight monochrome
camera module designed as an input device for image
processing, realized through the newest high-density
packaging.

The downsized the main body allows to set the XC-ES series

easily at the places where is difficult to set the existing
devices.

W XC-ES50/ES50CE: 1/2-type IT CCD

B XC-ES51/ES51CE: 1/2-type IT CCD (High sensitivity CCD)
W XC-ES30/ES30CE: 1/3-type IT CCD

M High S/N ratio: 60 dB

B External trigger shutter
XC-ES50/ES51/ES30: 1/4 sec to 1/10,000 sec
XC-ES50CE/ES51CE/ES30CE: 1/4 sec to 1/8,000 sec

M Electronic shutter
XC-ES50/ES51/ES30: 1/100 sec to 1/10,000 sec
XC-ES50CE/ES51CE/ES30CE: 1/120 sec to 1/8,000 sec

M 2:1 Interlaced/Non-Interlaced

B Frame/Field accumulation

M Restart/Reset

B Sync system: Internal/External (HD/VD)
M High Shock and Vibration Resistance

Accessories

B Compact camera adaptor
e DC-700/700CE

H 12-pin camera cable (CE standard)
e CCXC-12P02N (2 m)
e CCXC-12P05N (5 m)
e CCXC-12P10N (10 m)
e CCXC-12P25N (25 m)

M Tripod adaptor
¢ VCT-333I

| XC-ES50/ES50CE/ES51/ES51CE/ES30/ES30CE

Camera body of all XC-E models

14.5

2-M2 depth 3———

@

@

5.1
|

027.6
) 0273
-
I
N
}o
w
o
S [

20
12

(|

4-M2 depth 3
3-M3 depth 3 16.5
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. Unit: mm
*1: M3 screw size

*2: M2 screw size

Notice

From January 2005, the outside dimensions of XC-E series consoles
will be changed to the same dimensions of XC-HR series consoles.
For the new outside dimensions, see page 90.

The outside dimensions will be changed from the following serial
numbers.

XC-ES50/XC-ES30: 250001

XC-ES50CE/ES30CE: 550001

XC-ES51:150001

XC-ES51CE:450001



Spectral Sensitivity Characteristics

e XC-ES50/XC-ES51/XC-ES30
(Typical Values)
Relative sensitivity
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Specifications

e XC-ES50CE/XC-ES51CE/XC-ES30CE
(Typical Values)
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1.0

vl
/

0.6

04

0.2

400 500 600

Wavelength (nm)
(Lens characteristics and light source characteristics excluded.)

e XC-ES51CE, XC-ES50CE/XC-ES30CE
(Comparison sensitivity)
Relative sensitivity

700 800 900 1000

20
>
1.8 >
L
10— o]
14 / (Q
/ <
12 / 6_
XC-ES51CE [}
1.0 o
0.8 O
[
0.6
XC-ES50CE/ES30CE é (39
0.4 -
3 D
0.2
9100 500 600 700 800 900 1000 5‘1
Wavelength (nm) 3
(Lens characteristics and light source characteristics excluded.) ﬁ.._"

XC-ES50 XC-ES51 XC-ES30 XC-ES50CE \ XC-ES51CE | XC-ES30CE
Image device 1/2-type IT CCD 1/3-type IT CCD 1/2-type IT CCD 1/3-type IT CCD
Signal system EIA CCIR
Effective picture elements (H x V) 768 x 494 752 x 582
Effective lines (H x V) 752 x 485 736 x 575
Cell size (H x V) 8.4 um x 9.8 um 6.35 um x 7.4 um 8.6 um x 8.3 um 6.5 um x 6.25 um
Horizontal frequency 15.734 kHz 15.625 kHz
Vertical frequency 59.94 Hz 50 Hz

Lens mount

C-mount

Sync system

Internal/External (Automatically switched according to input signal)

External sync signal input

HD/VD (HD/VD level: 2 V to 5 Vp-p)

External sync frequency

+1% (in horizontal sync frequency)

H Jitter

less than +20 nsec

Scanning system 525 lines: 2:1 Interlaced

(Automatic switching according to input signal)

625 lines: 2:1 Interlaced
(Automatic switching according to input signal)

Video output

1.0 Vp-p, negative, 75 Q unbalanced

Horizontal resolution 570 TV lines 560 TV lines

Sensitivly 400 Ix F5.6 \ 400 Ix F8 \ 400 Ix F4 400 Ix F5.6 \ 400 Ix F8 \ 400 Ix F4
(Y=ON, MIN GAIN)

Minimum illumination* 0.3 Ix [ 0.2 Ix [ 0.3 Ix [ 0.3 Ix [ 0.2 Ix [ 0.3 Ix

S/N ratio 60 dB

Gain AGC/Manual (Adjustable on the rear panel)

Gamma ON/OFF (Adjustable on the rear panel)

Normal shutter 1/100 sec to 1/10,000 sec 1/120 sec to 1/8,000 sec

External trigger shutter 1/4 sec to 1/10,000 sec 1/4 sec to 1/8,000 sec

Power requirements DC12V(9Vto16V)

Power consumption 16 W 1.4 W 16 W 1.4W

Dimension (W x H x D) 29 x 29 x 30 mm (excluding protrusions)

Mass

Approx. 50 g

Operating temperature

-5°C to +45°C

Storage temperature

-30°C to +60°C

Performance guarantee temperature

0°C to 40°C

Operating humidity

20% to 80% (no condensation)

Storage humidity

20% to 95% (no condensation)

Vibration resistance

10 G (20 Hz to 200 Hz 20 minutes for each direction-x, y, z)

Shock resistance

70G

MTBF

126,469 hours (Approx. 14.4 years)

Regulatory compliance

UL1492, FCC/ICES-003: Class B, CE: EN61326, AS/NZ: EN61326, KC: KN22/KN24: Class A

Supplied accessories

Lens mount cap (1), Operating instructions (1)

* F1.4, r=ON, MAX GAIN

XC-ES50/ES50CE/ES51/ES51CE/ES30/ES30CE |



(O 12-pin multi-connector
DC IN/HD/VD (DC power/sync signal input) VIDEO OUT terminal.

@ 75 Q termination selector switch

Location and Function of Parts and Controls

@ Lens mount (C-mount)

(® HD/VD input-output selector switch
(@ Shutter speed/mode setting DIP switch

(® Volume control switch
This switch can be changed in the range of Switch 0 dB to 18 dB
when the GAIN switch is set to "M".

* During factory setting, this switch is adjusted to the mechanical
center.

@ Reference screw holes
(at the top)

Note

When setting DIP switch 5 to the frame integration, set the volume
control switch 8 to the MAX side from the mechanical center
(because of CCD characteristics).

@ Tripod screw holes
(at the bottom)

Reference screw holes
(at the bottom)

Be sure to turn the power off before making switch settings.

As the variable controller for manual adjustment is a small precise
component, do not apply force more than required when adjusting.
Doing so will break the component. The controller is not a 360-
degree rotation type. Do not turn the controller beyond the stopper

( Lens mount (C-mount)
Attach any C-mount lens or other optical equipment.

Note of the component. The range of rotation is about 260 degrees.
= Be sure that the lens does not project more than 10 mm from the For the adjustment of the variable controller, use a flathead
by lens mount. screwdriver. The sizes of a recommended flathead screwdrivers
10 mm or less _~ Lens mount shoulder . A
g are 1.9 mm width, 0.5 mm thickness and more than 0.45 mm
(&) length.
8
° (@ Reference screw holes (at the top) -
; These screw holes help to lock the camera module. Factorv MOde settlngs Of Rear Panel
o
© = i
é g (® Tripod screw holes (at the bottom) 5 — Factory-setting mode
= These four screw holes on the bottom are for installing the camera T ’
o . . . K . @ | 75 Q termination selector switch ON
T module on a tripod. To install on a tripod, you will need to install - -
E the VCT-333| tripod adaptor using these holes on the bottom of @ | HDAVD input-output selector switch EXT
the camera. Shutter speed/mode setting DIP switch
§<> Switches 1 to 4: Select the shutter speed. OFF
(@ Reference screw holes (at the bottom) ® Switch 5: Selects the frame or field integration. FRAME
These precision screw holes are for locking the camera module. Switches 6 to 8 Select the trigger shutter mode. Normal

Switch 9: Selects gamma correction on/off. OFF
Switch 0: Selects the gain. Manual

Locking the camera module using these holes secures the optical
axis alignment.

Rear panel

(® | Volume control switch Mechanical center

Connector Pin Assignments

12-pin multi-connector

DIP switch

SHUT 10__Jo| switches 1to 4:
2[0IN| Select the shutter speed.

VIDEO OUT/DC IN/SYN

FL 3[0 ] | Switch5: Selects the frame or field
RIG 40 | integration.
JAGC 5|E| Switches 6 to 8:
Select the trigger shutter mode.
GE Switch 9: Selects gamma correction
ON OFF MINMAX EXT INT 70
750 M GAIN HDVD SO on/off.
Switch 0: Selects the gain.
o]
|
Pin No External HD/VD Internal HD/VD
. synchronization synchronization
p 1 Ground Ground
= 2 +12V DC +12V DC
Slei— @
= = 3 Ground Ground
4 [] ® =7 B 4 VIDEO output VIDEO output
-l
[ ~ 5 Ground Ground
T T ? % ? 6 External HD input Internal HD output
® ® - :
® 6 6 7 External VD input Internal VD output
8 Ground Ground
* The rear panel is different for the serial numbers shown below. 9 - -
XC-ES50/ES30 : 200001 10 2 WEN output 2 WEN output
XC-ES50CE/ES30CE  : 500001 11 TRIG input TRIG input
12 Ground Ground

*1: An input VD signal is required when the restart/reset mode is used.
*2: A WEN output signal is valid only in the external trigger shutter mode.

m | XC-ES50/ES50CE/ES51/ES51CE/ES30/ES30CE



Normal Shutter

This mode provides continuous video output with the electronic
shutter selected by switches to clearly capture a high-speed
moving object.

M Setting of normal shutter speed

Shutter

OFF 1125 1/250 1/500 1/1000

1/10000 . .
EIA) Flickerless

1/2000 1/4000 1/8000 (EIA: 1/100

(CCIR) CCIR: 1/120)
10 10 1C3 10
2] 2O 20 2]
3O 3COd 3O 30
4 O | @ 4O
500 ] 500 5] 5]
61 ] 61 ] 61 ] 61 ]
700 70 70 700
81 ] 8] 8] 8]
o] 9] 9] 9]
o] o] o o (Unit: seconds)

* In the flickerless mode, the normal shutter speed is 1/100 sec for XC-ES50/ES30 and
XC-EI50/EI30 (EIA) and 1/120 sec for XC-ES50CE/ES30 CE and XC-EI50CE/EI30CE
(CCIR).

Note

It is recommended to set DIP switch 5 for field selection. (The field
selection is about two times in sensitivity as high as the frame selection.)

External Trigger Shutter

These modes are used to capture one image (one field) per trigger
pulse. Set DIP switches 6, 7, and 8 on the rear panel to mode 1 or 2.
(Refer to the table below.) When the trigger pulse width is 1/3 sec or
more, the output signal is switched to a normal video signal.

There are two modes for timing in which a video signal is obtained.

e Mode 1 (Non-reset mode)
In this mode, a video signal synchronized with a VD signal is output
after a trigger pulse is input.
— A video signal is synchronized with the external VD signal when an
external HD/VD signal is input.
— A video signal is synchronized with an internal VD signal when no
external HD/VD signal is input.
* Mode 2 (Reset mode)
In this mode, an internal video signal is output from a trigger pulse
after a certain period of time.

H Setting of external trigger shutter speed
There are two ways to set the shutter speed.

Mode 1 (Non-reset mode) Mode 2 (Reset mode)

*1/100 *1/100
(E1A) (EIA)

1/120 1/125 1/250 1/500 1/120 1/125 1/250 1/500

(CCIR) (CCIR)
100 10 103 10 100 13 10 13
2] 2] 20 20 2] 2] 20 20
3] 3] 3] 3] 3] 3] 3] 3]
403 400 4O 400 403 40 400 40
500 5] 500 5] 5O 500 501 50
[} 61 [mm| 61 [jum} 61 61 [Jum}
g yun 73 g 707 707 703 70
8O s[O O (O s[O ] s[O 8O
o] o] 9] o] o] 9] o] o]
o] o] o] o] o o] o o]

**1/10000 *1/10000
(EIA) (E1A)
1/1000 | 1/2000 | 1/4000 1/8000 1/1000 | 1/2000 | 1/4000 1/8000
(CCIR) (CCIR)
100 10 100 13 100 13 107 10
2] 2] 2O 2O 2] 2] 2O 2O
3Cd 3O 3O 3O 3O 3O 3O 3O
40 400 4O 40 400 4000 400 407
500 500 s 500 50 500 501 s
61 [jum} 6] [jum} 61 6] [jum} 61
g yun 73 73 703 707 707 700
s s[O (O s[O 8O jmn] s[O (O
9] o] 9] o] o] 9] o] o]
o] o o] o o o] o o]
(Unit: seconds) (Unit: seconds)

* The external trigger shutter speed is set to 1/100 sec for XC-ES50/ES51/ES30 (EIA)
and 1/120 sec for XC-ES50CE/ES51CE/ES30CE (CCIR).

**The external trigger shutter speed is set to 1/10000 sec for XC-ES50/ES51/ES30 (EIA)
and 1/8000 sec for XC-ES50CE/ES51CE/ES30CE (CCIR).

e Using trigger pulse width
— Set DIP switches 1 to 4 on the rear panel to 0.

— An arbitrary shutter speed” can be obtained by setting the
trigger pulse width to the range of 2 ys to 250 ms.

Mode 1 Mode 2
(Non-reset mode) (Reset mode)

Exposure time = Trigger pulse width + 97 us (EIA)
120 us (CCIR)
* Variable range

EIA: 1/4 sec to 1/10,000 sec
CCIR: 1/4 sec to 1/8,000 sec

Note

1. It is recommended to set DIP switch 5 for field selection.
(The field selection is about two times in sensitivity as high as the
frame selection.)

2. After a trigger pulse is input, a new trigger pulse must not be 35
input before the video signal obtained by the trigger pulse has %
been output. Q

s
o
W Specifications of trigger pulse 3
%
A
X 3
o 2
o
e E
T m
9
A:4Vt050V 3
B:0Vto1.0V 2

T:2usto1/4s

T:2ms to 1/4 sec, 100 us to 1/4 sec when setting the shutter speed using DIP switch
* Input impedance: 10 kW or more

* The voltage and pulse width used are measured at pin 11 of a 12-pin multi-connector
on the rear panel.

Restart/Reset

The information on one screen can be extracted at any time by
inputting a restart/reset signal (HD/VD) from the outside. To enter this
mode, set DIP switches 6, 7, and 8 on the rear panel of a camera as
shown in the table below. The setting is especially effective for the
following operation.

[0

B
3

XC-ES50/ES50CE/ES51/ES51CE/ES30/ES30CE | E



BLACK-and-WHITE VIDEO CAMERA MODULE

XC-EI50/EI50CE
XC-EI30/EI30CE

o 0
TV
Format HD m Restart
(T (CCD ) (CCD ) tensount] (Extemalsyne) (exemaisyne) ( Reset
% (Ilm’!—lﬁl:geteMlde] nuqueg: M%de) Near-IR
mgmmner mggfé'l'fulm Sensitivity

*1: XC-EI50/EI50CE
*2: XC-EI30/EI30CE

’l
¥ Coreiongon
N

Like the XC-EI50/EI50CE and XC-EI30/EI30CE, the Camera body of all XC-E models
XC-ES50/ES30 is compact and lightweight and offers s
near-infrared sensitivity. 2-M2 depth 3 :

Extremely sharp images can be obtained when used under
red LED illumination or in near-infrared light, such as in
funduscopes.
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W XC-EI50/EI50CE: 1/2-type IT CCD
W XC-EI30/EI30CE: 1/3-type IT CCD
W Near-IR sensitivity o
W High sensitivity: F1.4
XC-EI50/EI50CE: 0.1 Ix
XC-EI30/EI30CE: 0.2 Ix

B High S/N ratio: 60 dB ‘ L2 T

M Electronic shutter 15 237 -
XC-EI50/EI30: 1/100 sec to 1/10,000 sec
XC-EI50CE/EI30CE: 1/120 sec to 1/8,000 sec

B External trigger shutter
XC-EI50/EI30: 1/4 sec to 1/10,000 sec
XC-EI5S0CE/EI30CE: 1/4 sec to 1/8,000 sec

W 2:1 Interlaced/Non-Interlaced

M Frame/Field accumulation 4-M2 depth 3
M Restart/Reset 3-M3 depth 3 16.5 - 2 2
B Sync system: Internal/External (HD/VD)

B High Shock and Vibration Resistance 71 M3 screw size

*2: M2 screw size
Accessories Notice

From January 2005, the outside dimensions of XC-E series consoles
will be changed to the same dimensions of XC-HR series consoles.
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2927.3

»
©
Aon

y v

20
12

Unit: mm

B Compact camera adaptor
e DC-700/700CE

. For the new outside dimensions, see page 90.
B 12-pin camera cable (CE standard) pag

¢ CCXC-12P02N (2 m) The gutside dimensions will be changed from the following serial
* CCXC-12P05N (5 m) numbers.
® CCXC-12P10N (10 m) XC-ES50/XC-ES30: 250001
® CCXC-12P25N (25 m) XC-ES50CE/ES30CE: 550001
| ] Tr|pod adaptor XC-ES51: 150001
e VCT-333I XC-ES51CE: 450001

| XC-EI50/EI50CE/EI30/EI30CE



ctral Sensitivity

e XC-EI30
(Typical Values)

Relative sensitivity
1.0

acteristics

e XC-EI50
(Typical Values)
Relative sensitivity
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e XC-EI30CE
(Typical Values)
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e XC-EI50CE* on and after S/N0.500001
(Typical Values)
Relative sensitivity

Wavelength (nm)
(Lens characteristics and light source
characteristics excluded.)

e XC-EI50CE
(Typical Values)
Relative sensitivity

]

0.8

/ 0.8

0.8 /

0.6

04

0.2

0
400 500 600 700 800 900

Wavelength (nm)
(Lens characteristics and light source
characteristics excluded.)

Specifications

0.4 0.4
02 02
0 0
1000 400 500 600 700 800 900 1000 400 500 600 700 800 900 1000

Wavelength (nm)
(Lens characteristics and light source (Lens characteristics and light source
characteristics excluded.) characteristics excluded.)
* The Special Sensitivity Characteristics are changed from the following serial number
+S/N XC-EI50 200001 XC-EI5S0CE 500001

Wavelength (nm)

XC-EI50 [ XC-EI50CE XC-EI30 [ XC-EI30CE
Image device 1/2-type IT CCD 1/3-type IT CCD
Signal system EIA CCIR EIA CCIR
Effective picture elements (H x V) 768 x 494 752 x 582 768 x 494 752 x 582
Effective lines (H x V) 752 x 485 736 x 575 752 x 485 736 x 575
Cell size (H x V) 8.4 um x 9.8 um 8.6 um x 8.3 um 6.35 um x 7.4 um 6.5 um x 6.25 um
Horizontal frequency 15.734 kHz 15.625 kHz 15.734 kHz 15.625 kHz
Vertical frequency 59.94 Hz 50 Hz 59.94 Hz 50 Hz

Lens mount

C-mount

Sync system

Internal/External (Automatically switched according to input signal)

External sync signal input

HD/VD (HD/VD level: 2 Vp-p to 5 Vp-p)

External sync frequency

+1% (in horizontal sync frequency)

H Jitter

less than +20 nsec

525 lines: 2:1 Interlaced

[ 625 lines: 2:1 Interlaced | 525 lines: 2:1 Interlaced | 625 lines: 2:1 Interlaced

Scanning system

(automatic switching according to input signal)

Video output

1.0 Vp-p, negative, 75 Q unbalanced

Horizontal resolution 570 TV lines 560 TV lines 570 TV lines ‘ 560 TV lines
Sty 400 Ix F11 400 Ix F8
(y=ON, MIN GAIN) (v=ON, MIN GAIN)
Minimum illumination* 0.1 Ix 0.2 Ix
S/N ratio 60 dB
Gain AGC/Manual (adjustable on the rear panel)
Gamma ON/OFF (adjustable on the rear panel)

Normal shutter

1/100 sec to 1/10,000 sec

[ 1120secto1/8000sec |  1/100 secto 1/10,000sec |  1/120 sec to 1/8,000 sec

External trigger shutter

1/4 sec to /10,000 sec |

1/4 sec to 1/8,000 sec \ 1/4 sec to 1/10,000 sec | 1/4 sec to 1/8,000 sec

Power requirements

DC12V(QVto 16V)

Power consumption

16 W 1.4W

Dimension (W x H x D)

29x 29 x 30 mm (excluding protrusions)

Mass

Approx. 50 g

Operating temperature

-5°C to +45°C

Storage temperature

-30°C to +60°C

Performance guarantee temperature

0°C to 40°C

Operating humidity

20% to 80% (no condensation)

Storage humidity

20% to 95% (no condensation)

Vibration resistance

10 G (20 Hz to 200 Hz 20 minutes for each direction-x, y, z)

Shock resistance

70G

MTBF

126,469 hours (Approx. 14.4 years)

Regulatory compliance

UL1492, FCC/ICES-003: Class B, CE: EN61326, AS/NZ: EN61326, KC: KN22/KN24: Class A

Supplied accessories

Lens mount cap (1), Operating instructions (1)

* F1.4, r=ON, MAX GAIN

XC-EI50/EI5S0CE/EI30/EI30CE |
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Location and Function of Parts and Controls

(1) Lens mount (C-mount)

Reference screw holes
(at the top)

Tripod screw holes
(at the bottom)

@ Reference screw holes
(at the bottom)

(1) Lens mount section (C-mount)
A commercial C-mount lens or other optical equipment.

Note
Be sure that the lens does not project more than 10 mm from the

lens mount.
10 mm or less :’j’_%i Lens mount shoulder

(@ Reference screw holes (at the top)
These screw holes help to lock the camera module.

(3@ Tripod screw holes (at the bottom)

These four screw holes on the bottom are for installing the camera
module on a tripod. To install on a tripod, you will need to install
the VCT-333I tripod adaptor using these holes on the bottom of
the camera.

(@ Reference screw holes (at the bottom)
These precision screw holes are for locking the camera module.
Locking the camera module using these holes secures the optical
axis alignment.

Rear panel DIP switch
10___Jo| Switches 1to4:
2[0_IN| Select the shutter speed.
30 Switch 5: Selects the frame or field
4 E integration.
5 E Switches 6 to 8:
6 E Select the trigger shutter mode.
N OFF MINTX EXE T . :Witc: g: ze:ects g:mrn.a correction on/off.
750 M GAIN HDAVD SO witch 0: Selects the gain.
o]
[ S

* The rear panel is different for the serial numbers shown below.
XC-ES50/ES30 : 200001
XC-ES50CE/ES30CE : 500001

| XC-EI50/EI50CE/EI30/EI30CE

(1) 12-pin multi-connector
DC IN/HD/VD (DC power/sync signal input) VIDEO OUT terminal.

(@ 75 Q termination selector switch
(3 HD/VD input-output selector switch
(@ Shutter speed/mode setting DIP switch

(6 Volume control switch
This switch can be changed in the range of Switch 0 to 18 dB
when the GAIN switch is set to "M".

*During factory setting, this switch is adjusted to the mechanical center.

Note

When setting DIP switch 5 to the frame integration, set the volume
control switch 5 to the MAX side from the mechanical center
(because of CCD characteristics).

Be sure to turn the power off before making switch settings.

As the variable controller for manual adjustment is a small precise
component, do not apply force more than required when adjusting.
Doing so will break the component. The controller is not a 360-
degree rotation type. Do not turn the controller beyond the stopper
of the component. The range of rotation is about 260 degrees.

For the adjustment of the variable controller, use a flathead
screwdriver. The sizes of a recommended flathead screwdrivers
are 1.9 mm width, 0.5 mm thickness and more than 0.45 mm
length.

Factory Mode Settings of Rear Panel

No. Switch Factory-setting mode
@ | 75 Q termination selector switch ON
® | HD/VD input-output selector switch EXT
Shutter speed/mode setting DIP switch
Switches 1 to 4: Select the shutter speed. OFF
Switch 5: Selects the frame or field integration. FRAME
® Switches 6 to 8: Select the trigger shutter mode. Normal

Switch 9: Selects gamma correction on/off. OFF
Switch 0: Selects the gain. Manual
(® | Volume control switch

Connector Pin Assignments

12-pin multi-connector

Mechanical center

Pin No. External HD/VD Internal HD/VD
synchronization synchronization

1 Ground Ground
2 +12V +12V
3 Ground Ground
4 VIDEO output VIDEO output
5 Ground Ground
6 External HD input Internal HD output
7 1 External VD input Internal VD output
8 Ground Ground
9 - -
10 2 WEN output 2 WEN output
11 TRIG input TRIG input
12 Ground Ground

*1: An input VD signal is required when the restart/reset mode is used.
*2: A WEN output signal is valid only in the external trigger shutter mode.



Normal Shutter

This mode provides continuous video output with the electronic
shutter selected by switches to clearly capture a high-speed
moving object.

B Setting of normal shutter speed

Shutter

OFF 1125 1/250 1/500

1/1000

1/10000 *Flickerless
1/2000 | 174000 EW (EIA: 1/100
178000 coiR; 1/120)
(CCIR) :
im | o | o 1
:[0 | 2O | 2CO 2
sCO | oCO | O an|
M | M | M Mimn|
s | SO | s s
6O | SO | 6O 60T
m | M | m 7m
O | e | o) an|
M | M | M Han|
o o o o (Unit: seconds)

* In the flickerless mode, the normal shutter speed is 1/100 sec for XC-ES50/ES30 and
XC-EI50/EI30 (EIA) and 1/120 sec for XC-ES50CE/ES30 CE and XC-EI50CE/EI30CE
(CCIR).

Note

It is recommended to set DIP switch 5 for field selection.
(The field selection is about two times in sensitivity as high as the
frame selection.)

External Trigger Shutter

These modes are used to capture one image (one field) per trigger
pulse. Set DIP switches 6, 7, and 8 on the rear panel to mode 1 or 2.
(Refer to the table below.) When the trigger pulse width is 1/3 sec or
more, the output signal is switched to a normal video signal.

There are two modes for timing in which a video signal is obtained.

e Mode 1 (Non-reset mode)
In this mode, a video signal synchronized with a VD signal is
output after a trigger pulse is input.
- A video signal is synchronized with the external VD signal when
an external HD/VD signal is input.
— A video signal is synchronized with an internal VD signal when
no external HD/VD signal is input.

e Mode 2 (Reset mode)
In this mode, an internal video signal is output from a trigger pulse
after a certain period of time.

M Setting of external trigger shutter speed
There are two ways to set the shutter speed.

Mode 1 (Non-reset mode) Mode 2 (Reset mode)

*1/100 *1/100

(EIA) (EIA)

1/120 | 1125 | 1/250 | 1/500 1120 | 1125 | 1/250 | 1/500

(CCIR) (CCIR)

10 103 10 13 100 13 100 13
20 2] Filin| 2[Od 2] °2[1J Filn| Filn |
30 30 30 3] 30 30 3] 3]
fliin| 4 4 4 O | 4 I
50 50 50 5] 5] 50 50 50
6] 6] | 6] 6] 6] 6] 6]
| 7O 1 (i 70 700 7 70
s sC0 sC0 sC0 | 8CO | |
o] o] o] o] o] o] o] o]
o oJ o™ oJ oJ o™ oJ o™

£*1/10000 £*1/10000
1/1000 | 1/2000 | 174000 | (EA) 1/1000 | 1/2000 | 174000 | (EA)
1/8000 1/8000
(CCIR) (CCIR)
10 103 10 13 100 13 100 13
2] 2] Filin| °2[O 2] 2] 2[O Filin|
3Cd | 3Cd | | Elilin| s[O 3CO
| 4 | [ JJ | «J inil
50 sCJ s 50 5] 50 50 s
6] 6] | 6] 6] 6] 6] 6]
700 7O (i O 7 7m 7 700
s s[0 sC0 mn| 80 [Jin | | sC0
o] o] mi o] o] o] o] o]
o™ oJ o™ oJ oJ o oJ oJ
(Unit: second) (Unit: second)

* The external trigger shutter speed is set to 1/100 sec for XC-EI50/EI30 (EIA) and
1/120 sec for XC-EI50CE/EI30CE (CCIR).

**The external trigger shutter speed is set to 1/10000 sec for XC-EI50/EI30 (EIA) and
1/8000 sec for XC-EIS0CE/EI30CE (CCIR).

e Using trigger pulse width
- Set DIP switches 1 to 4 on the rear panel to 0.
- An arbitrary shutter speed” can be obtained by setting the trigger
pulse width to the range of 2 us to 250 ms.

Mode 1 Mode 2
(Non-reset mode) (Reset mode)
10 107
2] 2]
3] 3]
4O 4O
5] s
6] 6]
73 70
8O 8O
o] 9]
o] o

Exposure time = Trigger pulse width + 97 us (EIA)
120 us (CCIR)

* Variable range
EIA: 1/4 sec to 1/10,000 sec
CCIR: 1/4 sec to 1/8,000 sec

Note

1. It is recommended to set DIP switch 5 for field selection.
(The field selection is about two times in sensitivity as high as the
frame selection.)

2. After a trigger pulse is input, a new trigger pulse must not be
input before the video signal obtained by the trigger pulse has
been output.

Bl Specifications of trigger pulse

A:4Vto5.0V
B:0Vto1.0V
T:2 usto1/4s

T: 2 us to 1/4 sec, 100 us to 1/4 sec when setting the shutter speed using DIP switch

* Input impedance: 10 kQ or more

* The voltage and pulse width used are measured at pin 11 of a 12-pin multi-connector
on the rear panel.

Restart/Reset

The information on one screen can be extracted at any time by
inputting a restart/reset signal (HD/VD) from the outside. To enter this
mode, set DIP switches 6, 7, and 8 on the rear panel of a camera as
shown in the table below. The setting is especially effective for the
following operation.

ONOFF MIN MAX EXT INT
750 M GAN HDND Ju

XC-EI50/EI5S0CE/EI30/EI30CE |
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BLACK-and-WHITE VIDEO CAMERA MODULE
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XC-EU50/EU50CE
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The XC-EU50/EU50CE is a monochrome video camera
module with a 1/2-type CCD for industrial use. With its
sensitivity around the near ultraviolet range (around 365
nm), utilized the feature of the shorter wavelength range

characteristics and very detailed data can be detected. Small

scratches, dust or blemishes hardly visible to the naked eye
can be captured as a clear image by combining the camera
with a light source that has a wavelength of about 360 nm.

This model inherited compact size, rear panel mode switches

from the XC-E series and is ideal for use in industrial
applications.

W XC-EU50/EU50CE: 1/2-type IT CCD
M Near-UV sensitivity
Ml High S/N ratio: 60 dB

M Electronic shutter
XC-EU50: 1/100 sec to 1/10,000 sec
XC-EU50CE: 1/120 sec to 1/8,000 sec

B External trigger shutter
XC-EU50: 1/4 sec to 1/10,000 sec
XC-EU50CE: 1/4 sec to 1/8,000 sec

M 2:1 Interlaced/Non-Interlaced

B Frame/field accumulation

M Restart/reset

B Sync system: Internal/External (HD/VD)
Bl High Shock and Vibration Resistance

Accessories

B Compact camera adaptor
¢ DC-700/700CE

M 12-pin camera cable (CE standard)
¢ CCXC-12P02N (2 m)
¢ CCXC-12P05N (5 m)
e CCXC-12P10N (10 m)
¢ CCXC-12P25N (25 m)

M Tripod adaptor
* VCT-333I

E | XC-EU50/EU50CE

Camera body of all XC-E models
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Unit: mm
*1: M3 screw size
*2: M2 screw size

Notice

From January 2005, the outside dimensions of XC-E series
consoles will be changed to the same dimensions of XC-HR series
consoles.

For the new outside dimensions, see page 90.

The outside dimensions will be changed from the following serial
numbers.

XC-EU50: 250001

XC-EU50CE: 550001



Spectral Sensitivity Characteristics

e XC-EU50/XC-EU50CE

(Typical Values)

Relative sensitivity
1.0

0.8

0.6

0.4

0.2

300 320 340

360

380 400 420

Wavelength (nm)

(Lens characteristics and light source characteristics excluded.)

Specifications

Location and Function of Parts and Controls

@ Lens mount (C-mount)

@ Reference screw holes
(at the top)

@ Tripod screw holes
(at the bottom)

@ Reference screw holes
(at the bottom)

@ Lens mount (C-mount)
Attach any C-mount lens or other optical equipment for Near UV.

Note
Be sure that the lens does not project more than 10 mm from the

lens mount.
10 mm or less

(2 Reference screw holes (at the top)
These screw holes help to lock the camera module.

(® Tripod screw holes (at the bottom)
These four screw holes on the bottom are for installing the camera
module on a tripod. To install on a tripod, you will need to install
the VCT-333| tripod adaptor using these holes on the bottom of
the camera.

(@ Reference screw holes (at the bottom)

These precision screw holes are for locking the camera module.
Locking the camera module using these holes secures the optical
axis alignment.

_~ Lens mount shoulder
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XC-EU50 XC-EU50CE
Image device 1/2-type IT CCD
Signal system EIA CCIR
Effective picture elements (H x V) 768 x 494 752 x 582
Effective lines (H x V) 752 x 485 736 x 575
Cell size (Hx V) 8.4 um x 9.8 um 8.6 um x 8.3 um
Horizontal frequency 15.734 kHz 15.625 kHz
Vertical frequency 59.94 Hz 50 Hz

Lens mount

C-mount

Sync system

Internal/External (Automatically switched according to input signal)

External sync signal input

HD/VD (HD/VD level: 2 Vp-p to 5 Vp-p)

External sync frequency

+1% (automatic switching)

H Jitter

less than +20 nsec (external horizontal frequency)

Scanning system

525 lines: 2:1 Interlaced
(automatic switching according to in

625 lines: 2:1 Interlaced
put signal) (automatic switching according to input signal)

Video output

1.0 Vp-p, negative, 75 Q unbalanced

Horizontal resolution 570 TV lines 560 TV lines
S/N ratio 60 dB

Gain AGC/Manual (adjustable on the rear panel)

Gamma ON/OFF (adjustable on the rear panel)

Normal shutter

1/100 sec to 1/10,000 sec

1/120 sec to 1/8,000 sec

External trigger shutter

1/4 sec to 1/10,000 sec

1/4 sec to 1/8,000 sec

Power requirements

DC 12V (9 Vto 16 V)

Power consumption 1.6 W

Dimension (W x H x D) 29 x 29 x 30 mm (excluding protrusions)
Mass Approx. 50 g

Operating temperature -5°C to +45°C

Storage temperature -30°C to +60°C
Performance guarantee temperature 0°C to 40°C

Operating humidity

20% to 80% (no condensation)

Storage humidity

20% to 95% (no condensation)

Vibration resistance

10G @

0 Hz to 200 Hz 20 minutes for each direction-x, vy, z)

Shock resistance

70G

MTBF

126,469 hours (Approx. 14.4 years)

Regulatory compliance

UL1492, FCC/ICES-003: Class B, CE: EN61326, AS/NZ: EN61326, KC: KN22/KN24: Class A

Supplied accessories

Lens mount cap (1), Operating instructions (1)

XC-EU50/EU50CE |
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Connector Pin Assignments

Be sure to turn the power off before making switch settings.

As the variable controller for manual adjustment is a small precise
component, do not apply force more than required when adjusting.
Doing so will break the component. The controller is not a 360-
degree rotation type. Do not turn the controller beyond the stopper
of the component. The range of rotation is about 260 degrees.

Rear panel
Rear panel DIP switch
1 E] 0| Switches 1 to 4:
2 N | Select the shutter speed.
O]
o 3@ Switch 5: Selects the frame or field
4@ integration.
Switches 6 to 8:
5
SE] Select the trigger shutter mode.
7 Switch 9: Selects gamma correction on/off.
OI;E%FF WNGAQ}K %g/\‘/’\g SE] Switch 0: Selects the gain.
] Pin| Camera s i
ync External Sync External trigger
o] No. output (HD/VD) Restart/Reset shutter
1 |Ground Ground Ground Ground
2 [+12VDC +12V DC +12V DC +12V DC
* 3 |Video output (Ground) |Video output (Ground) | Video output (Ground) | Video output (Ground)
4 |Video output (Signal) | Video output (Signal) | Video output (Signal)| Video output (Signal)
5 |HD output (Ground)|HD input (Ground) |HD input (Ground) |HD input (Ground)
6 |HD output (Signal) |HD input (Signal) |HD input (Signal) |HD input (Signal)
7 |VD output (Signal) |VD input (Signal) |Reset (Signal) VD input (Signal)
5 il - - -
& il - - -
(&) 10 - - - WEN output (Signal)
[©] * e i :
% TQg rsﬁrs ganel [s;(j)léfgg:nt for the serial numbers shown below. 1 _ _ _ Trigger pulse input (Signal)
; XC-EU50CE : 500001 12 |VD output (Ground) |VD input (Ground) |Reset (Ground) VD input (Ground)
o
o] Note
(=
<

Normal Shutter

This mode provides continuous video output with the electronic
shutter selected by switches to capture a high-speed moving
object clearly.

For the adjustment of the variable controller, use a flathead
screwdriver. The sizes of a recommended flathead screwdrivers
are 1.9 mm width, 0.5 mm thickness and more than 0.45 mm

Setting of the Normal Shutter
¢ Using the DIP switches on the rear panel

length.

( 12-pin multi-connector Sg‘ﬂe' 11125 1/250 1/500 | 1/1000
DC IN/HD/VD (DC power/sync signal input) VIDEO OUT terminal.

@ 75 Q termination selector switch pp— o pp— o pp

(3 HD/VD input-output selector switch 2001 201 2 2 20

@ Shutter speed/mode setting DIP switch i% i% i% i% 2%

(® Volume control switch s s s 50O s
This switch can be changed in the range of Switch 0 to 18 dB g% 3% g% g% 3%
when the GAIN switch is set to "M". 81 8] s[1] s 8]
*During factory setting, this switch is adjusted to the mechanical center. 9% 9% 9% 9% 9%

0 0 0 0 0
Note . . i i 1/10000 Flickerless*
When setting DIP switch 5 to the frame integration, set the volume 1/2000 | 1/4000 1%'&))0 (EIA: 1/100
control switch 8 to the MAX side from the mechanical center (CCIR) CCIR: 1/120)
(because of CCD characteristics).
13 10 13 10
20 23 | 20
3COd 3CO 3Cd 30
- 40 407 400 43
Factory Mode Settings of Rear Panel o | oeE | s Hem
707 7O 70 70
No. Switch Factory-setting mode g% g% g% g%
@ | 75 Q termination selector switch ON o] o] [mm o]
@ | HD/VD input-output selector switch EXT (Unit: second)
Shutter speed/mode setting DIP switch * If you set the mode to flickerless, the positions of DIP switches 1 to 3 are optional.
Switches 1 to 4: Select the shutter speed. OFF
Switch 5: Selects the frame or field integration. FRAME Note
® Switches 6 to 8: Select the trigger shutter mode. Normal « The positions of DIP switches 6 and 7 are optional
Switch 9: Selects gamma correction on/off. OFF . D . ! L
Switch 0: Selects the gain. Manual * The DIP switch 5 position is optional. (The field setting is

recommended.) The field setting can obtain a sensitivity that is
twice that of the frame setting.

®) | Volume control switch Mechanical center

| XC-EU50/EU50CE



External Trigger Shutter

By inputting an external trigger pulse, the camera is able to capture
fast-moving objects clearly.

Set DIP switches 6, 7, and 8 on the rear panel to Mode 1 or Mode 2
(See the table below).

When you set the trigger pulse width to 1/3 of a second or more, the
output signal changes to the normal VIDEO signal.

There are two modes for timing in which a video signal is obtained.

e Mode 1 (Non-reset mode)
In this mode, a video signal synchronized with a VD signal is
output after a trigger pulse is input.
- A video signal is synchronized with the external VD signal when
an external HD/VD signal is input.
— A video signal is synchronized with an internal VD signal when
no external HD/VD signal is input.

e Mode 2 (Reset mode)
In this mode, an internal VD is reset, then an internal video signal
is output after trigger pulse input after a certain period of time.

Setting of the External Trigger Shutter
You can set the shutter speed with the DIP switches or using the
trigger pulse width.

* Using the DIP switches on the rear panel

Mode 1 (Non-reset mode) Mode 2 (Reset mode)

1/100 1/100
(EIA)* (EIA)*
17120 1125 1/250 1/500 1120 1/125 1/250 1/500
(CCIR)* (CCIR)*
100 10 100 10 100 13 107 13
2] 2] 2O 20 2] 2] 20 2O
3] 3] 3] 3] 3] 3] 3] 3]
4O 4O 40O 4O 4O 40O 4O 40
5] 5] 5001 s 5] 5001 s 5]
[Jum| [ mm] 611 6] 611 611 611 [Jum
g yun 73 73 703 707 703 701
8O 8O (O (O s[d ] 8O s[Od
o] o] 9] o] o] 9] o] o]
o] o] o] o] o] o] o] o]
1/10000 1/10000
(E1A) (EIA)
1/1000 | 1/2000 | 1/4000 | 1/8000 1/1000 | 1/2000 | 1/4000 1/8000
(CCIR) (CCIR)
100 10 103 13 100 13 10 10
2] 2] 23 23 2] 2] 2O 23
3Cd 3O 3O 3O 3O 3O 3O 3O
4O 4O 400 4O 4O 40O 4O 407
5001 5] 5001 5001 s 5] s s
611 611 611 6] 6] 6] 611 6]
g 73 73 yuni 703 0 7030 707
80 s[O ] 8O s[O ] 8O (O
o] o] 9] o] o] 9] o] o]
o] o] o] o] o] o] o] o]
(Unit: second) (Unit: second)

* If 1/100 (EIA) or 1/120 (CCIR) has been set, the positions of DIP switches 1 to 3 are optional.
Note
The positions of DIP switches 5, 9 and 0 are optional.

e Setting the external shutter speed with the trigger pulse width
Set all DIP switches (1 to 4 on the rear panel) to 0.
You can obtain an arbitrary shutter speed* by setting the trigger
pulse width to the range of 2 us to 250 ms.

Mode 1 (Non-reset mode) Mode 2 (Reset mode)

107 10
201 2]
30 30
4O 4O
s s
[ m ] 6]
7ta 0]
s s O
o] o]
o] o]

Exposure time = Trigger pulse width + 97 us (EIA)
Trigger pulse width + 120 us (CCIR)

* Variable range
ElA: 1/4 sec to 1/10,000 sec
CCIR: 1/4 sec to 1/8,000 sec

Note

e The DIP switch 5 position is optional. (The field setting is
recommended.) The field setting can obtain a sensitivity that is
twice that of the frame setting.

e |f you input a new trigger pulse before the video signal output
for the previous trigger pulse is output completely, an incorrect
video signal will be output.

¢ Specifications of the Trigger Pulse

........ 4Vto5.0V

OVto1.0V

T.2usto1/4s

T: If you set the trigger pulse with the DIP switches, use the 100 us
to 1/4 s pulse width.

¢ Input impedance; 10 kQ or more.

e The voltage and pulse width used are measured at pin 11 of a 12-
pin multi-connector on the rear panel.

Restart/Reset

To Set Restart/Reset Mode

The information on one screen can be extracted at any time by
externally inputting a restart/reset signal (HD/VD). To enter this mode,
set DIP switches 6, 7, and 8 on the rear panel of the camera as
shown in the figure below. The setting is especially effective for the
operation explained below.
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Long Exposure

The Restart/Reset function extends the CCD accumulation time,
resulting in a highly sensitive image. This function is effective when
you cannot gain satisfactory sensitivity under normal operating
conditions, or when you want to observe a moving object. Extend
the VD interval (T) period between external VD pulses.

Note
Some white spots may appear after a long exposure.

Sample input timing chart 1

EXT HD Continuous signal: 15.734 kHz (XC-EU50) Allowable frequency value +1%,
15.625 kHz (XC-EU50CE) Allowable frequency value +1%

EXT VD VD interval (T): 262.5 H or more (XC-EU50) and less than 1 second (Recommended),
312.5 H or more (XC-EU50CE) and less than 1 second (Recommended)
Four or more VD pulses are required.
T T T

U U U U

Exposure time for the Odd field
Exposure time for the Even field %

Frame Accumulation (Factory setting)

Video output

u uodd image u Even image

Invalid image Video frame image

Odd and even fields are determined by the phase of the EXT HD/VD signal input from the outside.

XC-EU50/EU50CE | E



[ Information of XC-E Series Console Modification]

From January 2005, the outside dimensions of XC-E series consoles
will be changed to the same dimensions of XC-HR series consoles.

0ld Dimensions
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*1: M3 screw size Unit: mm Unit: mm

*2: M2 screw size

The outside dimensions will be changed from the following serial number.

XC-ES50/ES30 : 250001
XC-ES50CE/ES30CE  : 550001
XC-ES51 : 150001
XC-ES51CE : 450001
XC-EI50/EI30 : 250001
XC-EI50CE/EI30CE  : 550001
XC-EUS50 : 250001

XC-EUS0CE : 550001




Analog Video Camera

XC (TV Format)



BLACK-and-WHITE VIDEO CAMERA MODULE

XC-ES50L

F;I;r\t{at 1/2 1 C Vs HD Restart w
Ot D) i) | Reset

Mode 1 Mode 2

(Non-Reset Mode) [l (Non-Reset Mode) L
% lrﬁgmmter! lTrig?e‘f’Sﬁmr! [ Type

S "
B
3

© The XC-ES50L cameras is an L-shaped and small-sized
g lightweight monochrome camera module equipped with IR- 602 . [208
8 cut filter designed to be fit into such as in limited space. With
8 the mode switches on the rear panel, these cameras make it B
o ideal for use in industrial equipment. 3
© = N
LE 15 203 (36.6)
E M 1/2-type interline CCD 1<288—03‘M
%) W Dimensions: 29 (W) x 42.5 (H) x 43.8 (D) mm, !
< Mass: Approx. 110 g cep. } j@:
M High S/N ratio: 60 dB i 3
M Electronic shutter : 1/100 sec to 1/10,000 sec o ‘
M External trigger shutter : 1/4 sec to 1/10,000 sec UE’ ‘
M 2:1 Interlaced/Non-Interlaced - | ﬂ‘
M Frame/Field accumulation 5 “"[
M Restart/Reset e 1 ‘
M IR cut filter 29 102

B Sync system: Internal/External (HD/VD)
M High Shock and Vibration Resistance

Accessories

B Compact camera adaptor
e DC-700/700CE

M 12-pin camera cable (CE standard)
e CCXC-12P02N (2 m)
e CCXC-12P05N (5 m)
e CCXC-12P10N (10 m)
e CCXC-12P25N (25 m)

29 0.2

Unit: mm



Spectral Sensitivity Characteristics

e XC-ES50L
(Typical Values)

Relative sensitivity

Location and Function of Parts and Controls

(D Reference screws holes

1.0 /

/ \
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0.4
02 \\

0

400 500 600 700 800 900 1000

(Lens characteristics and light source characteristics excluded.)

Specifications

Wavelength (nm)

@ Lens mount (C-mount)

(O Reference screw holes

These precision screw holes are for locking the camera module.

(@ Lens mount (C-mount)
Attach any C-mount lens or other optical equipment.

Note

The lens must not project more than 10 mm from the lens mount.

_~ Lens mount shoulder

10 mm or less

XC-ES50L
Image device 1/2-type IT CCD
Signal system EIA
Effective picture elements (H x V) 768 x 494
Effective lines (H x V) 752 x 485
Cell size (H x V) 8.4 um x 9.8 um
Horizontal frequency 15.734 kHz
Vertical frequency 59.94 Hz
Lens mount C-mount

Sync system

Internal/External (Automatically switched according to input signal)

External sync signal input

HD/VD (HD/VD level: 2 Vp-p to 5 Vp-p)

External sync frequency

+1% (in horizontal sync frequency)

H Jitter

less than +20 nsec

Scanning system

525 lines 2:1 Interlaced (Automatic switching according to input signal)

Video output

1.0 Vp-p, negative, 75 Q unbalanced

Horizontal resolution 570 TV lines

Sensitivity 400 Ix F4 (v=ON, MAX GAIN, IR cut filter)
Minimum illumination* 3.0 Ix

S/N ratio 60 dB

Gain AGC/Manual (adjustable on the rear panel)
Gamma ON/OFF (adjustable on the rear panel)

Normal shutter

1/100 sec to 1/10,000 sec

External trigger shutter

1/4 sec to 1/10,000 sec

Power requirements

DC 12V (9 Vto 16 V)

Power consumption

1.6 W

Dimension (W x H x D)

29 x 42.5 x 43.8 mm (excluding protrusions)

Mass

Approx. 110 g

Operating temperature -5°C to +45°C
Storage temperature -30°C to +60°C
Performance guarantee temperature 0°C to 40°C

Operating humidity

20% to 80% (no condensation)

Storage humidity

20% to 95% (no condensation)

Vibration resistance

10 G (20 Hz to 200 Hz 20 minutes for each direction-x, y, z)

Shock resistance

70G

MTBF

126,469 hours (Approx. 14.4 years)

Regulatory compliance

UL1492, FCC/ICES-003: Class B, CE: EN61326, AS/NZ: EN61326, KC: KN22/KN24: Class A (XC-ES50L only)

Supplied accessories

Lens mount cap (1), Operating instructions (1)

* F1.4, r=ON, MAX GAIN, IR cut filter
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Connector Pin Assignments

ON OFF MINMAX EXT INT
750 M GAIN HDND

|
®

Note

Be sure to turn the power off before making switch settings.

As the variable controller for manual adjustment is a small precise
component, do not apply force more than required when adjusting.
Doing so will break the component. The controller is not a 360-
degree rotation type. Do not turn the controller beyond the stopper
of the component. The range of rotation is about 260 degrees.

For the adjustment of the variable controller, use a flathead
screwdriver. The sizes of a recommended flathead screwdrivers
are 1.9 mm width, 0.5 mm thickness and more than 0.45 mm
length.

(@ Video out/DC IN/SYNC (video output/DC power input/sync
signal 1/0) connector (12-pin)
Connect a CCXC-12P05N camera cable to this connector for
the +12 V DC power supply and the video signal output from
the camera module. When a sync signal generator is connected
to this connector, the camera module is synchronized with the
external sync signals (HD/VD signals).

@ 75 Q termination switch
Turn this to OFF when not terminated. (Factory setting: ON)

(3 HD/VD signal input/output switch
Set the switch to INT to output HD/VD signals from the camera
module.Set the switch to EXT to input HD/VD signals from an
external unit. (Factory setting: EXT)

(@ Shutter speed/Mode setting DIP switch
Shutter speed (bits 1 to 4)
Set an appropriate shutter speed. (Factory setting: OFF)
Potential accumulation mode (bit 5):
(Factory setting: FRAME)
Restart reset/External trigger shutter mode switch (bits 6-8):
(Factory setting: Normal)
Y compensation ON/OFF switch (bit 9):
Turn on this switch to enable the g compensation.
(Factory setting: OFF)
GAIN switch (bit 0):
This switch selects MGC (manual adjustment) or AGC
(automatic adjustment). (Factory setting: MGC)

(5 Manual GAIN (M GAIN) control knob
If you have selected MGC with the GAIN switch (DIP switch (2)), this
knob adjusts the gain. (Factory setting: twelve o'clock position)
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Note

If you have selected FRAME using the Potential accumulation
mode (DIP switch (2), set this knob to MAX.
(This is due to requirement CCD.)

Factory Mode Settings of Rear Panel

No. Switch Factory-setting mode
@ | 75 Q termination selector switch ON
@ | HD/VD input-output selector switch EXT
Shutter speed/mode setting DIP switch
Switches 1 to 4: Select the shutter speed. OFF
Switch 5: Selects the frame or field integration. FRAME
® Switches 6 to 8: Select the trigger shutter mode. Normal
Switch 9: Selects gamma correction on/off. OFF
Switch 0: Selects the gain. Manual
® | Volume control switch Mechanical center

* When the GAIN switch is set to “MGC” (Manual), you can change the gain level in a
range from 0 dB to 18 dB.

Rear panel

VIDEO OUT/DC IN/SYNC SHUT!

FRIFL]
TRIG|

T
VAGC|

4
® © @
ON OFF MINMAX EXT INT

750 M GAIN _HD/VD

Pin Camera sync External mode External trigger
No. output (HD/VD) Restart/Reset shutter
1 | Ground Ground Ground Ground
+12V DC +12V DC +12V DC +12V DC

Video output (Ground) | Video output (Ground) | Video output (Ground)| Video output (Ground)

Video output (Signal)| Video output (Signal)| Video output (Signal)| Video output (Signal)

)
HD output (Signal) | HD input (Signal) | HD input (Signal) | HD input (Signal)
)

2
8]
4
5 | HD output (Ground)| HD input (Ground)| HD input (Ground)| HD input (Ground)
6
7
8

VD output (Signal)| VD input (Signal) | Reset (Signal) VD input (Signal)
9 — — — —
10 — — — WEN output (Signal)
11 — — - Trigger pulse input (Signal)

12 | VD output (Ground) | VD input (Ground) | Reset (Ground) Reset (Ground)

Normal Shutter

This mode provides continuous video output with the electronic
shutter selected by switches to capture a high-speed moving
object clearly.

Setting of the Normal Shutter

* Using the DIP switches on the rear panel

Shutter

1125 1/500
OFF 1/250 1/1000

Flickerless*
1/2000 1/4000 1/10000 (EIA: 1/100

CCIR: 1/120)
1Cd 10J 1C3 107
207] 2O 20 2]
3Cd 30 3O 30}
4O 40 4O 40
500 5001 500 501
6] 6] 6] 61 ]
701 a7 ol 70
81 ] 8] s} 8]
o] 91 o] o]
o] odJ O} o]

(Unit: second)

* If you set the mode to flickerless, the positions of DIP switches 1 to 3 are optional.

Note

e The positions of DIP switches 6 and 7 are optional.

e The DIP switch 5 position is optional. (The field setting is
recommended.) The field setting can obtain a sensitivity that is
twice that of the frame setting.



External Trigger Shutter

By inputting an external trigger pulse, the camera is able to capture
fast-moving objects clearly.

Set DIP switches 6, 7, and 8 on the rear panel to Mode 1 or Mode 2 (See
the table below).

When you set the trigger pulse width to 1/3 of a second or more, the
output signal changes to the normal VIDEO signal.

There are two modes for timing in which a video signal is obtained.

* Mode 1 (Non-reset mode)
In this mode, a video signal synchronized with a VD signal is
output after a trigger pulse is input.
- A video signal is synchronized with the external VD signal when
an external HD/VD signal is input.
- A video signal is synchronized with an internal VD signal when
no external HD/VD signal is input.
e Mode 2 (Reset mode)

In this mode, an internal VD is reset, then an internal video signal
is output after trigger pulse input after a certain period of time.

Setting of the External Trigger Shutter

You can set the shutter speed with the DIP switches or using the
trigger pulse width.

e Using the DIP switches on the rear panel

Mode 1 (Non-reset mode) Mode 2 (Reset mode)

1/100 1/100
ﬁAz)o 1/125 | 1/250 | 1/500 (EIA | 1125 | 1/250 | 1/500
1/120
(CCIR)* (CCIR)*
10 103 10 13 10 103 10 13
2] 2] 2O 2O 2] 2] 2O 2O
3] k]| 30 30 30 k]| 30 30
4O 400 400 400 43 400 400 40
501 5] 5] s 501 5] s s
601 6] 6] 61 601 [ 61 611
73 73 73 73 0] 707 0] 707
8O 8O 8O 8O 8O (O 8O 8O
o] o] ]m | o] o] ] | O] o]
o] o o] o o] o o o
1/10000 1/10000
(EIA) (EIA)
1/1000 | 1/2000 | 1/4000 1/8000 1/1000 | 1/2000 | 1/4000 1/8000
(CCIR) (CCIR)
100 103 10 13 10 103 10 13
20 20 23 2O 2] 20 23 2O
3COd (O 3COd 3CO 3COd 3CO 3COd (O
4O 400 400 400 400 400 400 40
5] 5] 5] 5001 5] 5001 s 5001
6] 6] 601 6] 6] 611 60 [
73 73 73 73 70 0] 707 70
8O s(Od 8O s(O 8O mm| 8O (O
o] o] 9] o] ]m | o] O] ]m |
o] o o] o o] o o o
(Unit: second) (Unit: second)

*If 1/100 (EIA) or 1/120 (CCIR) has been set, the positions of DIP switches 1 to 3 are optional.

Note
The positions of DIP switches 5, 9 and 0 are optional.

e Setting the external shutter speed with the trigger pulse width
Set all DIP switches (1 to 4 on the rear panel) to 0.
You can obtain an arbitrary shutter speed* by setting the trigger
pulse width to the range of 2 us to 250 ms.

Mode 1 (Non-reset mode) Mode 2 (Reset mode)

10 10
2] 2]
3] 3]
4O 4O
s s
601 [ m I}
73 707
s 8O
o] o]
o] o]

Exposure time = Trigger pulse width + 97 us (EIA)
Trigger pulse width + 120 us (CCIR)

* Variable range
EIA: 1/4 sec to 1/10,000 sec
CCIR: 1/4 sec to 1/8,000 sec

Note

e The DIP switch 5 position is optional. (The field setting is
recommended.) The field setting can obtain a sensitivity that is
twice that of the frame setting.

e An image is not output correctly when the next trigger is input
before the image for the previous trigger is output.

¢ Specifications of the Trigger Pulse

........ 4Vto5.0V

OVto1.0V

T.2 usto1/4s

T: If you set the trigger pulse with the DIP switches, use the 100 s to
1/4 sec pulse width.

 Input impedance; 10 kQ or more.

® The voltage and pulse width used are measured at pin 11 of a
12-pin multi-connector on the rear panel.

Restart/Reset

To Set Restart/Reset Mode

The information on one screen can be extracted at any time by
externally inputting a restart/reset signal (HD/VD). To enter this mode,
set DIP switches 6, 7, and 8 on the rear panel of the camera as
shown in the figure below. The setting is especially effective for the
operation explained below.

ON OFF MINTAX EXT INT
750 M GAIN HDVD o]

Long Exposure

The Restart/Reset function extends the CCD accumulation time,
resulting in a highly sensitive image. This function is effective when
you cannot gain satisfactory sensitivity under normal operating
conditions, or when you want to observe a moving object. Extend
the VD interval (T) period between external VD pulses.

Note

Some white spots may appear after a long exposure.

Sample input timing chart 1

Continuous signal: 15.734 kHz (XC-ES50L) Allowable frequency value +1%,
15.625 kHz (XC-ES50LCE) Allowable frequency value +1%

EXT VD vD interval (T):262.5 H or more (XC-ES50L) and less than 1 second (Recommended),
312.5 H or more (XC-ES50LCE) and less than 1 second (Recommended)
Four or more VD pulses are required.
T

EXT HD

T T

U U U U
Exposure time for the Odd field
|

Exposure time for the Even field

Frame Accumulation (Factory setting)

Video output

U U

Invalid image

u Odd image u Even image

Video frame image

Odd and even fields are determined by the phase of the EXT HD/VD signal input from the outside.
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Connection Diagram

XC-ST Series

XC-ST70/ST70CE
XC-ST50/ST50CE
XC-ST51/ST51CE

XC-ST30/ST30CE
C-mount lens

|_ 12P(F) 12P(M)
D) e
T Camera cable
: CCXC-12P02N
— CCXC-12P05N
. CCXC-12P10N
Tripod adaptor CCXC-12P25N
VCT-ST70I

When using the JB-77, not all of the XC-ST series functions
can be used. See the table on the right.

XC-ES50/ES50CE
XC-ES51/ES51CE
XC-ES30/ES30CE
XC-EI50/EI50CE
XC-EI30/EI30CE

XC-EU50/EU50CE *
C-mount lens
|- 12P(F)

D) I

Tripod adaptor
VCT-333I

12P(M)

Camera cable

CCXC-12P02N
CCXC-12P05N
CCXC-12P10N
CCXC-12P25N

HE

*Recomended lens for XC-EU/EU50CE : Near UV Lens

When using the JB-77, not all of the XC-E series functions
can be used. See the table on the right.

Connection Diagram

—10

Camera adaptor
DC-700/700CE

<+«— AC

— VIDEO OUT
<+—» HD/VD
<+— TRIG
— WEN OUT

<+— DC12V

o 8 8 — VIDEO OUT
<+—» HD/VD
Junction box
JB-77
O: Usable X: Not usable
XC-ST Series JB77
Normal O
Normal shutter O
Restart/reset (R/R) O
External trigger shutter X
WEN OUT X

—(0

Camera adaptor
DC-700/700CE

XC-E Series

<+— AC

—» VIDEO OUT
<+—» HD/VD
<+— TRIG
— WEN OUT

0o <+— DC12V
000 — VIDEO OUT
<+—» HD/VD
Junction box
JB-77
O: Usable X: Not usable
XC-E Series JB-77
Normal O
Normal shutter O
Restart/reset (R/R) [e)
External trigger shutter X
WEN OUT X




Connection Diagram

XC-ES50L

<+— AC
| — VIDEO OUT

| b ... <—> HDAD

Camera adaptor ¢ TRIG
DC-700/700CE — WEN OUT

C-mount lens

QD

XC-ESS0L 12P(F) 12P(M)

Camera cable
CCXC-12P02N
CCXC-12P05N

CCXC-12P10N <4+— DC12V
CCXC-12P25N OOl __ vibEo OUT
O O O >
<+—> HD/VD =]
Junction box %
JB-77 «Q
=
(o}
O: Usable X: Not usable 8
%
XC-E Series JB-77 x 3
o %
Normal ) 3 0
Normal shutter O
5
Restart/reset (R/R) [e) o
When using the JB-77, not all of the XC-E series functions External trigger shutter X §
can be used. See the table on the right. WEN OUT ” g

Connection Diagram |




CAMERA ADAPTOR

DC-70
DC-70
DC-70

0 (J)
0 (UC)
0CE

temperature/humidity

-30°C to +60°C/10% to 90% (no condensation)

*1 Two video outputs may not be available for some types of cameras.

The DC-700/700CE is a compact, lightweight camera adaptor ——
for XC series cameras. In line with the size reduction of XC :,
series cameras, it is smaller and lighter than the conventional
power adaptors (DC-77RR and DC-777). It is compatible o
with all of the XC series cameras and accessories, includes LEL o [ LE J%L 101 P
VIDEO OUT 2, TRIG IN, and WEN OUT connections. o Do o o
[am)
B Compact, lightweight B
M External sync input/output 38 50 1098 % >
M Trigger input/WEN output Unit: mm
M Built-in high-performance switching power supply
Rear Panel
@ WEN VIDEO 1
9]
= T CAMERA
s Specifications
8 VIOEO | |CA ERA|
3 DC-700 (J) (DC-700 (UC)| DC-700CE
< Region Japan USA Europe Q
Signal system EIA / NTSC EIA / NTSC CCIR / PAL Mode ——
Power requirements AC 100 V AC 100 to 120 V | AC 100 to 240 V Switchrz
Voltage 50 Hz / 60 Hz
Output voltage DC13V,13A
Power consumption 34 VA 22 W ‘ 22W
Operati . 1o 5 . TRIG VIDEO 2+
tse:r):;;eérlgt?.lre/humidity -5°C to +45°C/10% to 90% (no condensation) VD/SYNG AC input
orage

_Y_\"::El(’;‘ termina: gzg type g; This becomes TRIG input terminal when using, XC-56, XC-56B, XC-55, XC-55BB.
termina type *2 Set the switch to 2 only when using XC-999
HD terminal  BNG type (1) et the switch to 2 only when using .
Input terminals VD/SYNC terminal BNC type (1)
VIDEO1 terminal BNC type (1)
AMERA vl 12 8 (1)
CALEa tormial | BNO e () Connector Pin Assignments

Mass 700 g
Dimensions (W x H x D) 110 x 53 x 160 mm Pin
; q Power cord (1), Operating instructions (1), No.
Supplied accessories AC plug adaptor (1) (Included with DC-700(J))
1 Ground
Electrical uL1310- FoC Qass o 2 | 113V
: Appliance and 1+CSAC22.2 .
Regulatory compliance  [\PRCRIFESEY | No.223, FOG/ ENenoes, 3 | Ground
Law ICES-003: Classa|AS/NZ: EN61326,
. Demko: EN60065 4 VIDEO 1
5 Ground
Note 6 HD
The above products comply safety standards for each district. 7 VD/SYNC
Select the product suitable to the district to use. 8 Ground
9 VIDEO 2 *
10 | WEN
i TRIG * This becomes TRIG input terminal
12 | Ground when using XC-55, XC-55BB, XC-56,

XC-56BB.

* The production of underlined models
is discontinued.

Accessory




Block Diagram

‘ Ground 1
i +13V 2
‘ } Mode switch Ground 3
‘ 192 — VIDEO 1 4
‘ Ground 5
SW101 | HD 6
. VD/SYNC 7
R +13V ‘ Ground 8
4
|
s SWITCHING iy VIDEO 2 o
L 2 | WEN 10
2
ra Regulator ! ‘ TRIG "
GND Ground 12
NL ‘ ‘ CN302
Diﬁ(:l 2ys | i (§> VIDEO 1
. CN303
112|383 ‘ [ { O HD
G L ‘ } CN304
N E | —O) vorsyne
D b ‘ 13V ‘
‘ 7 CN305
\ s O)viveo2
- - T . ‘
| CN306
\ NS ‘ ‘ { O) wen
i ‘ ‘ 7 l CN307
‘ | | =O)1ria
] ‘ kesd '
700-LED ;7777777777‘
Comparative Tables
Comparison with DC-77RR and DC-777 Camera Adaptors
DC-700 DC-77RR DC-777 >
" 2 (]
Video output 2 video outputs " 2 (\é'gﬁoig:;gggsl) 1 video outputs §
S-video output X x O 8
External sync input (@) (@) @) >
(7]
Loop-through output x o x *1 Outputs video signals from the 4th pins and the 9th pins of the
Clock output x O x camera individually.
WEN output o N N (Only in cases of the XC-7500/8500CE (Discontinued model)).
= *2 Video output from pin no. 4 is output from two BNC connectors via
TRIG input ©) x x two buffer amps.
* The production of underlined models is discontinued.
XC Series Camera Input/Output Chart for DC-700
Connector VIDEO 1 VIDEO 2 HD VD/SYNC WEN TRIG Remarks
12-pin connector pin no. No.4 No.9 No.6 No.7 No.10 No.11
XCL-S900/S900C N GPO 4 GPO 2 « GPO 4 N -
XCL-S600/S600C GPI 1/GPO 1 (1S0) (S0 4) GPI 3/GPO 3 (SO +) GPI 2 Factory setting: Input
XCL-C500/C500C
XCL-C280/C280C
XCL-C130/C130C GPO 1 GPO 3 GPO 2 GPI 3 GPI 2 GPI1* |*Factory setting: TRIG IN
XCL-C32/C32C
XCL-C30/C30C
XCL-5005/5005CR N *Selectable from GND/DVAL output/
XCL-U100 X X x X GFO TRIG Exposure output
XCG-5005E/5005CR
§88:g)1(ggE/U1OOCR Multi Function % Multi Function GPI In (1SO) % TRIG *Selectable from Exposure output/
Out (TTL) * Out (ISO) * Strobe control outputs/GPO
XCG-SX97E
XCG-V60E
XCD-MV6 Strobe OUT GPO 2 GPO 1 GPI 2 GPI 1 TRIG
XCD-U100/U100CR
XCD-SX90/SX90CR Strobe OUT GPO 2 GPO 1 GPI 2 GPI 1 TRIG
XCD-V60/V60CR
XC-HR90 Video output x* HD VD WEN TRIG *Not available on RS-232C control
XC-HR70
XC-HR50/HR57 Video output x HD VD WEN TRIG
XC-HR58
XC-56/56BB Video output TRIG HD VD x x
XC-ST Series Video output X HD VDS WEN TRIG
XC-E Series Video output X HD VD WEN TRIG
Note

DC-700 do not support connecting to RS-232C of XC-HR90, XC-505 and XC-555 (Discontinued model).




Lens Accessories = TN

B C-mount adaptor B Camera cable (for XC series)
When a C-mount type lens is attached, a C-mount adaptor This 12-pin camera cable is used for connecting an XC
(LO-999CMT) is required. camera to a DC-700/700CE camera adaptor or JB-77
junction box.
LO-999CMT CCXC-12P02N (2 m) (Aspect of connector: straight

12P05N (5 m) (Aspect of connector: straight
12P10N (10 m) (Aspect of connector: straight
12P25N (25 m) (Aspect of connector: straight

R N =~

\ Mass 129 o <
5

5.526 M17%0.75 2 m/5 m/10 m/25 m

Unit: mm

1"-32UNC

=
§
°

017.4

140

Unit: mm

4

Be sure that the lens does not project more than 4.1 mm from the

lens mount. e Camera connection (12-pin/female) < DC-700 (JB-77)

connection (12-pin/male)
4.1 mm or less — - Lens mount shoulder .
j; e Shielded

For setting the camera when using C-mount adaptor, fix the lens
mount (C-mount) instead of fixing the camera head in order to avoid

applying unnecessary forces to the camera head.

Avoid using C-mount adaptor in the places where vibrations or B Connectors

shocks are applied often. Doing so will damage the equipment or
loosen the connection. PC-XC12

Junction Box 453

EJunction Box
This junction box enables simple conversion from 12-pin
camera cable to BNC. Also, 12 V DC can be supplied from
general-purpose power supply to the junction box’s power
terminal.

(%]
[}
=
[}
(7]
17}
o}
9
<

014.2

06

Unit: mm

JB-77

b+

e 12-pin/female

Unit: mm

* TRIG input terminal when using XC-56 and XC-56BB.

e Camera cable connection

(12-pin x 1)
¢ \ideo OUT
e Clock OUT
*\/D IN/OUT
e HD IN/OUT

—_

BNC x 1)
BNC x 1)
BNC x 1)
BNC x 1)

—_—

<Supplied accessories>
° Mount Blankets (2)
e Screw (4)

Accessory




Tripod Adaptor

B Tripod Adaptor

Use these adaptors to mount a camera on a tripod. Use
the included screws to attach the adaptor to the camera.
The adaptors are threaded for commercially available

tripods.

VCT-333I

e Material: ABS
resin
¢ Insulated type

i
ﬁ & 1/4-20 UNC
ol LY
o Qy 4-02.4
| (&)
Epu==r
N Unit: mm

VCT-55I

e Material: ABS
resin
e Insulated type

2-04.5

—
% 1/4-20 UNC

EiE%_#] Unit: mm

VCT-ST70I

e Material: ABS
resin
e Insulated type

O

1/4-20 UNC[ | 4
4

— 2x3
3x4

Unit: mm

S8LI0SS800Y

Accessory | m



FCB-micro Series Function Cha

Model FCB-micro Series

Functions FCB-MA130 FCB-MA132 FCB-MA133
Zoom Lens
Horizontal | Movie 53° 85° 115°
Viewing
Angle still 58° 94° 128°
Progressive Scan Mode [ ] [ ] [ J
Wide Dynamic Range ATR *1 ATR *1 ATR *1
Auto mode
IS/PS mode
Defog
Visibility Enhancer (VE)
Image Stabilization [ ] [ J [ J
StableZoom
High Resolution Mode
Digital Output [ J [ J [ J
Auto ICR
Sync System Internal Internal Internal
Zoom Mode
Digital Zoom 16x 16x 16x
Spherical Privacy Zone Masking
Electronic-Flip (E-Flip) [ } [ J [ }

Motion Detection

Focusing System

One-Push AF, Manual control

Manual control

Manual control

White Balance

Auto, Hold, ATW, Fixed (Light Bulb, Neutral

Color Fluorescent Light, Clear Sky, Cloudy

Sky, Daylight Color Fluorescent Light, Light
Bulb Color Fluorescent Light)

Auto, Hold, ATW, Fixed (Light Bulb, Neutral

Color Fluorescent Light, Clear Sky, Cloudy

Sky, Daylight Color Fluorescent Light, Light
Bulb Color Fluorescent Light)

Auto, Hold, ATW, Fixed (Light Bulb, Neutral

Color Fluorescent Light, Clear Sky, Cloudy

Sky, Daylight Color Fluorescent Light, Light
Bulb Color Fluorescent Light)

AE (Auto exposure mode)

Auto, Hold, Manual,
Shutter priority, Gain priority

Auto, Hold, Manual,
Shutter priority, Gain priority

Auto, Hold, Manual,
Shutter priority, Gain priority

Slow Shutter

Slow AE Response

Exposure Compensation

[ J
(0 step to + 13 step, 1/3 EV step/Total, 13 steps)

[
(0 step to + 13 step, 1/3 EV step/Total, 13 steps)

[ J
(0 step to + 13 step, 1/3 EV step/Total, 13 steps)

Aperture Control

Backlight Compensation

Gamma

Mirror Image

Alarm

Picture Effects

Picture Freeze

Noise Reduction

3D

3D

3D

Temperature Readout

LY
=]
S
o
=
o
]
S
@
o
1Y
9
o
O

Title Display

Date/Time Display

Camera Mode Display

Camera Control Interface

12C

12C

Key Switch Control

Camera Operation Switch

*1 ATR: ATR(Adaptive Tone Reproduction) have the same effect as Wide Dynamic Range.

| FCB-micro Series

* StableZoom is a trademark of Sony Corporation.




Dimensions FCB-micro Series

< FCB-MA130 >

9.53 (Lens)
. 478
’7‘ (Center of Lens)
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HD COLOR CAMERA MODULE

FCB-MA130

FCB-MA132 =
FCB-MA133 =

FOB-MATS2 FCB-MA133
The FCB-micro series are color camera modules that M Supports Still Images and Video at a high resolution
incorporate an Exmormm CMOS image sensor and Output pixels (Full resolution):
Sony’s unique ISP in a compact size with high-density Movie image 1920 (H) x 1080 (V)
mounting technology, which is ideal for industrial Stillimage 4192 (H) x 3104 (V)
applications. B Output pixels (H x V)
Combined with the FCB-MA130 using a specialized lens Moving image: 1920 x 1080 (FHD), 1600 x 1200 (UXGA),
and incorporating one-push AF (auto focus) function, 1280 x 960 (SXGA), 1280 x 720 (HD),
and newly launched FCB-MA132 and FCB-MA133 using 1024 x 768 (XGA), 800 x 480 (WVGA),
fixed focus M12 mount lenses, and supporting 94° and 640 x 480 (VGA); 30 fps/25 fps *1
128° angle-of-view capabilities, a full line-up of FCB- Still image: 4192 x 3104, 4128 x 3096 (13M),
micro series has finally been completed. 3264 x 2448 (8 M), 2592 x 1944 (5 M),
The FCB-micro series with various functions such 1920 x 1080 (FHD), 1280 x 960 (SXGA),
as image stabilizer (camera shake correction), face 1280 x 720 (HD), 640 x 480 (VGA)
detection, adaptive tone reproduction, and backlight *1 Non-standard video format of ITU-R BT.1120.

compensation enables you to capture full HD resolution

movies and stillimages of up to 13 megapixels. WVideo Output

CMOS:

CMOS Clock 81 MHz,

Parallel 16 bit (Y/Cb/Cr 4:2:2 / SAV, EAV) / Sync Signal (HD, VD)
MIPI:

MIPI D-PHY Clock 324 MHz,

Data 2lane CSI-2 (Y/Cb/Cr 4:2:2)

H Digital zoom 16x

Image sensor :1/2.45-type Exmor CMOS image sensor B ATR (Adaptive Tone Reproduction)
Approx. 13.19 Megapixels

With several lens version covering from narrow to wide
angle-of-view capabilities, in addition to high-definition,
high-performance and compact cases, the FCB-micro
series is suitable for a broad range of applications to
satisfy your needs.

W Backlight Correction

FCB-MA130 M Face Detection
Fixed focal length lens (5.3 mm) F2.8 (Fixed), B Noise reduction (3D)
Piezo actuator motor L
HImage Stabilization
FCB-MA132 .
B AF mode (Focusing system
Fixed focal length lens (3.8 mm) F2.2 (Fixed) (Focusing system)
BAE (Auto exposure mode)
FCB-MA133 Auto, Hold, Manual, Shutter priority, Gain priority

Fixed focal length lens (2.8 mm) F2.8 (Fixed) B Picture effects

Bl White Balance
B Sync System: Internal
B Camera Control Interface: 12C

W Dimensions (W x H x D)/Mass
FCB-MA130 : 16.5 x 10.3 x 18.0 mm, Mass : Approx 2.2g
FCB-MA132 : 28.0 x 26.0 x 18.9 mm, Mass : Approx 9.7g
FCB-MA133 : 28.0 x 25.6 x 18.9 mm, Mass : Approx 8.7g
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| FCB-MA130/MA132/MA133



M Angle-of-View Size <Image examples >
Product Name FCB-MA130 | FCB-MA132 | FCB-MA133

Lens Type Single focal lens

F Number F2.8 (Fixed) ‘ F2.2 (Fixed) ‘ F2.8 (Fixed)

Digital Zoom 16x

58° HFOV
Focus System One push AR, Manual control (FCB-MA130)
Manual control
Moving Images |Horizontal 53° 85° 115°
1080 mode
(Full HD) Vertical 29° 46° 62°
Angle-of-View
Still Images Horizontal 58 94 128
(13 Mega) Vertical 420 67° 91° 94° HFOV 128° HFOV
(FCB-MA132) (FCB-MA133)
Note: As the angle becomes wider, the surrounding
M Incorporating a 1/2.45-type Exmor v CMOS Sensor image becomes distorted.

Either the moving image output or stillimage can be selected for high resolution images.
Maximum size of 1920 (H) x 1080 (V) for moving images and 4192 (H) x 3104 (V) for stillimages can be output.

® Moving Images @ Stillimages
. . . . Number of . . . . Number of
H Effective Pixel | V Effective Pixel Output Pixels Frame Rate H Effective Pixel V Effective Pixel Output Pixels
1920 1080 Full HD (16:9) 30.0 fps / 25.0 fps 4192 3104 13 Mega
1600 1200 UXGA (4:3) 30.0 fps / 25.0 fps 4128 3096 13 Mega (4:3)
1280 960 SXGA (4:3) 30.0 fps / 25.0 fps 3264 2448 8 Mega
1280 720 HD (16:9) 30.0 fps / 25.0 fps 2592 1944 5 Mega
1024 768 XGA (4:3 30.0fps/25.0f 1920 1080 Full HD (16:9)
(4:3) 0fps /250 fps 1280 960 SXGA (4:3)
800 480 WVGA 30.0 fps / 25.0 fps 1280 720 HD (16:9)
640 480 VGA 30.0 fps / 25.0 fps 640 480 VGA
Note: In the stillimage mode, the same image is repeatedly output at regular intervals.
W Focus System W Backlight Correction

FCB-MA130: One push AF, Manual control
FCB-MA132/MA133: Manual control

W Face Detection
It can be set to “ON” or “OFF” and detect up to 8 individual
faces by linking with AE.

When this function is set to "OFF" When this function is set to "ON"
(* Image) (* Image)

W Automatic Exposure Mode
Auto, Hold, Manual, Shutter priority, Gain priority

M Picture Effects
e Flip horizontal (Mirror)
e Flip vertical (E-Flip)
This function vertically flips video outputs from the camera.

(* Image) ’ E

| .
W Image Stabilizer 1

Image stabilizer function reduces image blurring cause by
vibration with Digital processing

W Adaptive Tone Reproduction (ATR)
This technology enables the reproduction of high luminance
areas without decreasing the image contrast.
An effect similar to the Wide Dynamic range can be achieved
by using the ATR. e

P
| \\ Monitor
‘ - H Noise Reduction
By combining 2D and 3D noise reduction, the camera offers
i i a wide selection of noise-reduction settings, from Level 1 to
' m q | Level
4
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5, to allow you to choose the ideal level for different shooting

conditions.
When this function is set to "OFF" When this function is set to "ON" B White Balance
(* Image) (* Image) e Auto, Hold

e ATW, Fixed (Light Bulb, Neutral Color Fluorescent Light,
Clear Sky, Cloudy Sky, Daylight Color Fluorescent Light,
Light Bulb Color Fluorescent Light)

FCB-MA130/MA132/MA133 | 105
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Specifications

FCB-MA130

FCB-MA132

FCB-MA133

Camera

Image sensor
(Number of effective pixels)

1/2.45-type Exmor CMOS (Approx. 13.19 Megapixels)

Movie image (H x V) *'

1920 x 1080 (FHD), 1600 x 1200 (UXGA), 1280 x 960 (SXGA), 1280 x 720 (HD),
1024 x 768 (XGA), 800 x 480 (WVGA), 640 x 480 (VGA) ; 30 fps/25 fps

Output pixels
Stillimage (H x V) 4192 x 3104, 4128 x 3096 (13M), 3264 x 2448 (8M), 2592 x 1944 (5M),
g 1920 x 1080 (FHD), 1280 x 960 (SXGA), 1280 x 720 (HD), 640 x 480 (VGA)
Gain Auto (2 dB to 36 dB)
Shutter speed 1/25to0 1/5,000 sec, 24 steps

Sync system

Internal

AE (Auto exposure mode)

Auto, Hold, Manual, Shutter priority, Gain priority

Backlight compensation

Yes

White balance

Auto, Hold, ATW, Fixed (Light Bulb, Neutral Color Fluorescent Light, Clear Sky,
Cloudy Sky, Daylight Color Fluorescent Light, Light Bulb

Color Fluorescent Light)

Fixed focal length lens (f=5.3 mm)

Fixed focal length lens (f=3.8 mm)

Fixed focal length lens (f=2.8 mm)

L F2.8 (Fixed), Piezo actuator motor F2.2 (Fixed) F2.8 (Fixed)
Digital zoom 16x
Focusing system One-push AF, Manual control Manual control *2 Manual control *2
Moving Images |Horizontal 53° 85° 115°
1080 mode
(Full HD) Vertical 29° 46° 62°
Angle-of-View
Still Images Horizontal 58° 94° 128°
(13 Mega) Vertical 42° 67° 91
Minimum object distance 100 mm - -
Camera Features
Auto ICR No No No
Adaptive Tone Reproduction (ATR) Yes Yes Yes
Noise reduction 3D 3D 3D
Image Movie image Yes Yes Yes
stabilization Stillimage Yes Yes Yes
Face Detection Yes Yes Yes
Electronic-Flip (E-Flip) Yes Yes Yes
Picture effects
Mirror image Yes Yes Yes
Interface
CMOS CMOS Clock 81 MHz, Parallel 16 bit (Y/Cb/Cr 4:2:2 / SAV, EAV) / Sync Signal (HD, VD)
Video output
MIPI MIPI D-PHY Clock 324 MHz, Data 2lane CSI-2 (Y/Cb/Cr 4:2:2)

Camera control interface

12C

General

Power requirements

3.3+0.1, 1.8+0.1, 1.2-0.05/+0.1 V DC

Power consumption

700 mW
730 mW (AF Movie image)

710 mW

Operating temperature

-5°C to +50°C

-5°C to +50°C *3

Storage temperature

—20°C to +60°C

—20°C to +60°C

Operating humidity

20% to 80% (no condensation)

Dimensions (W x H x D)

16.5x10.3 x 18.0 mm

28.0 x 26.0 x 18.9 mm

28.0 x 25.6 x 18.9 mm

Mass

Approx.2.2g

Approx.9.7g

Approx.8.7g

*1 Non-standard video format of ITU-R BT.1120.
*2 Adjust the focus to operating distance.

*8 Focus position fluctuates auording to temperature change.
Adjust the focus to operating temperature condition.

FCB-MA130/MA132/MA133

* Exmor is a trademark of Sony Corporation.




Connector Pin Assignments

Zm Symbol 110 Description Bl Symbol 1/0 Description
0. No.
1 |GND - GND 24 | Y6 o Parallel Output Video Data (Luminance Parallel Data 6)
2 GND - GND 25 | Y5 o] Parallel Output Video Data (Luminance Parallel Data 5)
3 |vDD_33 - Power Supply (3.3 V) 26 | Y4 O | Parallel Output Video Data (Luminance Parallel Data 4)
4 | VvDD_33 - Power Supply (3.3 V) 27 | Y3 O | Parallel Output Video Data (Luminance Parallel Data 3)
5 |VDD_33 B Power Supply (3.3 V) 28 | Y2 [e] Parallel Output Video Data (Luminance Parallel Data 2)
6 |vbD_12 B Power Supply (12V) 29 |Y1 [¢] Parallel Output Video Data (Luminance Parallel Data 1)
VDD_12 - P ly (1.2V
Y - ower Supply ( ) 30 | YO (¢] Parallel Output Video Data (Luminance Parallel Data 0)
8 |VvDD_12 - Power Supply (1.2 V) ] R i
31 |HD [¢] Parallel Output Video H-Active Signal
9 |VvDD_18 - Power Supply (1.8 V)
32 (VD (¢] Parallel Output Video V-Active Signal
10 | GND - GND
33 |GND (0] GND
" GND - GND
34 | MIPI_DO- O | MIPI Output Data Lane 0 (-)
12 | N.C. - Not Connected
Y o Vode Transition Sianal 35 | MIPI_DO+ [e] MIPI Output Data Lane 0 (+)
lode Iransition Signal
36 | MIPI_CK- [¢] MIPI Output Clock (-
14 | C7 (0] Parallel Output Video Data (Chroma Parallel Data 7) P ©
37 | MIPI_CK+ [¢] MIPI Output Clock (+
15 | C6 (0] Parallel Output Video Data (Chroma Parallel Data 6) — P )
MIPI_D1- MIPI Data L. 1(-
16 | C5 (0] Parallel Output Video Data (Chroma Parallel Data 5) £ - o Output Data Lane 1 (-
17 | C4 (0] Parallel Output Video Data (Chroma Parallel Data 4) 89 | MIPLD1+ o MIPI Output Data Lane 1 (+)
18 | C3 (0] Parallel Output Video Data (Chroma Parallel Data 3) 40 | GND o GND
19 |C2 o Parallel Output Video Data (Chroma Parallel Data 2) 41 | XRST I System Reset, or not connected
20 |C1 O | Parallel Output Video Data (Chroma Parallel Data 1) 42 | SDA IO | 12C Serial Bus Data I/0 **
21 | Cco O | Parallel Output Video Data (Chroma Parallel Data 0) 43 | SCL | 12C Serial Bus Clock *!
22 | DCLK O Parallel Output Video Clock 44 | GND o GND
23 | Y7 (0] Parallel Output Video Data (Luminance Parallel Data 7) 45 | GND [¢] GND

*1 An external pull-up resistor (10k Q) is recommended.
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FCB Series Function C

Functions FCB-EV7500 FCB-EV7300 FCB-EV7310 FCB-EV7100 FCB-EV5500 FCB-EV5300
Zoom Lens 30x 20x 20x 10x 30x 20x
Progressive Scan Mode [ ] [ ] [ ) [ ] [ J [ ]
Wide Dynamic Range [ J [ J [ J [ J [ J

Auto Mode [ [ 5 @2 @2 @2

IS/PS Mode [ J [ J [ J [ J [ J
Visibility Enhanver (VE) [ [ ] [ ) [ ] [ J [ ]
Defog . . . . . . . . . . . .

(low/mid/high) (low/mid/high) (low/mid/high) (low/mid/high) (low/mid/high) (low/mid/high)

Image Stabilization [ ] [ ] [ J [ ]
StableZoom (Magnification) *' @ (36x) @ (24x) @ (24x) ® (12x) @ (36x%) @ (24x)
High Resolution Mode [ J [ J [ ] [ J [ J [ J
Digital Output [ ] [ ] [ ] [ ] [ J [ ]
Auto ICR [ J [ J [} [ J [ [ J
Sync System Internal
Zoom Mode Standard Speed Mode/Variable Speed Mode/Direct Mode
Digital Zoom @ (12x) @ (12x) @ (12x) @ (12x) @ (12x) @ (12x)
Spherical Privacy Zone masking () () [} () [ ) [ J
Electronic-Flip (E-Flip) o [ J [} [ J [ J [ J
Motion Detection o [ J [} [ J [ J [ J

Auto Focus (Normal AF, Interval AF, Zoom Trigger AF [Sensitivity: normal, low]),
Focusing System Manual (Standard Speed Mode/Variable Speed Mode/Direct Mode),
One Push Trigger, Near Limit, ICR-on Focus compensation

Auto WB, ATW, Indoor, Outdoor (fix/auto),

White Balance Sodium Vapor Lamp mode (fix/auto/Outdoor Auto),
One Push WB, Manual WB

AE (Auto exposure mode) Full Auto, Manual, Priority mode (shutter/iris), Bright, EV compensation, Slow AE
Slow Shutter [ J [ J [ J [ J [ J [ J
Slow AE Response [ ] [ ] [ ) [ ] [ J [ ]
Exposure Compensation ®
(0 step to + 28 step, 2 step/Total 15 steps)
Aperture Control @ (16 steps) @ (16 steps) @ (16 steps) @ (16 steps) @ (16 steps) @ (16 steps)
Backlight Compensation () [ ) [ ) () [ J [ J
Gamma Standard/Straight gamma
Mirror Image [ J [ J [ ] [ J [ J [ J
Alarm o [ J [} [ J [ J [ J
% Picture Effects Neg. Art (Negative/Positive Reversal), Black White (Monochrome Image), Color enhancement
é - Picture Freeze [ J [ J [ J [ J [ J [ J
g T Noise Reduction @ (3D + 2D) @ (3D + 2D) @ (3D + 2D) @ (3D + 2D) @ (3D + 2D) @ (3D + 2D)
g § Temperature Readout [ ] [ ] [ ] [ ] [ J [ ]
9 Title Display @ (20 characters/line, max. 11 lines)
§ Date/Time Display
Camera Mode Display @ (English) @ (English) @ (English) @ (English) @ (English) @ (English)
Camera Control Interface Baud rate: 9.6 kb;:Q:S%ézplig::cgs(i’\ﬁgssi\::; ilz)ps, Stop bit: 1 bit
Key Switch Control
Camera Operation Switch

*1 StableZoom: Stable zoom incases the magnification is that combined optical zoom and digital zoom. * StableZoom is a trademark of Sony Corporation.
*2 Wide Dynamic Range(Auto Mode): When Wide-D is activated, it automatically switch to Auto mode.

m | FCB Series



FCB-EX series

Model
F Version
Functions FCB-EX2700 | FCB-EX2700P | FCB-EX2400 | FCB-EX2400P | FCB-EX2200 | FCB-EX2200P

Zoom Lens 40x 28x 18x
Progressive Scan Mode [} [} [} [} [ ) [
Wide Dynamic Range [ ) [} [ J [ J [ J [ J

Auto Mode @ @2 @ @ @ @

IS/PS Mode [ ] [ ] [ J [ J [ J [ J
Visibility Enhanver (VE) [ ) [ ) [} [} [ J [ J
Defog [ ] [ ] [ ] [ ] [ J [ J
Image Stabilization [ ) [ ] [ ] [ ]
StableZoom (Magnification) *1 @ (44x) @ (44x) @ (31x) @ (31x)
High Resolution Mode [ ] [ ] [ ] [ ] [ J [ J
Digital Output [ ] [ ] [ ] [ ] [ J [ J
Auto ICR [ ] [ ] [ J [} [ J [ J
Sync System Internal/External (V-Lock)
Zoom Mode Standard Speed Mode/Variable Speed Mode/Direct Mode
Digital Zoom @ (12x) @ (12x) @ (12x) @ (12x) @ (12x) @ (12x)
Spherical Privacy Zone masking . o . o

(Spherical, Color, Harftone, with mosic effect)
Electronic-Flip (E-Flip) ([ ] [ ] [ ] (] [ ] [ ]
Motion Detection [ ) [} [} [} [ [
Auto Focus (Normal AF, Interval AF, Zoom Trigger AF [Sensitivity: normal, low]),
Focusing System Manual (Standard Speed Mode/Variable Speed Mode/Direct Mode),
One Push Trigger, Near Limit, ICR-on Focus compensation
White Balance Auto WB, ATW, Indoor, Outdoor (fix/auto), Sodium Vapor Lamp mode (fix/auto), One Push WB, Manual WB
AE (Auto exposure mode) Full Auto, Manual, Priority mode (shutter/iris), Bright, EV compensation, Slow AE
Slow Shutter () [ ) () () [ ) [
Slow AE Response @ (max. 2 min.) @ (max. 2 min.) @ (max. 2 min.) @ (max. 2 min.) @ (max. 2 min.) @ (max. 2 min.)
Exposure Compensation o
(- 3 step to + 28 step, 2 step/Total 16 steps)
Aperture Control @ (16 steps) @ (16 steps) @ (16 steps) @ (16 steps) @ (16 steps) @ (16 steps)
Backlight Compensation [ ) [ ] [ ] [ ] [ J [ J
Gamma Standerd
Mirror Image [ ) [ ] [ ) [ ] [ J o
Alarm [ ] [ ] [ J [ J [ J [ J
Picture Effect Neg. Art (Negative/Positive Reversal), Black White (Monochrome Image), Color enhancement
Picture Freeze [ ] [ ] [ J [ J [ J [ J
Noise Reduction @® (3D +2D) @® (3D +2D) @® (3D + 2D) @® (3D + 2D) @® (3D +2D) @ (3D +2D)
Temperature Readout [ ) [ ] [ ] [ ] [ J [ J
Title Display @ (20 characters/line, max. 11 lines)
Date/Time Display
Camera Mode Display @ (English) @ (English) @ (English) @ (English) @ (English) @ (English)
VISCA protocol (CMOS 5 V level

Camera Control Interface Baud rate: 9.6 kbp: 19.2 kb(ps, 38.4 kbps, S)top bit: 1 bit
Key Switch Control
Camera Operation Switch [ ] o [} o [ J [ J

*1 StableZoom: Stable zoom incases the magnification is that combined optical zoom and digital zoom.
*2 Wide Dynamic Range(Auto Mode): When Wide-D is activated, it automatically switch to Auto mode.

* StableZoom is a trademark of Sony Corporation.

FCB Series
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FCB-HD

Model

FCB-EX series

E Version

(Combine Mode/Separate Mode)

(Combine Mode/Separate Mode)

(Combine Mode/Separate Mode)

Functions FCB-EX1020 | FCB-EX1020P | FCB-EX995E |FCB-EX995EP| FCB-EX985E |FCB-EX985EP| FCB-EX490E | FCB-EX490EP
Zoom Lens 36x 28x 28x 18x
Progressive Scan Mode (] [ ] (Interrace mode only) [ )
Wide Dynamic Range () (] ([ ]

Auto Mode [ J [ J [ J
IS/PS Mode [ J [ J [ J
Visibility Enhanver (VE)
Defog
Image Stabilization ( ] [ ] [ J
StableZoom (Magnification) *! @ (40x) @ (31x) @ (31x)
High Resolution Mode [ J [ J [ J [ J
Digital Output [ J [ J [ J [ J
Auto ICR (] (] (] (]
Sync System Internal/External (V-Lock)
Zoom Mode Standard Speed Mode/Variable Speed Mode/Direct Mode
Digital Zoom ® (12x) ® (12x) @ (12x) @ (12x)

(Combine Mode/Separate Mode)

Spherical Privacy Zone Masking

@ (Spherical, Color, Half tone, mosaic effect)

Title Display

(20 characters/line, max. 11 lines)

(20 characters/line, max. 11 lines)

(20 characters/line, max. 11 lines)

Electronic-Flip (E-Flip) [ } [ } [ ] [ ]
Motion Detection [ J [ J [ J [ J
Focusing System Auto Foucus (Normal, Interval AF,‘Z‘oom Trigger AF, [Sencitivity: nc?rmal, low]),
Manual, One-push AF, Infinity, ICR-ON Focus Compensation
White Balance Auto WB, ATW, Indoor, Outdoor, (fix/auto), Sodium Vapor Lamp (fix/auto), One push WB, Manual WB
AE (Auto exposure mode) Full Auto, Manual, Priority mode (shutter/iris), Bright, Spot Exposure, Slow AE
Slow Shutter [ J [ J [ J [ J
Slow AE Response @ (Max. 2 min.) @ (Max. 2 min.) @ (Max. 2 min.) @ (Max. 2 min.)
Exposure Compensation o
(-10.5 dB to +10.5 dB, 1.5 dB step/Total 15 steps)

Aperture Control @ (16 steps)
Backlight Compensation o [ J [ J [ J
Gamma Standerd
Mirror Image [ J [ J [ J [ J
Alarm o [} [ J [ J
Picture Effects Neg. Art (Negative/Positive Reversal), Black White (Monochrome Image), Color enhancement
Picture Freeze o o [ J [ J
Noise Reduction @ (3D +2D) @ (3D +2D) @ (3D +2D) @ (3D +2D)
Temperature Readout o o o [ J

[ J [ J [ J [ J

(20 characters/line, max. 11 lines)

Date/Time Display

[ J [ J [ J [ J
Camera Mode Display (English*, Chinese) (English*, Chinese) (English*, Chinese) (English*, Chinese)
* Default * Default * Default * Default
VISCA protocol (CMOS 5V level)
Camera Control Interface Baud rate: 9.6 kbps, 19.2 kbps, 38.4 kbps, Stop bit: 1/2 bit (selectable)
Key Switch Control (] [ ] [ J [ J

Camera Operation Switch

@ (Zoom Tele, Zoom Wide)

@ (Zoom Tele, Zoom Wide)

@ (Zoom Tele, Zoom Wide)

@ (Zoom Tele, Zoom Wide)

*1 StableZoom: Stable zoom incases the magnification is that combined optical zoom and digital zoom.

m | FCB Series

* StableZoom is a trademark of Sony Corporation.




Model FCB-EX series

FCB-IX series
E Version
Functions FCB-EX48E FCB-EX48EP FCB-EX15E FCB-EX15EP FFCCBB-;%11K}3 FFgBB_;)Ié‘;?P

Zoom Lens 18x 12x 10x 18x
Progressive Scan Mode (Interrace mode only) [ )
Wide Dynamic Range [ ]

Auto Mode [ J

IS/PS Mode [ J
Visibility Enhanver (VE)
Defog
Image Stabilization
StableZoom (Magnification) *1
High Resolution Mode o [ ]
Digital Output [ ] [ ]
Auto ICR [}
Sync System Internal/External (V-Lock) Internal
Zoom Mode Standard Speed Mode/Variable Speed Mode/Direct Mode SEMEEE f/l%edeec}D’\?rZite/I\\/l/zrciizble Sfpeee
Digital Zoom ) ® (12x) ) ® (12 ) ® (4x)

(Combine Mode/Separate Mode) (Combine Mode/Separate Mode) (Combine Mode/Separate Mode)
[ J

Spherical Privacy Zone Masking (Spherical, Color, Half

(Spherical, Color, Half tone, with mosaic effect)
tone)

Electronic-Flip (E-Flip) [ ] [ ] [ J
Motion Detection o [ ] [ J

Auto Focus (Normal AF, Interval AF, Zoom
Trigger AF [Sensitivity: normal, low]),
Manual, One Push Trigger, Infinity, Near Limit

Auto Focus (Normal AF, Interval AF, Zoom Trigger AF [Sensitivity: normal, low]),

Focusing System Manual One Push Trigger, Infinity ICR-on Focus compensation *2

Auto WB, ATW, Indoor, Outdoor (fix/auto), Auto WB, ATW, Indoor, Outdoor (fix/auto),
White Balance Sodium Vapor Lamp mode (fix/auto), One Sodium Vapor Lamp mode (fix/auto), One
Push WB, Manual WB Push WB, Manual WB

Auto WB, ATW, Indoor, Outdoor,
One Push WB, Manual WB

Full Auto, Manual, Priority mode (shutter/iris), | Full Auto, Manual, Priority mode (shutter/iris),

Full Auto, Manual, Priority mode (shutter/iris), Bright, EV compensation, Spot Exposure, Bright, EV compensation, Spot Exposure,

AE (Auto exposure mode) Bright, Spot Exposure, Slow AE

Slow AE Slow AE
Slow Shutter [ ] [ ] [ J
Slow AE Response @ (Max. 2 min.) @ (Max. 2 min.) [ ]
Exposure Compensation ® ®
(-10.5 dB to +10.5 dB, 1.5 dB step/Total 15 steps) (-10.5 dB to +10.5 dB, 1.5 dB step/Total 15 steps)
Aperture Control @ (16 steps) @ (16 steps)
Backlight Compensation [ J [ ] [ J
Gamma Standerd
(@]
Mirror Image [ J [ ] [ J %
=
Alarm [ ] [ ] ([ J = 8
Picture Effects Neg. Art (Negative/Positive Reversal), Color enhancement, Neg. Art (Negative/Positive Reversal), 8 =]
Black White (Monochrome Image) Black White (Monochrome Image) :IE 3
Picture Freeze [ } [ ] [ } o 2
o
Noise Reduction @ (3D +2D) @ (3D + 2D) @ FIX) g—
Temperature Readout [ ] [ ] @
Title Display g g ot
(20 characters/line, max. 11 lines) (20 characters/line, max. 11 lines) (One-Line only, 20 characters/line)
Date/Time Display [ J
f @ (English*, Chinese) @ (English*, Chinese) .
Camera Mode Display * Default * Default @ (English)
VISCA protocol (CMOS 5V level) VISCA protocol (CMOS 5V level) VISCA protocol (R?e_\?;?o level/CMOS 5V
Camera Control Interface Baud ra;(:)g.gi:b‘]rz,;ista.(i;:stsa,bi’;zf kbps, | Baud Rate: 9.Gsl<tk;ps|,3i1t?.12bl<itk>ps, 38.4 kbps, Baud rate: 9.6 kbps, 19.2 kbps, 38.4 kbps,
p bit p bit Stop bit: 1 bit
Key Switch Control [ ] [ J
Camera Operation Switch @ (Zoom Tele, Zoom Wide) @ (Zoom Tele, Zoom Wide)
*1 StableZoom: Stable zoom incases the magnification is that combined optical zoom and digital zoom. * StableZoom is a trademark of Sony Corporation.

*2 |CR-on Foucus Compensation (FCB-EX15E/EX15EP)

FCB Series




HD COLOR CAMERA MODULE
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FCB-HD

FCB-EV7500
FCB-EV7300 =
FCB-EV7310 =
FCB-EV7100

The FCB-EV7000 series are high-resolution color modules
that support HD video formats, incorporating Sony’s latest
Exmortm CMOS sensor and newly developed ISP.

Combined with new 20x optical zoom color models, visibility
has been greatly enhanced by various functions including
130dB achievable wide dynamic range function and three
level selectable Defog function. The FCB-EV7310 with a high
sensitive sensor in near-infrared domains enables you to
capture images with high fidelity even in dark environments.
Furthermore, the same interface is used for the FCB-EV
series.

Image sensor: Exmor CMOS image sensor
1/2.8-type Exmor CMOS image sensor

Auto Focus Zoom Lens

FCB-EV7500

30x optical zoom Auto Focus Zoom Lens

f = 4.3 mm (wide) to 129.0 mm (tele), F1.6 to F4.7
FCB-EV7300/EV7310

20x optical zoom Auto Focus Zoom Lens

f = 4.7 mm (wide) to 94.0 mm (tele), F1.6 to F3.5
FCB-EV7100

10x optical zoom Auto Focus Zoom Lens

f = 3.8 mm (wide) to 38.0 mm (tele), F1.8 to F3.4

B Format
HD: 1080p/60, 1080p/59.94, 1080p/50,
1080p/30, 1080p/29.97, 1080p/25,
1080i/60, 1080i/59.94, 1080i/50,
720p/60, 720p/59.94, 720p/50,
720p/30, 720p/29.97, 720p/25
SD: NTSC/PAL
M Output pixels (H x V)
1920 x 1080, 1280 x 720
M Video output
FCB-EV7500/EV7300/EV7100
HD : Analog : Component Y/Pb/Pr
FCB-EV7500/EV7300/EV7310/EV7100
HD : Digital : Y/Pb/Pr 4 : 2 : 2 (LVDS)
(SMPTE 274M/SMPTE 296M)
SD : VBS 1.0 Vp-p (sync negative)
M Sensitivity in near-frared High sencitivity sensor :
FCB-EV7310

Spectral Sensitivity * Without lens and light source parameters.
(relative response)

Relative
sencitibity Red  wemm Green wmmm Blue
12

08 \
0.6 A v\

\ A
NEAN! / \L

I
400 500 600 700 800 900 1000
Wavelength (mm)

| FCB-EV7500/EV7300/EV7310/EV7100

FCB-EV7500

FCB-EV7300

FCB-EV7310 FCB-EV7100

W Wide-D : FCB-EV7500/EV7300/EV7100
It enables you to obtain images in which portions ranging
from dark to light can be recognized, even when capturing
a subject with a large intensity difference that is backlit or
includes extremely light portions. The wide dynamic range
mode corrects blocked-up shadows and blown-out
highlights in accordance with the intensity difference.
This mode can be set to be switched automatically ON/
OFF in accordance with the intensity difference of the
subject. Upgraded wide-D supports 130dB.

M Visibility Enhancer (VE)
Depending on the imaging scene, the Visibility Enhancer
function makes the darker part of a camera image brighter,
and automatically correct brightness and contrast to show
bright parts clearly.

H Defog
When the surrounding area of the subject is foggy and
low contrast, the defog mode will make the subject
appear clearer.

H Noise reduction (3D + 2D)

H Auto ICR
An infrared (IR) Cut-Filter can be disengaged from the
image path for increased sensitivity in low light
environments. The ICR will automatically engage
depending on the ambient light, allowing the camera to
be effective in day/night environments.

M Digital zoom 12x

H Privacy Zone Masking
Privacy Zone masking protects private objects and areas such as
house windows, entrances, and exits which are within the
camera’s range of vision but not subject to surveillance.
The masking block feature that accurately tracks the orbit of a
subject by three dimensions masking even during pan operation
when tilting the camera.

H Motion Detection
M Color enhancement

M Slow AE response
The slow AE response function slows down the response speed
of automatic exposure. Usually, it is set so that adequate exposure
adjustment can be performed in about one second.

B Image Stabilization: FCB-EV7500/EV7300

B Temperature Readout
The camera’s internal temperature can be read from the
temperature sensor installed in the circuit board.

M Electronic-Flip (E-Flip)
B Sync system: Internal
M VISCA protocol (CMOS 5V level)



Specifications

FCB-EV7500

\ FCB-EV7300

\ FCB-EV7310

\ FCB-EV7100

Camera

Image sensor
(Number of effective pixels)

1/2.8-type Exmor CMOS (Approx. 2.38 Megapixels)

Output pixels (H x V)

1,920 x 1,080, 1,280 x 720

Signal system (HD)

1080p/60, 1080p/59.94, 1080p/50, 1080p/30, 1080p/29.97, 1080p/25, 1080i/60, 1080i/59.94, 1080i/50,

720p/60, 720p/59.94, 720p/50,

720p/30, 720p/29.97, 720p/25

0.002 Ix (NTSC shutter speed 1/4 sec,
PAL shutter speed 1/3 sec, 30%)

0.001 Ix (NTSC shutter speed 1/4 sec,
PAL shutter speed 1/3 sec, 30%)

0.001 Ix (NTSC shutter speed 1/4 sec,
PAL shutter speed 1/3 sec, 30%)

Signal system (SD) NTSC/PAL
0.35Ix  (Shutter speed 1/30 sec) 0.11x  (Shutter speed 1/30 sec) 0.11x  (Shutter speed 1/30 sec) 0.35Ix  (Shutter speed 1/30 sec)
0.051x  (NTSC shutter speed 1/4 sec, 0.02Ix  (NTSC shutter speed 1/4 sec, 0.02Ix  (NTSC shutter speed 1/4 sec, 0.05Ix  (NTSC shutter speed 1/4 sec,
Mini illuminati PAL shutter speed 1/3 sec) PAL shutter speed 1/3 sec) PAL shutter speed 1/3 sec) PAL shutter speed 1/3 sec)
(56'},'/mlf_|r? 'h”srgr'g‘;‘tl'\z{‘ mode ON) ICR-ON mode: ICR-ON mode: ICR-ON mode: ICR-ON mode:
&g Y 0.013 Ix (Shutter speed 1/30 sec) 0.008 Ix (Shutter speed 1/30 sec) 0.008 Ix (Shutter speed 1/30 sec) 0.031x (Shutter speed 1/30 sec)

0.002 Ix (NTSC shutter speed 1/4 sec,
PAL shutter speed 1/3 sec, 30%)

Minimum illumination
(60%, High sensitivity mode OFF)

1.4 Ix
0.19 Ix

(Shutter speed 1/30 sec)
(NTSC shutter speed 1/4 sec,
PAL shutter speed 1/3 sec)
ICR-ON mode:

0.051Ix (Shutter speed 1/30 sec)

14 Ix
0.05 Ix

(Shutter speed 1/30 sec)
(NTSC shutter speed 1/4 sec,
PAL shutter speed 1/3 sec)
ICR-ON mode:

0.03 Ix (Shutter speed 1/30 sec)

1.4 Ix
0.05 Ix

(Shutter speed 1/30 sec)
(NTSC shutter speed 1/4 sec,
PAL shutter speed 1/3 sec)
ICR-ON mode:

0.03 Ix (Shutter speed 1/30 sec)

14 Ix
0.19 Ix

(Shutter speed 1/30 sec)
(NTSC shutter speed 1/4 sec,
PAL shutter speed 1/3 sec)
ICR-ON mode:

0.12Ix  (Shutter speed 1/30 sec)

Recommended illumination

100 Ix to 100,000 Ix

S/N ratio More than 50 dB
Gain Auto/Manual (0 step to 28 step, 2 step/Total 15 steps)
Shutter speed 1/1 to 1/10,000 sec, 22 steps

Sync system

Internal

Exposure compensation

0 step to 28 step, 2

step/Total 15 steps

Backlight compensation Yes
Gamma Standard/Straight gamma
Aperture control 16 steps

White balance

Auto WB, ATW, Indoor, Outdoor (fix/auto), Sodium Vapor Lamp mode(fix/auto/Outdoor Auto), One Push WB, Manual WB

AE (Auto exposure mode)

Full Auto, Manual, Priority mode (shutter/iris), Bright, EV compensation, Slow AE

Lens (wide) to (tele)

30x optical zoom
f=4.3 mm to 129.0 mm, F1.6 to F4.7

20x optical zoom
f=4.7 mm to 94.0 mm, F1.6 to F3.5

20x optical zoom
f=4.7 mm to 94.0 mm, F1.6 to F3.5

10x optical zoom
f=3.8 mm to 38.0 mm, F1.8 to F3.4

Zoom mode

Standard Speed Mode/Variable Speed Mode/Direct Mode

Digital zoom

12x (360x with optical zoom)

‘ 12x (240x with optical zoom)

‘ 12x (240x with optical zoom)

‘ 12x (120x with optical zoom)

Zoom movement speed

Optical wide to Optical tele 33 e (Focus Tracking OF) 75 55 (Focus Tradking OF, 75 55 (Focus Tracking O 12 sec (Focus Tracking ON/OFF)

Optical wide to Digital 12x tele 6.7 sec (60p/30p), 7.1 sec (50p/25p) 4.2 sec (60p/30p), 4.6 sec (50p/25p) 4.2 sec (60p/30p), 4.6 sec (50p/25p) 3.2 sec (60p/30p), 3.6 sec (50p/25p)

Digital wide to Digital 12x tele 2.2 sec (60p/30p), 2.7 sec (50p/25p) 2.1 sec (60p/30p), 2.5 sec (50p/25p) 2.1 sec (60p/30p), 2.5 sec (50p/25p) 2.2 sec (60p/30p), 2.6 sec (50p/25p)
Focusing system Auto Focus_ (Normal AF, Interval _AF, Zoom Trigger AF [Serjsitivity: norn_1a|_, Iow]),_ _

Manual (Standard Speed Mode/Variable Speed Mode/Direct Mode), One Push Trigger, Near Limit, ICR-in Focus Compensation
Focus movement speed < to Near: 1.1 sec oo to Near: 0.7 sec < to Near: 0.7 sec <o to Near: 0.8 sec
r!;l}%l;ijgr{\ﬁld\g)egir&%lg;\gle (1080p/1080i 63.7 degrees to 2.3 degrees 59.5 degrees to 3.3 degrees 59.5 degrees to 3.3 degrees 67 degrees to 7.6 degrees
g%éor?]tsgge(mg%ﬁgg(il B) 63.7 degrees to 2.3 degrees 59.5 degrees to 3.3 degrees 59.5 degrees to 3.3 degrees 67 degrees to 7.6 degrees
i('\:vi{gg;"tgbzfggfiﬁa”w 10 mm to 1200 mm 10 mm to 1000 mm 10 mm to 1000 mm 10 mm to 800 mm
Camera Features
Auto ICR Yes Yes Yes Yes
Wide-D Yes Yes No Yes
‘(Auto mode) Yes*2 Yes*2 No Yes*2
|(15/PS mode) Yes Yes No Yes

Visibility Enhancer (VE) Yes Yes Yes Yes
Defog Yes (low/mid/high) Yes (low/mid/high) Yes (low/mid/high) Yes (low/mid/high)
Noise reduction Yes (3D + 2D) Yes (3D + 2D) Yes (3D + 2D) Yes (3D + 2D)
Progressive scan mode Yes Yes Yes Yes
Image stabilization Yes Yes No No
StableZoom™ (Magnification)*! Yes Yes Yes Yes
Digital output Yes Yes Yes Yes
Spherical privacy zone masking Yes Yes Yes Yes
Motion detection Yes Yes Yes Yes
Alarm Yes Yes Yes Yes
Slow AE response Yes Yes Yes Yes
Picture effects Neg. Art (Negative/Positive Reversal), Black White (Monochrome Image), Color enhancement
Picture freeze Yes Yes Yes Yes
Electronic-Flip (E-Flip) Yes Yes Yes Yes
Mirror image Yes Yes Yes Yes
Slow shutter Yes Yes Yes Yes
Temperature readout Yes Yes Yes Yes
Title display Yes (20 characters/line, max. 11 lines) | Yes (20 characters/line, max. 11 lines) | Yes (20 characters/line, max. 11 lines) | Yes (20 characters/line, max. 11 lines)
Date/Time display No No No No
Camera mode display Yes (English) Yes (English) Yes (English) Yes (English)
Key switch control No No No No
Camera operation switch No No No No

Interface

Digital: Y/Pb/Pr 4:2:2 (LVDS) (Y: 8 bit, C: 8 bit, Vsync, Hsync, Field, Clock), (Comparable to SMPTE 274M/SMPTE 296M)

Video output (HD)

Analog: Component (Y/Pb/Pr)

Analog: Component (Y/Pb/Pr)

Video output (SD)

VBS: 1.0 Vp-p

(sync negative)

Camera control interface

VISCA protocol (CMOS 5 V level)
Baud Rate: 9.6 kbps, 19.2 kbps, 38.4 kbps, 115.2 kbps, Stop bit: 1 bit

General

Power requirements

6.0Vto12.0VDC

Power consumption

2.9 W (motors active: 3.5 W)

‘ 2.9 W (motors active: 3.5 W)

‘ 2.5 W (motors active: 3.0 W)

‘ 3.4 W (motors active: 3.7 W)

Operating temperature

-5°C to +60°C

Storage temperature

-20°C to +60°C

Operating humidity

20% to 80% (no condensation) (Absolute humidity: 36 g/m3)

Storage humidity

20% to 95% (no condensation) (Absolute humidity: 36 g/m3)

Dimensions (W x H x D)

50.0 x 60.0 x 89.7 mm

[ 50.0 x 60.0 x 87.9 mm

50.0 x 60.0 x 87.9 mm

[ 456 x 48.8 x 78.0 mm

Mass

Approx. 260 g

‘ Approx. 270 g

‘ Approx. 270 g

‘ Approx. 210 g

*1 StableZoom: Stable zoom incases the magnifi cation is that combined optical zoom and digital zoom.
*2 Wide-D (Wide dynamic range): When Wide-D is activated, it automatically switch to Auto mode.

* Exmor and StableZoom are trademarks of Sony Corporation.

FCB-EV7500/EV7300/EV7310/EV7100
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FCB-HD

FCB-EV5500
FCB-EV5300 @w

The FCB-EV5000 series are high-resolution color
modules that support HD video formats, incorporating
Sony’s latest Exmormy CMOS sensor and newly
developed ISP.

Combined with new 20x optical zoom color models,
visibility has been greatly enhanced by various functions
including 130dB achievable wide dynamic range function
and three level selectable Defog function. Furthermore,
the same interface is used for the FCB-EV series.

Image sensor: Exmor CMOS image sensor
1/3-type Exmor CMOS image sensor
Auto Focus Zoom Lens
FCB-EV5500
30x optical zoom Auto Focus Zoom Lens
f=4.3 mm (wide) to 129.0 mm (tele), F1.6 to F4.7
FCB-EV5300
20x optical zoom Auto Focus Zoom Lens
f=4.7 mm (wide) to 94.0 mm (tele), F1.6 to F3.5

B Format
HD : 720p/60,720p/59.94, 720p/50,
720p/30, 720p/29.97, 720p/25
SD : NTSC/PAL
H Output pixels (H x V)
1280 x 720
B Video output
FCB-EV5500
HD : Analog : Component Y/Pb/Pr

FCB-EV5500/EV5300
HD : Digital : Y/Pb/Pr 4 : 2 : 2 (LVDS)
(SMPTE 274M/SMPTE 296M)
SD : VBS1.0 Vp-p (sync negative)
B Wide-D
It enables you to obtain images in which portions ranging
from dark to light can be recognized, even when capturing
a subject with a large intensity difference that is backlit or
includes extremely light portions. The wide dynamic range
mode corrects blocked-up shadows and blown-out
highlights in accordance with the intensity difference.
This mode can be set to be switched automatically ON/
OFF in accordance with the intensity difference of the
subject. Upgraded wide-D supports 130dB.
M Visibility Enhancer (VE)
Depending on the imaging scene, the Visibility Enhancer
function makes the darker part of a camera image brighter,
and automatically correct brightness and contrast to show
bright parts clearly.

| FCB-EV5500/EV5300

FCB-EV5500
FCB-EV5300

H Defog
When the surrounding area of the subject is foggy and
low contrast, the defog mode will make the subject
appear clearer.

M Noise reduction (3D + 2D)

H Auto ICR
An infrared (IR) Cut-Filter can be disengaged from the
image path for increased sensitivity in low light
environments. The ICR will automatically engage
depending on the ambient light, allowing the camera to
be effective in day/night environments.

M Digital zoom 12x

M Privacy Zone Masking
Privacy Zone masking protects private objects and areas such as
house windows, entrances, and exits which are within the
camera’s range of vision but not subject to surveillance.
The masking block feature that accurately tracks the orbit of a
subject by three dimensions masking even during pan operation
when tilting the camera.

H Motion Detection
H Color enhancement

M Slow AE response
The slow AE response function slows down the response speed
of automatic exposure. Usually, it is set so that adequate exposure
adjustment can be performed in about one second.

M Image Stabilization

B Temperature Readout
The camera’s internal temperature can be read from the
temperature sensor installed in the circuit board.

M Electronic-Flip (E-Flip)
H Sync system: Internal
M VISCA protocol (CMOS 5V level)



Specificati

\ FCB-EV5500 \

FCB-EV5300

Camera

Image sensor
(Number of effective pixels)

1/3-type Exmor CMOS (Approx. 1.37 Megapixels) 1/3-type Exmor CMOS (Approx. 1.37 Megapixels)

Output pixels (H x V) 1280x720
Signal system (HD) 720p/60, 720p/59.94, 720p/50, 720p/30, 720p/29.97, 720p/25
Signal system (SD) NTSC/PAL

5 Ix (Shutter speed 1/30 sec)

3 Ix (NTSC shutter speed 1/4 sec, PAL shutter speed 1/3 sec)
R-ON mode:

08 Ix (Shutter speed 1/30 sec)

0.05 Ix (Shutter speed 1/30 sec)

0.01 Ix (NTSC shutter speed 1/4 sec, PAL shutter speed 1/3 sec)
ICR-ON mode:

0.004 Ix(Shutter speed 1/30 sec)

0.001 IX(NTSC shutter speed 1/4 sec, PAL shutter speed 1/3 sec)

0.2 Ix (Shutter speed 1/30 sec)
0.025 Ix (NTSC shutter speed 1/4 sec, PAL shutter speed 1/3 sec)
ICR-ON mode:

Minimum illumination
(50%, High sensitivity mode ON)

.0 Ix (Shutter speed 1/30 sec)
Ix (NTSC shutter speed 1/4 sec, PAL shutter speed 1/3 sec)
R-ON mode:

Minimum illumination
(50%, High sensitivity mode OFF) |

0.
0.
C
0.
0.
1
0.
C
0.

2
0:
0l
001 Ix (NTSC shutter speed 1/4 sec, PAL shutter speed 1/3 sec, 30%)
0
1
0:

3 Ix (Shutter speed 1/30 sec)

0.015 Ix (Shutter speed 1/30 sec)

Recommended illumination

100 Ix to 100,000 Ix

S/N ratio More than 50 dB
Gain Auto/Manual (0 step to 28 step, 2 step/Total 15 steps)
Shutter speed 1/1 to 1/10,000 sec, 22 steps

Sync system

Internal

Exposure compensation

0 step to 28 step, 2 step/Total 15 steps

Backlight compensation

Yes

Yes

Gamma

Standard/Straight gamma

Aperture control

16 steps

White balance

Auto WB, ATW, Indoor, Outdoor (fix/auto), Sodium Vapor Lamp mode(fix/auto/Outdoor Auto), One Push WB, Manual WB

AE (Auto exposure mode)

Full Auto, Manual, Priority mode (shutter/iris), Bright, EV compensation, Spot Exposure, Slow AE

Lens (wide) to (tele)

30x optical zoom
f=4.3 mm to 129.0 mm, F1.6 to F4.7

20x optical zoom
f=4.7 mm to 94.0 mm, F1.6 to F3.5

Zoom mode

Standard Speed Mode/Variable Speed Mode/Direct Mode

Digital zoom

12x (360x with optical zoom)

12x (240x with optical zoom)

Zoom movement speed

Optical wide to Optical tele

4.6 sec (Focus Tracking ON),
3.2 sec (Focus Tracking OFF)

2.1 sec (Focus Tracking ON),
1.5 sec (Focus Tracking OFF)

Optical wide to Digital 12x tele

6.7 sec (60p/30p), 7.1 sec (50p/25p)

4.2 sec (60p/30p), 4.6 sec (50p/25p)

Digital wide to Digital 12x tele

2.2 sec (60p/30p), 2.7 sec (50p/25p

2.1 sec (60p/30p), 2.5 sec (50p/25p)

ocusing system

Auto Focus (Normal AF, Interval AF, Zoom Trigger AF [Sensitivity: normal, low]),
Manual (Standard Speed Mode/Variable Speed Mode/Direct Mode), One Push Trigger, Near Limit, ICR-in Focus Compensation

Focus movement speed

oo to Near: 1.1 sec

oo to Near: 0.7 sec

Horizontal viewing angle (1080p/1080i
mode) (wide) to (tele)

Horizontal viewing angle
(720p mode) (wide) to (tele)

58.3 degrees to 2.1 degrees

54.1 degrees to 2.9 degrees

inimum object distance
(wide) to (tele

10 mm to 1200 mm

10 mm to 1000 mm

Camera Features

Video output (HD)

Analog: Component (Y/Pb/Pr)

Video output (SD)

VBS: 1.0 Vp-p (sync negative)

Camera control interface

VISCA protocol (CMOS 5 V level)
Baud Rate: 9.6 kbps, 19.2 kbps, 38.4 kbps, 115.2 kbps, Stop bit: 1 bit

General

Power requirements

6.0Vto12.0VDC

Power consumption

2.9 W (motors active: 3.5 W)

1.9 W (motors active: 2.4 W)

Operating temperature

-5C to +60°C

Storage temperature

—-20°C to +60°C

Auto ICR Yes Yes
Wide-D Yes Yes
‘ (Auto mode) Yes*2 Yes*2
| (S/PS mode) Yes Yes
Visibility Enhancer (VE) Yes Yes
Defog Yes (low/mid/high) Yes (low/mid/high)
Noise reduction Yes (3D + 2D) Yes (3D + 2D)
Progressive scan mode Yes Yes
Image stabilization Yes Yes
StableZoom™ (Magnification)*! Yes Yes
Digital output Yes Yes
Spherical privacy zone masking Yes Yes
Motion detection Yes Yes
Alarm Yes Yes
Slow AE response Yes Yes
Picture effects Neg. Art (Negative/Positive Reversal), Black White (Monochrome Image), Color enhancement
Picture freeze Yes Yes
Electronic-Flip (E-Flip) Yes Yes o
Mirror image Yes Yes o
Slow shutter Yes Yes 2
Temperature readout Yes Yes n (@)
Title display Yes (20 characters/line, max. 11 lines) Yes (20 characters/line, max. 11 lines) (@) o
Date/Time display No No iﬂ (‘BD
Camera mode display Yes (English) Yes (English) T E
Key switch control No No O Z
Camera operation switch No No (o)
Interface g'
Digital: Y/Pb/Pr 4:2:2 (LVDS) (Y: 8 bit, C: 8 bit, Vsync, Hsync, Field, Clock), (Comparable to SMPTE 274M/SMPTE 296M) )

Operating humidity 20% to 80% (no condensation) (Absolute humidity: 36 g/m?3)

Storage humidity 20% to 95% (no condensation) (Absolute humidity: 36 g/m?3)
Dimensions (W x H x D) 50.0 x 60.0 x 89.7 mm 50.0 x 60.0 x 87.9 mm
Mass Approx. 260 g Approx. 270 g

*1 StableZoom: Stable zoom incases the magnifi cation is that combined optical zoom and digital zoom. * Exmor and StableZoom are trademarks of Sony Corporation.

*2 Wide-D (Wide dynamic range): When Wide-D is activated, it automatically switch to Auto mode.
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FCB-EX Series F Version

FCB-EX2700(NTsc)
FCB-EX2700P(PAL)
FCB-EX2400(NTsc)
FCB-EX2400P(PAL)
FCB-EX2200(NTscC)
FCB-EX2200P(PAL)

The FCB-EX series is equipped with Super HAD CCD Ilu
image sensors (960H CCD) and a newly developed image
processor that achieve excellent picture quality with a
horizontal resolution of 670 TV lines. The picture quality

is enhanced dynamically by new useful functions such

as Defog and enhanced Wide-D. These cameras also
incorporate high-performance optical zoom lenses (including
high-resolution 40x), allowing you to select the right camera
according to your varying needs.

Auto Focus Zoom Lens
FCB-EX2700/EX2700P
40x optical zoom Auto Focus Zoom Lens
f=3.06 mm (wide) to 122.4 mm (tele), F1.6 to F4.6

FCB-EX2400/EX2400P
28x optical zoom Auto Focus Zoom Lens
f=3.5 mm (wide) to 98.0 mm (tele), F1.35 to F3.7

FCB-EX2200/EX2200P
18x optical zoom Auto Focus Zoom Lens
f=4.1 mm (wide) to 73.8 mm (tele), F1.4 to F3.0

m | FCB-EX2700/EX2700P/EX2400/EX2400P/EX2200/EX2200P

FCB-EX2700/EX2700P

FCB-EX2400/EX2400P

FCB-EX2200/EX2200P

H Progressive Scan

H Digital output (comparable to ITU-R BT656)

W Image Stabilization: StableZoom™
FCB-EX2700/EX2700P
FCB-EX2400/EX2400P

W Wide-D

M Visibility Enhancer (VE)
Depending on the imaging scene, the Visibility Enhancer
function makes the darker part of a camera image brighter,
and automatically correct brightness and contrast to show
bright parts clearly.

H Defog
When the surrounding area of the subject is foggy and
low contrast, the defog mode will make the subject appear
clearer.

M Horizontal resolution: 670 TV lines
H Noise reduction (3D + 2D)
M Digital zoom 12x

H Color enhancement
B Spherical privacy zone masking (with mosaic effect)

H Slow AE response
H Auto ICR (Auto Focus)

B Temperature readout
The camera unit’s internal temperature can be read out via
VISCA. This data can be used as reference data to activate
peripherals such as a fan or heater inside the camera
equipment.

B White Balance
Versatile modes including Outdoor auto and Sodium Vapor
Lamp mode are available according to your varying needs.

H VISCA protocol (CMOS 5 V level)



Specifications

‘ FCB-EX2700 FCB-EX2700P FCB-EX2400 FCB-EX2400P FCB-EX2200 FCB-EX2200P
Camera
Image sensor 1/4-type Super HAD CCD Il 1/4-type Super HAD CCD Il 1/4-type Super HAD CCD Il
}mjii;fgﬁ‘;;fecﬁve pixels) Approx. 480,000 pixels | Approx. 570,000 pixels | Approx. 480,000 pixels | Approx. 570,000 pixels | Approx. 480,000 pixels | Approx. 570,000 pixels
Signal system NTSC PAL NTSC PAL NTSC PAL
0.6 Ix 0.6 Ix 0.4 Ix 0.4 Ix 0.4 Ix 0.4 Ix
(Shutter speed: 1/60 sec)|(Shutter speed: 1/50 sec) | (Shutter speed: 1/60 sec) | (Shutter speed: 1/50 sec) | (Shutter speed: 1/60 sec) | (Shutter speed: 1/50 sec)
Minimum illumination 0.04 Ix 0.04 Ix 0.03 Ix 0.03 Ix 0.03 Ix 0.03 Ix
(50%, Normal mode, wide-end, | (Shutter speed: 1/4 sec) | (Shutter speed: 1/3 sec) | (Shutter speed: 1/4 sec) | (Shutter speed: 1/3 sec) | (Shutter speed: 1/4 sec) | (Shutter speed: 1/3 sec)
aperture (MAX), F ratio) (typical) 0.01 Ix 0.01 Ix 0.01 Ix 0.01 Ix 0.01 Ix 0.01 Ix
(Shutter speed: 1/4 sec, | (Shutter speed: 1/3 sec, | (Shutter speed: 1/4 sec, | (Shutter speed: 1/3 sec, | (Shutter speed: 1/4 sec, | (Shutter speed: 1/3 sec,
ICR ON) ICR ON) ICR ON) ICR ON) ICR ON) ICR ON)

Recommended illumination

100 Ix to 100,000 Ix

S/N ratio

More than 50 dB

Gain

Auto/Manual (-3 step to +28 step, 2 step/Total 16 steps)

Shutter speed

1/1 to 1/10,000 sec, 22 steps

Sync system

Internal/External (V-Lock)

Exposure compensation

-30 step to +28 step, 2 step/Total 16 steps

Backlight compensation Yes ‘ Yes ‘ Yes
Gamma Normal
Aperture control 16 steps

White balance

Auto WB, ATW, Indoor, Outdoor (fix/auto), Sodium Vapor Lamp mode(fix/auto), One Push WB, Manual WB

AE (Auto exposure mode)

Full Auto, Manual, Priority mode (shutter/iris), Bright, EV compensation, Slow AE

Lens (wide) to (tele)

40x optical zoom
f=3.06 mm to 122.4 mm, F1.6 to F4.6

f=3.5 mm to 98.0

28x optical zoom

mm, F1.35 to F3.7

18x optical zoom
f=4.1 mm to 73.8 mm, F1.4 to F3.0

Zoom mode

Standard Speed Mode/Variable Speed Mode/Direct Mode

Digital zoom

12x
(480x with optical zoom)

12x
(336x with optical zoom)

12x
(216x with optical zoom)

Zoom movement speed

Optical wide to Optical tele

3.5 sec (Focus Tracking ON),
1.9 sec (Focus Tracking OFF)

3.5 sec (Focus Tracking ON),
1.9 sec (Focus Tracking OFF)

2.5 sec (Focus Tracking ON),
1.7 sec (Focus Tracking OFF)

2.5 sec (Focus Tracking ON),
1.7 sec (Focus Tracking OFF)

2.5 sec (Focus Tracking ON),
2.0 sec (Focus Tracking OFF)

2.8 sec (Focus Tracking ON),
2.4 sec (Focus Tracking OFF)

Optical wide to Digital 12x tele

5.5 sec (Focus Tracking ON),
1.9 sec (Focus Tracking OFF)

6.0 sec (Focus Tracking ON),
1.9 sec (Focus Tracking OFF)

4.7 sec (Focus Tracking ON),
1.7 sec (Focus Tracking OFF)

4.9 sec (Focus Tracking ON),
1.7 sec (Focus Tracking OFF)

4.5 sec (Focus Tracking ON),
2.0 sec (Focus Tracking OFF)

5.2 sec (Focus Tracking ON),
2.4 sec (Focus Tracking OFF)

Digital wide to Digital 12x tele

2.0 sec

2.5 sec

2.0 sec

2.5 sec

2.0 sec

2.5 sec

Focusing system

Auto Focus (N
Manual (Standard Speed Mode/Variabl

ormal AF, Interval AF, Zoom Trigger AF [Sensitivity:
le Speed Mode/Direct Mode), One Push Trigger, N

normal, low]),

ear Limit, ICR-in Focus Compensation

Focus movement speed

oo to Near: 1.0 sec

oo to Near: 0.7 sec

oo to Near: 0.5 sec

Horizontal viewing angle

60.0 degrees to 1.6 degrees

55.8 degrees to 2.1 degrees

48.0 degrees to 2.8 degrees

(wide) to (tele)
mgg%?(?;sm elEne? 10 mm to 1500 mm 10 mm to 1500 mm 10 mm to 800 mm
Horizontal resolution 670 TV lines
Camera Features
Auto ICR Yes Yes Yes

. (Auto mode) Yes *2 Yes *2 Yes *2
pudety } (IS/PS mode) Yes Yes Yes
Visibility Enhancer (VE) Yes Yes Yes
Defog Yes Yes Yes
Noise reduction Yes (3D + 2D) Yes (3D + 2D) Yes (3D + 2D)
Progressive scan mode Yes Yes Yes
Image stabilization Yes Yes No
StableZoom™: (Magnification)*! Yes Yes No
Digital output Yes Yes Yes
Spherical privacy zone masking Yes Yes Yes
Motion detection Yes Yes Yes
Alarm Yes Yes Yes

Slow AE response

Yes (Max. 2 min.)

Yes (Max. 2 min.)

Yes (Max. 2 min.)

Picture effects

Neg. Art (Negative/Positive Reversal), Black White (Monochrome Image)

), Color enhancement

Picture freeze Yes Yes Yes
Electronic-Flip (E-Flip) Yes Yes Yes
Mirror Image Yes Yes Yes
Slow shutter Yes Yes Yes
Temperature readout Yes Yes Yes

Title display

Yes (20 characters/line, max. 11 lines)

Yes (20 characters/line, max. 11 lines)

Yes (20 characters/line, max. 11 lines)

Camera mode display

Yes (English)

Yes (English)

Yes (English)

Key switch control

Yes

Yes

Yes

Camera operation switch

Yes

Yes

Yes

Interface

Video output

Digital: Y/Pb/Pr 4:2:2 (Comparable to ITU-R BT656)
Analog: VBS: 1.0 Vp-p (sync negative), Y/C

Camera control interface

VISCA protocol (CMOS 5 V level)
Baud Rate: 9.6 kbps, 19.2 kbps, 38.4 kbps, Stop bit: 1 bit

General

Power requirements

6.0Vto 12.0VDC

Power consumption

2.4 W (motors active: 3.2 W)

Operating temperature -5°C to +60°C
Storage temperature -20°C to +60°C
Operating humidity 20% to 80% (no condensation) (Absolute humidity: 36 g/m3)

Storage humidity

20% to 95% (no condensation) (Absolute humidity: 36 g/m3)

Dimensions (W x H x D)

50.0 x 60.0 x 90.9 mm

50.0 x 57.5 x 89.8 mm

52.7 x 57.5 x 88.5 mm

Mass

Approx. 265 g

Approx. 245 g

Approx. 225 g

*1 StableZoom: Stable zoom incases the magnifi cation is that combined optical zoom and digital zoom.
*2 Wide-D (Wide dynamic range): When Wide-D is activated, it automatically switch to Auto mode.

FCB-EX2700/EX2700P/EX2400/EX2400P/EX2200/EX2200P

* Super HAD CCD Il and StableZoom are trademarks of Sony Corporation.
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COLOR CAMERA MODULE

FCB-EX Series E Version

NTSC PAL

FCB-EX1020 FCB-EX1020P
FCB-EX995E FCB-EX995EP
FCB-EX985E FCB-EX985EP
FCB-EX490E FCB-EX490EP
FCB-EX48E FCB-EX48EP

FCB-EX15E FCB-EX15EP

FCB-EX985E/EX985EP

FCB-EX1020/EX1020P

Combined with new models using standard digital outputs B Progressive Scan

with newly added functions such as progress scanning, FCB-EX1020/EX1020P

image stabilizer, and wide dynamic range (Wide-D), the FCB- FCB-EX995E/EX995EP

EX series E version cameras have increased functionality. FCB-EX490E/EX490EP

Various built-in functions can be controlled by VISCA FCB-EX15E/EX15EP

protocol commands. M Digital output (comparable to ITU-R BT656)

The custom preset function allows you to customize the
initial setting of each function when the power of the camera
is turned on.

H Image Stabilization: StableZoom™
FCB-EX1020/EX1020P

The use of these modules enables wide ranging applications, FCB-EX995E/EX995EP
e L - FCB-EX985E/EX985EP
not limited to analog camera applications, and even digital ) .
camera applications. B Wide dynamic range)
FCB-EX1020/EX1020P

FCB-EX995E/EX995EP
FCB-EX490E/EX490EP
FCB-EX1020/EX1020P FCB-EX15E/EX15EP
36x optical zoom Auto Focus Zoom Lens B Noise reduction (3D + 2D)
f = 3.4 mm (wide) to 122.4 mm (tele), F1.6 to F4.5

FCB-EX995E/EX995EP
FCB-EX985E/EX985EP
28x optical zoom Auto Focus Zoom Lens

Auto Focus Zoom Lens

Ml Color enhancement
B Spherical privacy zone masking (with mosaic effect)
M Slow AE response

f = 3.5 mm (wide) to 98.0 mm (tele), F1.35 to F3.7 B Auto ICR (Auto Focus)
FCB-EX1020/EX1020P
FCB-EX490E/EX490EP FCB-EX995E/EX995EP
FCB-EX48E/EX48EP FCB-EX985E/EX985EP
18x optical zoom Auto Focus Zoom Lens FCB-EX490E/EX490EP
f=4.1 mm (wide) to 73.8 mm (tele), F1.4 to F3.0 FCB-EX15E/EX15EP
FCB-EX15E/EX15EP H Temperature Readout
12x optical zoom Auto Focus Zoom Lens B White Balance

f = 3.7 mm (wide) to 44.4 mm (tele), F1.6 to F2.5 B VISCA protocol (CMOS 5 V level)
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m | FCB-EX1020/EX1020P/EX995E/EX995EP/EX985E/EX985EP/EX490E/EX490EP/EX48E/EX48EP/EX15E/EX15EP



Specification

FCB- FCB- FCB- FCB- FCB- FCB- FCB- FCB- FCB- FCB- FCB- FCB-
EX1020 | EX1020P | EX995E | EX995EP | EX985E | EX985EP | EX490E | EX490EP | EX48E EX48EP EX15E EX15EP
Camera
Image sensor 1/4-type EXview HAD CCD © 1/4-type Super HAD CCD Il ™ | 1/4-type EXview HAD CCD® 1/4-type CCD 1/4-type EXview HAD CCD®
. Approx. Approx. Approx. Approx. Approx. Approx. Approx. Approx. Approx. Approx. Approx. Approx.
'"Ir;ae?:) sensor (Number of effective | - 585009 | 440,000 | 380,000 | 440,000 | 380,000 | 440,000 | 380,000 | 440,000 | 380,000 | 440,000 | 380,000 | 440,000
P pixels pixels pixels pixels pixels pixels pixels pixels pixels pixels pixels pixels
Signal system NTSC PAL NTSC PAL NTSC PAL NTSC PAL NTSC PAL NTSC PAL
0.25 Ix (Shutter | 0.25 Ix (Shutter
1.4 Ix (Shutter | 1.4 Ix (Shutter 0355';;5?,“;},6' osgel;d(s?;:s%er Speed: 1/60 | speed: 1/50 Oé;;xefqﬂggr Oé{,;;((fqg‘gf 0.9 Ix (Shutter | 0.9 Ix (Shutter
Spez‘;ic; /60 Spezgic; /50 sec) sec) oSed, oSed, sec) sec) | 0.41x (Shutter | 0.4 Ix (Shutter Spezdic)" 60 Spezdic)" 50
Minimum illumination 0.04 Ix (Shutter | 0.04 Ix (Shutter STOX SO 10.041x (Shutter |0.04 Ix (Shutter | speed: 1/60 | speed: 1/60 © e
(50%, Normal mode, wide-end, 50';;3-(?21“291) So'gg_(?gug;) speed: 1/4 sec) | speed: 1/4 sec) (Shlqt/tgrsz;é)eed. (Shlqt/t:rsz;é)eed. speed: 1/4 sec) | speed: 1/4 sec) sec) sec) SOSSetljx (15/3“2;; SK)eSe(Ijx (15/3‘2;2;
aperture (MAX), F ratio) (typical) opm o peed: 0.005 Ix 0.005 Ix 0.001 Ix 0.0011x |0.02 Ix (Shutter |0.02 Ix (Shutter | SPEES: peed:
.01 Ix (Shutter | 0.01 Ix (Shutter (Shutter s X .| 0.0015Ix 0.0015 Ix . - . X 0.01 Ix (Shutter | 0.01 Ix (Shutter
X X peed: | (Shutter speed: . .| (Shutter speed: | (Shutter speed: | speed: 1/4 sec) | speed: 1/4 sec X "
speed: 1/4 speed: 1/4 1/4sec ICR | 1/4 sec. ICR (Shutter speed: | (Shutter speed: 1/4sec.ICR | 1/4 sec. ICR speed: 1/4 speed: 1/4
sec, ICRON) | sec, ICRON) ON} ON} 1/4 sec, ICR | 1/4 sec, ICR i i sec, ICRON) | sec, ICR ON)
ON]) ON])

Recommended illumination 100 Ix to 100,000 Ix
S/N ratio More than 50 dB
Gain Auto/Manual/Max. Gain Limit (-3 dB to +28 dB, 2 dB step/Total 16 steps)
Shutter speed 1/1 sec to 1/10,000 sec, 22 steps, Limit
Sync system Internal/External (V-Lock)
Exposure compensation -10.5 dB to +10.5 dB, 1.5 dB step/Total 16 steps
Backlight compensation Yes Yes Yes ‘ Yes ‘ Yes Yes
Gamma Standerd
Aperture control 16 steps
White balance Auto WB, ATW, Indoor, Outdoor (fix/auto), Sodium Vapor Lamp (fix/auto), One Push WB, Manual WB
AE (Auto exposure mode) Full Auto Manual, Priority mode (shutter/iris), Bright, Spot Exposure, Slow AE
36x optical zoom, . N 12x optical zoom,
e (it o (ete) 0 m R 04224 t=3.5mm (wide) 10 9.0 mim. t01), F1.35 to F3.7 241 mm (wide) 10 138 M (e, F1.4 to F3.0 A A A
Zoom mode Standard Speed Mode/Variable Speed Mode/Direct Mode
- 12x ‘ 12x ‘ 12x ‘ 12x
(432x with optical zoom) (336x with optical zoom) (216x with optical zoom) (144x with optical zoom)
Zoom movement speed
2.5 sec (Focus | 2.8 sec (Focus | 2.5 sec (Focus | 2.8 sec (Focus
Optical wide to Optical tele g;) sec (Focus Tracking ON), 2.5 sec (Focus Tracking ON), Tracking ON), | Tracking ON), | Tracking ON), | Tracking ON), | 1.4 sec (Focus Tracking ON),
.7 sec (Focus Tracking OFF) 1.7 sec (Focus Tracking OFF) 2.0 sec (Focus | 2.4 sec (Focus | 2.0 sec (Focus | 2.4 sec (Focus | 1.2 sec (Focus Tracking OFF)
Tracking OFF) | Tracking OFF) | Tracking OFF) | Tracking OFF)
Optical wide to Digital 12x tele 6.0 sec ‘ 6.2 sec 4.5 sec ‘ 4.9 sec ‘ 4.5 sec ‘ 4.9 sec 4.5 sec 5.2 sec 4.5 sec 5.2 sec 3.3 sec ‘ 3.8 sec
Digital wide to Digital 12x tele 2.1 sec ‘ 2.3 sec 2.0 sec ‘ 2.5 sec ‘ 2.0 sec ‘ 2.5 sec 2.0 sec 2.5 sec 2.0 sec 2.5 sec 2.0 sec ‘ 2.5 sec
Auto Focus (Nomal AF, Interval AF, Zoom Trigger AF [Sensitivity: normal, low]),
Focusing system Manual (Standard Speed Mode/Variable Speed Mode/Direct Mode),
One Push Trigger, Infinity, Near Limit, ICR-ON Focus compensation
Focus movement speed oo to Near: 1.0 sec oo to Near: 0.7 sec oo to Near: 0.5 sec
:;lé)lgi)zontal Viswinglanglsi(wids)ito 57{%?35;3;0 55.8 degrees to 2.1 degrees 48.0 degrees to 2.8 degrees 534§6d;egé$::sto
Minimum object distance (wide) to 320 mm to 1,500 mm 300 mm to 1,500 mm 290 mm to 800 mm 300 mm to 1,000 mm
(tele) (10mm (wide) by VISCA control)
Horizontal resolution 550 TV line
Camera Features
Auto ICR Yes Yes Yes Yes No Yes
Wide-D ‘ (Auto mode) Yes Yes No Yes No Yes
‘ (IS/PS mode) Yes Yes No Yes No Yes
Visibility Enhancer (VE) No No No No No No
Defog No No No No No No
Noise reduction Yes (3D + 2D) Yes (3D + 2D) Yes (3D + 2D) Yes (3D + 2D) Yes (3D + 2D) Yes (3D + 2D)
Progressive scan mode Yes Yes No Yes No Yes
Image stabilization Yes Yes Yes No No No
StableZoom: (Magnification)*! Yes (40x) Yes (31x) Yes (31x) No No No
Digital output Yes Yes Yes Yes Yes Yes
Spherical privacy zone masking Spherical, Color, Half tone, with mosaic effect
Motion detection Yes Yes Yes Yes Yes Yes
Alarm Yes Yes Yes Yes Yes Yes
Slow AE response Yes (Max. 2 min.) Yes (Max. 2 min.) Yes (Max. 2 min.) Yes (Max. 2 min.) Yes (Max. 2 min.) Yes (Max. 2 min.)
Picture effects Neg. Art (Negative/Positive Reversal), Black White (Monochrome Image), Color enhancement
Picture freeze Yes Yes Yes Yes Yes Yes o)
Electronic-Flip (E-Flip) Yes Yes Yes Yes Yes Yes Q
Mirror Image Yes Yes Yes Yes Yes Yes Q
Slow shutter Yes Yes Yes Yes Yes Yes o)
Temperature readout Yes Yes Yes Yes Yes Yes o
Title display Yes (20 characters/line, Yes (20 characters/line, Yes (20 characters/line, Yes (20 characters/line, Yes (20 characters/line, Yes (20 characters/line, ('BD
max. 11 lines) max. 11 lines) max. 11 lines) max. 11 lines) max. 11 lines) max. 11 lines) =
Camera mode display Yes (Eng:ijset};,u%hinese) Yes (Enggsel';;,uﬁhinese) Yes (Enggsel';;uﬁhinese) Yes (Enggser;;uﬁhinese) Yes (Enggser};uclihinese) Yes (Engll_l’sel};u(lihinese) ﬂg’
Key switch control Yes Yes Yes Yes Yes No 8_
(Cirmaia epiEien Sl (Zoom Tele\,/ezsoorn Wide) | (Zoom TeleYeZSoom Wide) | (Zoom TeleYeZsoom Wide) | (Zoom Telgezsoom Wide) | (Zoom Tele:ezsoom Wide) No %
Interface
Digital: Y/Pb/Pr 4:2:2
Video output Digit:rl;aTéPp\//Férs 422 \(/co_mparable to ITU-R BT656) (LVDF’T)L}?grgggg‘g;'e to
g: : 1.0 Vp-p (sync negative), Y/C Analog: VBS: 1.0 Vp-p
(sync negative)

VISCA protocol (CMOS 5 V level)
Baud Rate: 9.6 kbps, 19.2 kbps, 38.4 kbps, Stop bit: 1 bit

Camera control interface

General

Power requirements 6.0Vto 12.0VDC
Power consumption (motors 2a.c4ti¥\tla: 5.1W) ‘ (motors 2a-czti¥\tla: 5.0W) (motors za-cgtix\(la: 4.6 W) (motors iﬁtix\é: 4.4 W) ‘ (motors Zal:()tig\é: 3.1wW) ‘ (motors ?agti‘\%: 3.4W)
Operating temperature -5°C to +60°C
Storage temperature —20°C to +60°C
Operating humidity 20% to 80% (no condensation)
Storage humidity 20% to 95% (no condensation)
Dimensions (W x H x D) 50.0 x 57.5 x 87.9 mm ‘ 50.0 x 57.5 x 89.8 mm ‘ 52.7 x 57.5 x 88.5 mm ‘ 50.0 x 57.5 x 88.5 mm ‘ 44.8 x 46.9 x 71.8 mm
Mass Approx. 230 g ‘ Approx. 238 g ‘ Approx. 230 g ‘ Approx. 220 g ‘ Approx. 150 g

*1 StableZoom: Stable zoom incases the magnification is that combined optical zoom and digital zoom. * EXview HAD CCD and StableZoom are trademarks of Sony Corporation

FCB-EX1020/EX1020P/EX995E/EX995EP/EX985E/EX985EP/EX490E/EX490EP/EX48E/EX48EP/EX15E/EX15EP



COLOR CAMERA MODULE
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FCB-IX11Awnrsc)
FCB-IX11AP®a
FCB-1X47Cnrsc)
FCB-IX47CPeay

The FCB-IX11A/IX11AP, FCB-IX47C/IX47CP cameras are
color camera modules that the settings of the camera can be
performed by VISCA protocol.

The custom preset function allows you to customize the
initial setting of each function when the power of the camera
is turned on.

FCB-IX11A/IX11AP
10x optical zoom Auto Focus Zoom Lens
f=4.2 mm (wide) to 42.0 mm (tele), F1.8 to F2.9

FCB-IX47C/IX47C
18x optical zoom Auto Focus Zoom Lens
f=4.1 mm (wide) to 73.8 mm (tele), F1.4 to F3.0

| FCB-IX11A/IX11AP/IX47C/IX47CP

FCB-IX11A/FCB-IX11AP

FCB-IX47C/FCB-IX47CP

<FCB-IX11A/IX11AP>
H 1/4-type EXview HAD CCD (380,000 pixels): FCB-IX11A
M 1/4-type EXview HAD CCD (440,000 pixels): FCB-IX11AP

B Minimum illumination: 1.5 Ix
(at normal shutter speed, 50IRE)

B Compact size
H Digital zoom 4x

<FCB-I1X47C/IX47CP>
Ml 1/4-type Super HAD CCD 380,000 pixel: FCB-IX47C
M 1/4-type Super HAD CCD 440,000 pixel: FCB-1X47CP

B Minimum illumination: 1.0 Ix
(at normal shutter speed, 50IRE)

M Digital zoom 4x
B Spherical privacy zone masking (with mosaic effect)

<Common features>

W Auto slow shutter

M Still image, horizontal flip, and neg. art

B Preset status backup

H KeySW control

H On-screen date/time and title display

M Initial mode settings can be changed

H VISCA protocol (RS-232C level/CMOS 5 V level)



Specifications

FCB-IX11A | FCB-IX11AP | FCB-IX47C | FCB-IX47CP

Camera

Image sensor

1/4-type EXview HAD CCD™ 1/4-type Super HAD CCD™

Image sensor
(Number of effective pixels)

Approx. 380,000 pixels Approx. 440,000 pixels Approx. 380,000 pixels Approx. 440,000 pixels

Signal system

NTSC PAL NTSC PAL

Minimum illumination
(50%, wide-end, aperture (MAX),
F ratio) (typical)

1.5 Ix (Shutter speed: 1/50 sec) 1.0 Ix (Shutter speed: 1/60 sec)
0.10 Ix (Shutter speed: 1/3 sec) 0.07 Ix (Shutter speed: 1/4 sec)

1.0 Ix (Shutter speed: 1/50 sec)
0.07 Ix (Shutter speed: 1/3 sec)

1.5 Ix (Shutter speed: 1/60 sec)
0.10 Ix (Shutter speed: 1/4 sec)

Recommended illumination

100 Ix to 100,000 Ix

S/N ratio More than 50 dB

Gain Auto/Manual (-3 dB to +28 dB, 2 dB step/Total 16 steps)

Shutter speed 1/1 to 1/10,000 sec, 22 steps

Sync system Internal

Exposure compensation -10.5 dB to +10.5 dB, 1.5 dB step/Total 15 steps

Backlight compensation Yes Yes
Gamma Normal

Aperture control 16 steps

White balance

Auto WB, ATW, Indoor, Outdoor, One Push WB, Manual WB

AE (Auto exposure mode)

Full Auto Manual, Priority mode (shutter/iris), Bright, Spot Exposure

Lens (wide) to (tele)

10x optical zoom 18x optical zoom
f=4.2 mm to 42 mm F1.8 to F2.9 f=4.1 mm to 73.8 mm F1.4 to F3.0

Zoom mode

Standard Speed Mode/Variable Speed Mode/Direct Mode

Digital zoom

4x 4x
(40x with optical zoom) (72x with optical zoom)

Zoom movement speed

Optical wide to Optical tele 1.8 sec 2.1 sec
Optical wide to Digital 4x tele 3.5 sec 3.7 sec
Digital wide to Digital 4x tele 1.7 sec 1.7 sec

Focusing system

Auto Focus (Nomal AF, Interval AF, Zoom Trigger AF [Sensitivity: normal, low[),
Manual (Standard Speed Mode/Variable Speed Mode/Direct Mode), One Push Trigger, Infinity, Near Limit

Focus movement speed

o to Near: 0.5 sec o to Near: 0.5 sec

Horizontal viewing angle
(wide) to (tele)

46.0 degrees to 4.6 degrees 48.0 degrees to 2.8 degrees

Minimum object distance
(wide) to (tele)

10 mm to 1,000 mm 290 mm to 800 mm

Horizontal resolution 470 TV lines 460 TV lines 470 TV lines 460 TV lines
Camera Features

Auto ICR No No

Wide-D No No

Defog No No

Noise reduction (Fixed) Yes Yes

Image stabilization No No

Spherical privacy zone masking No Spherical, Color, Half tone
Mortion detection No No

Alarm No Yes

Slow AE response No Yes

Picture effects

Neg. Art (Negative/Positive Reversal),
Black White (Monochrome Image)

Neg. Art (Negative/Positive Reversal),
Black White (Monochrome Image)

Picture freeze Yes Yes
Electronic-Flip (E-Flip) No Yes
Mirror image Yes Yes
Slow shutter Yes Yes
Title displa Yes Yes

play (20 characters/line, 1 line only) (20 characters/line, 1 line only)
Date/Time Yes Yes

Camera mode display

Yes (English) Yes (English)

Key switch control

Yes Yes

Camera operation switch

Yes (Zoom Tele, Zoom Wide) Yes (Zoom Tele, Zoom Wide)

Interface

Video output

VBS: 1.0 Vp-p (sync negative), Y/C

Camera control interface

VISCA protocol (CMOS 5 V level)
Baud Rate: 9.6 kbps, 19.2 kbps, 38.4 kbps, Stop bit: 1 bit

General

Power requirements

6.0Vto 12.0VDC

Power consumption

1.6 W (motors active: 2.0 W) \ 1.5 W (motors active: 2.5 W)

Operating temperature

0°C to 50°C

Storage temperature

-20°C to +60°C

Operating humidity

20% to 80% (no condensation)

Storage humidity 20% to 95% (no condensation)
Dimensions (W x H x D) 39.3 x 44.8 x 65.0 mm 48.2 x 56.6 x 92.3 mm
Mass Approx. 95 g ‘ Approx. 170 g

* EXview HAD CCD and Super HAD CCD are trademarks of Sony Corporation

FCB-IX11A/IX11AP/IX47C/IX47CP
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Dimensions FCB-HD Series
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Dimensions FCB-HD Series
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Dimensions FCB-HD Series

<FCB-EX995E/FCB-995EP>
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<FCB-EX48E/FCB-EX48EP>
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Dimensions FCB-HD Series
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