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1. Product Description 
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Model CS9600BC (NTSC) / CS9600BCP (PAL) is a separate-body type CCD color camera 
with an open-frame body & 1/2” size CCD. 
 
 
2.  Features 
(1)DSP (Digital Signal Processor) Adopted 
A DSP is integrated in this model as its signal processor. 
 
(2)CLK Return 
Thanks to the adoption of clock-return operation method, you can change the  
camera-cable-length without troublesome resistor replacement work. 
 
(3)Color-bar Generator 
When its CH (Camera-head) is disconnected, the color-bar is shown on the screen. 
 
(4)External SYNC 
Through SW setting, the camera’s SYNC format can be switched internal/external. Under 
ex-sync operation mode, the camera’s vertical and horizontal sync together with its sub-carrier 
phase are synchronized with external video signal [1V(p-p)]. 
 
(5)ALC (Automatic Lighting Control) 
By using a combination of ELC (Electronic Lighting Control) and AGC (Automatic Gain 
Control) functions, the camera can obtain optimal images even against severe changes in the 
amount of incoming light under illumination-fluctuating shooting conditions.  
 
(6)BLC (Back Lighting Correction) 
This function corrects the amount of light at center when shooting under the condition that the 
center part of image is a little darker against brighter background. 
 
(7)White-balancing Function 
The camera is equipped with the one-push-auto WB function to adjust its white-balance when 
there is a change in the color temperature of a subject under shooting. 
 
 
3. Configuration  

(1) Camera-head (CSH9600BC/BCP)      1 
(2) Main Board         1 
(3) Package         1 

 
 
4. Specifications 
4-1 Connector Pin Assignment 
(1) J1 Power Connector: 00-8283-0312-00-000(ELCO) 
 
Pin No. Signal Name Description 

1 +12V DC+12V IN 
2 N.C. Unassigned  
3 GND GND 

Compatible plug: 60-8283-3038-45-000(ELCO) 
Compatible contact: 60-8283-0513-99-808(ELCO) 
*Refer to Section 4-3 Specification Table, Power Source, below for power IN parameter. 
 
(2) J2 OS Connector: 00-8283-0211-00-000(ELCO) 
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Pin No. Signal Name Description 
1 OS OS IN 
2 OS GND OS GND 

Compatible Plug: 60-8283-3028-45-000(ELCO) 
Compatible Contact: 60-8283-0513-99-808(ELCO) 
 
(3) J3 CCD Drive Pulse Connector: 00-8283-1411-00-000(ELCO) 
 
Pin No. Signal Name Description 

1 V1 CCD vertical drive pulse 1 
2 V2 CCD vertical drive pulse 2 
3 V3 CCD vertical drive pulse 3 
4 V4 CCD vertical drive pulse 4 
5 V SUB CCD drive pulse 
6 H1 CCD horizontal drive pulse 1 
7 H1 GND GND for H1 
8 H2 CCD horizontal drive pulse 2 
9 H2 GND GND for H2 

10 RG CCD reset pulse 
11 RG GND GND for RG 
12 +15V/+12V DC+15V/+12V output 
13 GND GND 
14 -9V/-5V DC-9V/-5V output 

Compatible Plug: 60-8283-3148-45-000(ELCO) 
Compatible Contact: 60-8283-0513-99-808(ELCO) 
 
(4) J4 External Data-communication Connector 1: 00-8283-0612-00-000(ELCO) 
 
Pin No. Signal Name Description 

1 +5V DC+5V output 
2 SI Data input (3.3V amplitude) 
3 SO Data output (3.3V amplitude) 
4 +3.3V DC+3.3V output 
5 CONTSEL External control selection (3.3V amplitude) 
6 GND GND 

Compatible Plug: 60-8283-3068-45-000(ELCO) 
Compatible Contact: 60-8283-0513-99-808(ELCO) 
*Normally +5V and +3.3V output is not used. As IN / OUT signal of this connector run on the 
same line as J15 signal does, use either one channel in making adjustment. 
 
(5) J5 External Data-communication Connector 2: 00-8283-0212-00-000(ELCO) 
 
Pin No. Signal Name Description 

1 CLK Clock input 
2 XCS Chip select input 

Compatible Plug: 60-8283-3028-45-000(ELCO) 
Compatible Contact: 60-8283-0513-99-808(ELCO) 
*This connector is to be used only when microprocessor communication is selected [Refer to 
Section 4-2-2(1)] 
 
(6) J6 OSD Connector: 00-8283-0712-00-000(ELCO) 
 
Pin No. Signal Name Description 
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1 RST Reset signal input 
2 FLD Field pulse output 
3 HD Horizontal sync signal output 
4 VD Vertical sync signal output 
5 MCK 14MHz clock output 
6 N.C. Unassigned 
7 GND GND 

Compatible Plug: 60-8283-3078-45-000(ELCO) 
Compatible Contact: 60-8283-0513-99-808(ELCO) 
*In inputting reset signal, make sure to put it onto GND longer than 500nS. The output signal 
amplitude is 0 through 3.3V. The amplitude of character signal input should be 0 through 1V. 
 
(7) J7 Mode Selection Connector: 00-8283-1212-00-000(ELCO) 
 
Pin No. Signal Name Description 

1 +12V DC+12V output 
2 AGC AGC ON/OFF switching 
3 ELC ELC ON/OFF switching 
4 BLC BLC ON/OFF switching 
5 MGAIN Manual gain setting signal input [0dB / +6dB] 
6 SMODE1 Manual shutter speed setting signal input [0 bit] 
7 SMODE2 Manual shutter speed setting signal input [1 bit] 
8 SMODE4 Manual shutter speed setting signal input [2 bit] 
9 W.B. White-balancing setting signal input [AUTO / MANU] 

10 SET One-push AWB (Auto-white-balancing)setting signal input
11 EWP EEPROM writing protection signal 
12 GND GND 

Compatible Plug: 60-8283-3128-45-000(ELCO) 
Compatible Contact: 60-8283-0513-99-808(ELCO) 
*A fuse is not mounted on DC+12V side, so it should be provided at the receiver side. 
 
(8) J8 Video Output Connector 1: 00-8283-1212-00-000(ELCO) 
 
Pin No. Signal Name Description 

1 VBS OUT1 VBS output 1 
2 VBS GND1 GND for VBS OUT 1 
3 VBS OUT2 VBS output 2 
4 VBS GND2 GND for VBS OUT 2 
5 Y OUT1 Y output 1 
6 Y GND1 GND for Y OUT 1 
7 C OUT1 C output 1 
8 C GND1 GND for C OUT 1 
9 Y OUT2 Y output 2 

10 Y GND2 GND for Y OUT 2 
11 C OUT2 C output 2 
12 C GND2 GND for C OUT 2 

Compatible Plug: 60-8283-3128-45-000(ELCO) 
Compatible Contact: 60-8283-0513-99-808(ELCO) 
*As the output video signal from this connector runs on the same line with J13, J14, be sure that 
these outputs are NOT double-terminated. 
(9) J9 Digital Output Connector: 24-5077-0301-12-861(ELCO) 
 
No. Signal Name Description No. Signal Name Description 

1 Y0 Y output 0 bit 2 UV0 UV output 0 bit 
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3 Y1 Y output 1 bit 4 UV1 UV output 1 bit 
5 Y2 Y output 2 bit 6 UV2 UV output 2 bit 
7 Y3 Y output 3 bit 8 UV3 UV output 3 bit 
9 Y4 Y output 4 bit 10 UV4 UV output 4 bit 

11 Y5 Y output 5 bit 12 UV5 UV output 5 bit 
13 Y6 Y output 6 bit 14 UV6 UV output 6 bit 
15 Y7 Y output 7 bit 16 UV7 UV output 7 bit 
17 GND GND 18 NRB UV ID signal 
19 RST DSP reset signal input 20 GND GND 
21 GND GND 22 HD Horizontal sync signal 
23 EWP EEPROM protect signal 24 VD Vertical sync signal 
25 GND GND 26 FLD Field pulse 
27 DCK 13.5MHz input 28 SYNC Composite sync 
29 GND GND 30 GND GND 

Compatible Plug: 14-5077-0301-12-861(ELCO) 
*This connector is not normally on board. As no buffer is provided on YUV output, a driving 
error might occur depending on your operation environment. If you plan to use this connector, 
consult with our staff. 
 
(10) J10 CLK Return Signal Connector: 00-8283-0311-00-000(ELCO) 
 
Pin No. Signal Name Description 

1 CR Clock-return signal input 
2 N.C. Unassigned 
3 CR GND GND for CR 

Compatible Plug: 60-8283-3038-45-000(ELCO) 
Compatible Contact: 60-8283-0513-99-808(ELCO) 
 
(11) J11 External Video Signal Connector: 00-8283-0212-00-000(ELCO) 
 
Pin No. Signal Name Description 

1 EXT VBS External video signal input / output 
2 GND GND 

Compatible Plug: 60-8283-3028-45-000(ELCO) 
Compatible Contact: 60-8283-0513-99-808(ELCO) 
*This connector is to be used under ex-sync operation. [Refer to Section 4-2-1(2), 4-3 Ex-sync 
input] 
 
(12) J12 CONT Signal Connector: 00-8283-0412-00-000(ELCO) 
 
Pin No. Signal Name Description 

1 COLORBAR Color-bar control signal input 
2 REMOTE Remote signal input 
3 EWB EEPROM writing protect signal 
4 GND GND 

Compatible Plug: 60-8283-3048-45-000(ELCO) 
Compatible Contact: 60-8283-0513-99-808(ELCO) 
 
 
(13) J13 Video Signal Connector 2 (Dual BNC Connector):COH2183-02 (EMUDEN) 
 
Pin No. Signal Name Description 

1 VBS GND1 GND for VBS output 1 
2 VBS GND2 GND for VBS output 2 
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3 VBS OUT1 VBS output 1 
4 VBS OUT2 VBS output 2 

Compatible Plug: 60-8283-3028-45-000(ELCO) 
Compatible Contact: 60-8283-0513-99-808(ELCO) 
*As the output video signal from this connector runs on the same line with J8, be sure that these 
outputs are NOT double-terminated. 
 
(14) J14 Video Signal Connector 3 (Dual S Terminal Connector):COS1821-H02 (EMUDEN) 
 
Pin No. Signal Name Description 

1 Y GND1 GND for Y output 1 
2 C GND1 GND for C output 1 
3 Y OUT1 Y output 1 
4 C OUT1 C output 1 
5 GND GND 
6 GND GND 
7 GND GND 
8 Y GND2 GND for Y output 2 
9 C GND2 GND for C output 2 

10 Y OUT2 Y output 2 
11 C OUT2 C output 2 
12 GND GND 
13 GND GND 
14 GND GND 

*As the output video signal from this connector runs on the same line with J8, be sure that these 
outputs are NOT double-terminated. 
 
(15) J15 External Data-communication Connector 3: 520252-4 (AMP) 
 
Pin No. Signal Name Description 

1 +5V DC+5V output 
2 N.C. Unassigned 
3 SO Data output (5V amplitude) 
4 GND GND 
5 SI  Data input (5V amplitude)  
6 GND GND 
7 N.C. Unassigned 
8 CONTSEL External control switching (5V amplitude) 

Compatible Plug: 5-555417-2 (AMP) 
*Normally +5V output is not used. As IN / OUT signal of this connector run on the same line as 
J4 signal does, use either one channel in making adjustment. 
 
 
 
 
 
 
 
(16) J16 Remote Connector: HSJ0926-01-1130 (HOSHIDEN) 
 
Pin No. Signal Name Description 

1 GND GND 
2 REMOTE Remote signal output 
3 N.C. Unassigned 
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11 N.C. Unassigned 
Compatible Plug: JIS C 6560 equivalent small-single-head plug 
Compatible Plug: EIAJ RC-6701 equivalent small-single-head plug 
 
(17) J17 Video Output Connector 4: 00-8283-0512-00-000 (ELCO) 
 
Pin No. Signal Name Description 

1 Y/VBS OUT Y/VBS output 
2 GND GND 
3 C OUT C output 
4 GND GND 
5 GND GND 

Compatible Plug: 60-8283-3058-45-000(ELCO) 
Compatible Contact: 60-8283-0513-99-808(ELCO) 
*Make sure that the video output signal from this connector be NOT 75-ohm terminated. 
 
4-2. Mode Setting 
4-2-1.Setting by SW 
*The initial factory setting is shaded in tables below. 
 
     SW1&2                           SW3,4&5 
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(1) SW1: Delay Amount Selection SW 
Use this selection SW to set the delay amount of external sub-carrier signal 
 

Delay Amount [ns] SW1 
0 40 80 120 160 200 

1 ON OFF OFF OFF OFF OFF 
2 OFF ON OFF OFF OFF OFF 
3 OFF OFF ON OFF OFF OFF 
4 OFF OFF OFF ON OFF OFF 
5 OFF OFF OFF OFF ON OFF 
6 OFF OFF OFF OFF OFF ON 

*Do NOT set 2 SW ON at the same time. For fine-tuning, use VR6 (SCFINE). 
 
(2) SW2-1: Sync Format Selection SW 
This SW switches internal / external sync. 
 

SW Setting OFF ON 
Sync Format Internal External 

Connector J11-1 Video signal output Video signal input 
 
 
(3) SW2-2: Sampling Pulse SW 
This SW should be set CLK-return for sampling pulse generation constantly. 
 

SW Setting OFF ON 
Sampling Pulse Generation  Clock-return 

 
(4) SW2-3: Chip-Select SW 
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This SW switches EEPROM ON / OFF. 
 

SW Setting OFF ON 
Chip Selection ROM OFF ROM ON 

 
(5) SW2-4: WB Setting SW 
This SW is for switching white-balancing function AUTO / MANU. 
 

SW Setting OFF ON 
WB MANU AUTO 

*Manual adjustment: Ex-control only. To switch WB using J7-9, set this SW OFF. 
 
(6) SW2-5: Automatic WB Setting SW 
 

SW Setting OFF ON 
Automatic WB Mode One-push (All-pull-in) --- 

*This is to be set constantly in OFF position. 
 
(7) SW2-6: Gamma Setting SW 
This SW is for switching gamma ON / OFF. 
 

SW Setting OFF ON 
Gamma ON (0.45) OFF 

 
(8) SW3: CCD Power Voltage Selection SW 
This SW sets the Power Voltage in conforming with using CCD. 
(Initial setting: +15V) 
 
 

+12V +15V  
 
(9) SW4: Horizontal Driving Pulse Voltage Selection SW 
This SW sets the VL in conforming to using CCD. 
(Initial setting: +5V) 
 
 

+3.3V +5V  
 
(10) SW5: Reset Gate Voltage (VRG) Selection SW 
This selection SW sets the reset gate voltage in conformity with using CCD. 
(Initial setting: +5V) 
 

+3.3V +5V 
 
 
 
 
 
4-2-2 Ex-sync Input 
(1) J4-5, J15-8: CONTSEL (External control selection signal IN) 
This is to set DSP ex-control communication format. 
 

External Input OPEN +3.3V 
CONTSEL Microprocessor RS232C 

 
(2) J7-2: AGC (Automatic GAIN control selection signal IN) 
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This is to switch AGC OFF / ON. 
 

External Input OPEN GND 
AGC OFF ON 

 
(3) J7-3: ELC (Electronic lighting control selection signal IN) 
This is to switch ELC OFF / ON. 
 

External Input OPEN GND 
ELC OFF ON 

*For manual setting, refer to Section 4-2-2(6). 
 
(4) J7-4: BLC (Back lighting correction selection signal IN) 
This is to switch BLC OFF / ON. 
 

External Input OPEN GND 
BLC OFF ON 

*The switching is available under ELC = ON only. Under ELC = OFF, AGC=ON, this is 
constantly ON. 
 
(5) J7-5: MGAIN (Manual GAIN setting signal IN) 
This is to set GAIN under AGC OFF. 
 

External Input GND OPEN 
MGAIN +12dB +18dB 

 
(6) J7-6, 7, 8: SMODE1, 2, 4 (Manual shutter-speed setting signal IN) 
This is to set the shutter-speed under ELC OFF. 
 

External Input 
8 7 6 

Shutter-speed 

GND GND GND N:1/60, P:1/50 
GND GND OPEN N:1/100, P:1/120 
GND OPEN GND 1/250 
GND OPEN OPEN 1/500 
OPEN GND GND 1/1000 
OPEN GND OPEN 1/2000 
OPEN OPEN GND 1/4000 
OPEN OPEN OPEN 1/10000 

 
(7) J7-9: W.B. (White-balance setting signal IN) 
This is to switch WB AUTO / MANU. 
 

External Input GND OPEN 
W.B. AUTO MANU 

 
(8) J7-10: SET (One-push white-balance setting signal IN) 
This is to select AUTO / WRITE IN.  
 

External Input OPEN GND 
Automatic W.B. SET AUTO 

 
(9) J7-11: EWP (EEPROM writing protect signal IN) 
This is to set / release EEPROM WRITE PROTECT.  
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External Input OPEN GND 

WRITE PROTECT PROTECT RELEASE 
 
 
4-3. Specification Table 
*The part of specifications of CS9600CP, PAL version which is not the same with CS9600C, 
NTSC version, are shown in brackets ([ ]) in the table below. 
 
Model   CS9600C   [CS9600CP] 
TV system  NTSC    [PAL] 
Image sensor  1/2" Interline CCD 
    Total pixel  811(H)×508(V)   [795(H)×596(V)]   
    Active pixel  768(H)×494(V)   [752(H)×582(V)] 
    Unit cell size  8.4μm(H)×9.8μm(V)  [8.6μm(H)×8.3μm(V)] 
    Scanning area 6.45 mm (H)×4.84 mm (V) [6.47 mm (H)×4.8 3 mm (V)] 
    Color filter  Complementary color mosaic filter (Ye, Cy, Mg, G) 
    Integration method Field integration (accumulation) 
Scanning lines  525 lines   [625 lines] 
Scanning system 2:1 interlace 
Sync system  Internal/External synchronization  
Scanning frequency 15.734kHz(H) , 59.94Hz(V) [15.625kHz(H) , 50Hz(V)] 
Aspect ratio  4:3 
Video output  Video×2  VBS:  1.0V(p-p)/75Ω, Positive 
   Y/C×2  VS:  1.0V(p-p)/75Ω, Positive 
     CHROMA:  0.286V(p-p)/75Ω   [0.3V(p-p)/75Ω] 
Resolution  Horizontal: 470TV lines [Horizontal: 460TV lines]  
  Vertical: 350TV lines   [Vertical: 420TV lines] 
Sensitivity  700 lx (F11, 3000K, AGC OFF MGAIN +12dB)   
Minimum subject illumination          
   1.75 lx        
   (F1.4, 3000K, AGC OFF MGAIN +18dB, Video output Approx.50%) 
S/N   46dB 
   (0dB of MGAIN setting on control  software, Factory setting +12dB 
     of MGAIN) 
Gain (AGC)  ON/OFF switch-able       
   Corrective range with AGC ON: －6dB～0dB   
         Detection area: Whole screen    
         Detection format: Average     
   Correction with AGC OFF: +12dB/+18dB switch-able 
ELC   ON/OFF switch-able       
   Corrective range with ELC ON: 0dB～+60dB   
         Detection area: Whole screen; BLC OFF/Screen center; BLC ON
         Detection format: Average 
Camera cable  From 2m to 5m 
γ correction  γ=0.45/OFF switch-able (Initial factory setting: 0.45) 
White balance  AUTO/SET switch-able      
   Corrective range: 2800K～6500K    
         Detection area: Whole screen/Screen center 
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BLC   ON/OFF switch-able      
         ON: Screen center      
         OFF: Whole screen 
Ex-sync input  VBS: 1V(p-p)/High, Positive     
   Horizontal: Within 15.734 [15.625]kHz±30ppm  
   Vertical: Within 59.94[50]Hz±30ppm    
   SC: Within 3.579545[4.433619]MHz±30ppm 
Power source  DC12V±1V, Ripple voltage 50mV(p-p) 
Current consumption Approx.400mA 
Operating condition Operating temperature: 0℃～40℃    
   Operating humidity: 30～85%Rh (No condensation)   
   Storage temperature: -20℃～60℃    
   Storage humidity: 30～85%Rh (No condensation)  
   Atmospheric pressure: 500～1060hPa 
External dimension Approx.180mm×100mm 
 
 
 
5.     External-view drawing 
5-1. Camera control unit 
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5-2. Camera head  
 

  
 
 
 
 
 
 
 
 
 
 
 
 X VIEW DRAWING 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
CAUTION 
The above spec figures are not guaranteed when this camera is connected with user-provided 
equipment. As the camera is in an open-frame structure, it’s not EMI guaranteed as an unit.  
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