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1. Scope of Application 
 Applied to "Black and White Camera with 480,000 pixel CMOS (KC48XS1MX)". 
 
2. Overview on Specifications 
 The KC48XS1MX is an industrial camera equipped with a 1/3.6 inch CMOS image sensor 
manufactured by ON Semiconductor. An S mount is adopted to the lens mount part. It 
connects directly to the customer's image processing device and outputs video signals. The 
camera can output 24 V power supply, contact, and PWM signal for strobe. 
 CoaXPress (*), an interface standard for general-purpose FA cameras, is used. Power 
supply, control, trigger signal transmission, and image transmission are performed with a 
single coaxial cable, so system costs can be reduced. 

*CoaXPress is a trademark of JIIA. 
 
3. Structure 
・Camera Body ‥‥‥‥‥‥‥‥‥‥‥‥ 1 
・S mount cap ‥‥‥‥‥‥‥‥‥‥‥‥ 1 
・6-pin connector cap ‥‥‥‥‥‥‥‥ 1 
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4. Specification 
Image Acquiring Device 1/3.6 inch CMOS image sensor manufactured by ON 

Semiconductor 
B&W: PYTHON 480 

Number of Effective Pixels 480,000 pixels 800 (H) x 600 (V) 
Image Acquiring Area 3.84 mm(H)×2.88 mm(V) 
Pixel Size 4.8 μm(H)×4.8 μm(V) 
Image Acquiring Method Single-plate CMOS 
Scanning Method Non-interlaced (Progressive) 
Video Signal Transfer Time 9.0 ms(800x600) 
Synchronization Method Internal Synchronization 
Video Output 1.25 Gbps Downlink 
Control Method 20.83 Mbps Uplink 
Gain (*1) 1.0~110.0 times 
Shutter Function Global Shutter 
Shutter Speed (*1) 40 to 200,000 μs can be set in 10 μs units. 
Interface MicroBNC Connector x 1 

Coax Connectors: 67-464-D66 
6-pin connector 

J.S.T.: BM06B-GHS-GB-TBT 
DC +24 V output x 1 
Strobe control output x 1 
  (3.3 V output 100 kHz PWM control, maximum drive 
current 4 mA) 
GPO (24 V open collector) x 3 
   (with external device connection detection function, max. 
100 mA (including momentary)) 
GND×1 

Lens mount S mount 
Sensor center position 
accuracy 

Rotational direction is ±1° or less with respect to the bottom of 
the camera. 

Trigger input Real-time trigger in uplink 
Power supply output 24 V (10.5 W maximum power consumption) 
Power supply input (*2) 24 V superimposed on coaxial cable Rated power supply 

voltage 18 V to 27 V 
The supply voltage at power-on shall be monotonically 
increasing with the camera connected. Under the state where 
the current required to start the camera can be supplied, it 
shall be to apply the voltage with a load switch, etc. 
equivalent to FPF2702. The power OFF time shall be 500 ms 
or more. 

Power consumption 2 W or less 
Operating 
temperature/humidity (*3) 

0 °C~+45 °C/20 %~80 %RH (state without condensation) 

Storage 
temperature/humidity 

-30 °C~+60 °C/20 %~90 % RH (state without condensation) 

External dimensions 29(W)×19(H) ×33(D) mm(excluding protrusions) 
Mass 32±5 g (not including cap, lens, and tripod adapter) 
Vibration resistance Acceleration: 10G 
Impact resistance Acceleration: 75G 
Flame retardance The resin exposed outside is either UL94 flame retardant 

grade V-0, 5VA or 5VB material. 
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Environmental 
Response/Standard 
Compliance 

RoHS2 Compliance 
US National Defense Authorization Act (NDAA) Compliance 

Country of origin Japan 
Recommended cable A cable equivalent to or better than the cable described below

BNC cable Plug: HBCP-D53 (manufactured by CANARE) 
Cable: L-4.5CHD (manufactured by CANARE) 

6-pin connector cable Connector: GHR-06V-S (manufactured by J.S.T.) 
Cable: AWG28 

Table 1 Main Specifications 
 

 *1 Depending on the gain value, shutter speed value, and ambient temperature, pixel 
deficits (white spots, black spots) and noise may be noticeable, but this is one of the 
characteristics of the image sensor and is not a malfunction or defect. Please change the 
gain value and shutter speed value to adjust the image quality and use it. 

  *2 Do not plug in or unplug the BNC connector with 24 V applied, as it does not support 
hot-swapping. 

  *3 When installed on a 100 x 100 mm aluminum plate with a thickness of 2 mm. Install it 
in an environment equivalent to or higher than that, and dissipate the heat sufficiently 
from the chassis. If it cannot be installed in an environment equivalent to or higher than 
that, please monitor the temperature of the FPGA in the camera via a resistor and use it 
while ensuring that this temperature does not exceed 80 °C. 
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5. Appearance Drawing 
(Unit: mm) 

 
Fig. 1 Appearance Drawing 

 
  The camera body, except for the bottom of the camera and the S-mount thread part, is 
painted matte green and matte black. A label sticker with the model and serial number is 
affixed to the top surface. 
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6. Location and name of each part 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

  

Camera fixing thread hole M3 
(n=3) 

●Bottom 
Surface 

*The length from the tip of the lens mount on 
the chassis to the image sensor is 14.3 mm.

Hole for camera positioning φ3 

Hole for camera positioning φ3x3.5 

Fig. 2 Bottom 
Surface 

Fig. 3 S Mount Part 

S mount (*) 

Image sensor Lens mount tip
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The resin cap for the 6-pin connector is made of flame-retardant elastomer (flame retardant 

UL94V-0). 
 

 
   

Fig.5 6-pin Connector Pin Assignment 
 

FPGA

GPO port
Device detect

※

GPO port
Output

PWM port
Output

RN1114MFV
max 100mA

150k
5%

1M 5%

DC+24V

47k 5%

CAMERA DEVICE

DC+24V DC+24V

 GND  

 DC+24V 

3.3V PWM

 GPO

Load

10n
Detect

Drive strength=4mA
Max voltage at L=0.4V
Min voltage at H=2.9V

 
Fig. 6 Pattern Diagram of Electric Circuit on 6-pin Connector  

1：GPO A 
2：GPO B 
3：GPO C 
4：PWM 
5：GND 
6：DC+24V 

*The applicable cable side connector is J.S.T. GHR-06V-S. 

6-pin connector on the back 
surface* 

(J.S.T. BM06B-GHS-GB-
TBT) 

1 
2 
3 
4 
5 
6 

●Back Surface 

BNC connector 
(Coax Connectors: 67-464-D66) 

6-pin connector (with resin cap attached) 

Fig. 4 Back Surface
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  It is possible to detect whether or not a device is connected to the GPO port of the camera. 
In order to detect device connection, the "Device detect" of the GPO port shall be H at the 
I/O standard LVTTL voltage level when this product is started. Output of GPO port is open 
at the start. 
  H: 2.0V or more 
  L: 0.8 V or less 
 For example, as shown in Fig. 6, when the load is turned on and off at the GPO port with 
DC +24 V as the power supply, connect a resistor in parallel with the load so that the 
combined resistance with the load is in the range of 270 Ω to 47 kΩ ±5%. 
・When GPO is OFF, if the combined resistance is 47 kΩ or more, the device may not be 
detected when the power supply voltage is low. 
   Minimum value of voltage detection level: 18 V × 150 kΩ / (150 kΩ + 1 MΩ + 47 kΩ) 
= 2.07 V 
  (including resistance tolerance) 
・When GPO is ON, if the combined resistance is 270 Ω or less, the maximum current of 
the transistor may be exceeded when the power supply voltage is high. 
   Maximum value of current: 27 V / 270 Ω=100 mA  
  There is a DC resistance component of 400 mΩ from the power supply input to this 
product to the DC +24 V output of the 6-pin connector, excluding the contact resistance of 
the BNC connector and 6-pin connector. Please consider the voltage drop of the DC 
resistance component when using it. 
 

7. Connection  
  A camera connection example is shown in Fig. 7. 
 

 
Fig. 7 Connection Example 
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8. Control register 
Control registers for this product are shown in the table 2. 

Table 2 Control Register 

Address 
(hex) Name Access Note Interface

Length
 byte Default value

              

0x00000000 Standard R   Integer 4 0xC0A79AE5

0x00000004 Revision R   Integer 4 0x00010000

0x00000008 XmlManifestSize R   Integer 4 1 

0x0000000C XmlManifestSelector R   Integer 4 0 

0x00000010 
XmlVersion  
 XmlManifestSelector R   Integer 4 0x00010000

0x00000014 
XmlSchemaVersion  
 XmlManifestSelector R   Integer 4 0x00010100

0x00000018 
XmlUrlAddress  
 XmlManifestSelector R   Integer 4 0x0000F000

0x0000001C Iidc2Address R   Integer 4 0 

              

0x00002000 DeviceVendorName R   String 16   

0x00002020 DeviceModelName R   String 16   

0x00002040 DeviceManufacturerInfo R   String 16   

0x00002070 DeviceVersion R   String 16   

0x00002090 DeviceFirmwareVersion R   String 16   

0x000020B0 DeviceSerialNumber R   String 16   

0x000020C0 DeviceUserID R/W   String 16 "01011010" 

              

0x00003000 WidthAddress R   Integer 4 0x0000600C

0x00003004 HeightAddress R   Integer 4 0x00006010

0x00003008 AcquisitionModeAddress R   Integer 4 0x0000601C

0x0000300C AcquistionStartAddress R   Integer 4 0x00006020

0x00003010 AcquistionStopAddress R   Integer 4 0x00006024
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0x00003014 PixelFormatAddress R   Integer 4 0x00006028

0x00003018 DeviceTapGeometryAddress R   Integer 4 0x0000602C

0x0000301C Image1StreamIDAddress R   Integer 4 0x00006030

              

0x00004000 ConnectionReset W   Integer 4   

0x00004004 DeviceConnectionID R   Integer 4 0 

0x00004008 MasterHostConnectionID R/W   Integer 4   

0x0000400C ControlPacketSizeMax R   Integer 4 256 

0x00004010 StreamPacketSizeMax R/W   Integer 4 384 

0x00004014 ConnectionConfig R/W   Integer 4 0x00010028

0x00004018 ConnectionConfigDefault R   Integer 4 0x00010028

0x0000403C HsUpconnection R   Integer 4 0 

              

0x00006000 CameraChannel R/W 0x0001(ch.1) Integer 4 0x0001 

0x00006008 CameraType R KC48XS1MX(0x17) Enum 4   

0x0000600C Width R/W 16~800 16pitch Integer 4 800 

0x00006010 Height R/W 1~600 1pitch Integer 4 600 

0x00006014 OffsetX R/W 0~784 1pitch Integer 4 0 

0x00006018 OffsetY R/W 0~599 1pitch Integer 4 0 

0x0000601C AcquisitionMode R/W Continuous/Snapshot Enum 4 Snapshot 

0x00006020 AcquisitionStart R/W   Command 4   

0x00006024 AcquisitionStop R/W   Command 4   

0x00006028 PixelFormat R Mono8=0x01080001 Integer 4 Mono8 

0x0000602C DeviceTapGeometry R   Integer 4 0x0000 

0x00006030 Image1StreamID R/W   Integer 4 0x01 

0x00006034 CameraPortFunctionA R/W GPO/Strobe Enum 4 GPO 

0x00006038 CameraPortFunctionB R/W GPO/Strobe Enum 4 GPO 

0x0000603C CameraPortFunctionC R/W GPO/Strobe Enum 4 GPO 

0x00006040 CameraStrobeSignalDelayA R/W 0~2550 us 10 uspitch Integer 4 0 

0x00006044 CameraStrobeSignalDelayB R/W 0~2550 us 10 uspitch Integer 4 0 
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0x00006048 CameraStrobeSignalDelayC R/W 0~2550 us 10 uspitch Integer 4 0 

0x0000604C CameraStrobeSignalWidthA R/W 0~327670 us 10 uspitch Integer 4 0 

0x00006050 CameraStrobeSignalWidthB R/W 0~327670 us 10 uspitch Integer 4 0 

0x00006054 CameraStrobeSignalWidthC R/W 0~327670 us 10 uspitch Integer 4 0 

0x00006058 CameraGeneralPurposeOutputA R/W   Boolean 4 FALSE 

0x0000605C CameraGeneralPurposeOutputB R/W   Boolean 4 FALSE 

0x00006060 CameraGeneralPurposeOutputC R/W   Boolean 4 FALSE 

0x00006064 CameraPWMFunction R/W Manual/Strobe Enum 4 Manual 

0x00006068 CameraPWMDelay R/W 0~2550 us 10 uspitch Integer 4 0 

0x0000606C CameraPWMWidth R/W 0~327670 us 10 uspitch Integer 4 0 

0x00006070 CameraPWMOut R/W   Boolean 4 FALSE 

0x00006074 CameraPWMDutyRate R/W 0(6.25 %)~15(100 %) Integer 4 0 

0x00006078 ShutterSpeed  R/W 10~200000 us 10 uspitch Integer 4 10000 

0x0000607C ShutterDelay R/W 0~2550 us 10 uspitch Integer 4 0,100 

0x00006080 GlobalGain R/W 1.0~110.0 Float 4 1 

0x000060A4 BinningMode R/W Off(0),2X2(1),4X4(2) Enum 4 0 

0x000060A8 BinningDivider R/W 1,2,4 Enum 4 4 

0x000060AC HorizontalSubsampling R/W Off,2,4,8 Enum 4 Off 

0x000060B0 VerticalSubsampling R/W Off,2,4,8 Enum 4 Off 

0x0000613C CameraPortDeviceDetectedA R   Boolean 4 - 

0x00006140 CameraPortDeviceDetectedB R   Boolean 4 - 

0x00006144 CameraPortDeviceDetectedC R   Boolean 4 - 

0x00006148 TransmitterReset W   Command 4 - 

0x000061D8 TxIPCoreVersion R   Integer 4   

0x000061EC TriggerRetryCount R/W Trigger retry count Integer 4 0 

0x000061F0 ValidTriggerCount R/W Valid trigger counts the device received Integer 4 0 

0x000061F4 InvalidTriggerCount R/W Invalid trigger counts the device received Integer 4 0 

0x000061F8 TriggerAcceptControl R/W Nolimit/Once/Ignore Enum 4 0 

0x000062C0 SensorLineWidth R/W 0~255 Integer 4 0 

0x000062C4 CompressionKneePoints12bit R/W   Integer 16   
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0x000062D4 FpgaTemperature R 0(0 °C)-400(100 °C) 1pitch (0.25 °C pitch) Float 4   

0x000062D8 ImageSensorTemperature R 
-20.0 °C~+139.375 °C (acquirable range on 
definition) Float 4   

0x00006310 UplinkIdleWordLostCount R   Integer 4 0 
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○WOI 
Width and Height specify the image data output from the camera, not the number of pixels 
in the image sensor. On the other hand, OffsetX, Y specifies the pixel offset within the image 
sensor, not the offset within the image data output from the camera. Please note that the 
number of pixels in the WOI area size within the image sensor and the image size output 
from the camera may not match due to binning or the subsampling specified. 
 
○CameraPortDeviceDetectedA~C 
This register returns the presence or absence of a device (detection result) at the time when 
the camera is started. Please note that it does not change dynamically. 
 
○TransmitterReset 
This register resets the transmission circuit in the camera. Use it when the camera stops 
responding due to external noise, etc. Please do not access it when functioning normally. 
 
○TriggerRetryCount 
This register does not work with this camera. It always returns 0. 
 
○ValidTriggerCount 
This register returns the number of trigger counts received by the camera. Writing any value 
clears the count number stored inside the camera. 
 
○InvalidTriggerCount 
This register returns the number of invalidated trigger counts received by the camera. 
Writing any value clears the count number stored inside the camera. 
 
○TriggerAcceptControl 
This register controls acceptance of trigger signals. Normally, use it with the default NoLimit 
(0). Set to Once(1) if the trigger signal is to be accepted only once. If it is set to Ignore(2), the 
trigger signal will be ignored. 
 
○SensorLineWidth 
It sets the delay between lines of image data output from the sensor. Increasing this value 
increases the line-to-line time and can adjust the data rate transferred. 
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○CompressionKneePoints12bit 
This register is a 16-byte register, and by setting the four parameters a, b, c, and e, sets the 
compression method from 12-bit data output from the sensor to 8-bit. The conversion method 
is as described below. 

 
However, the restrictions described below apply. 
A: It shall be in the range of 0 to 255. 
B: It shall be in the range of 0 to 4095. 
B-A shall be a factorial of 2 up to 2048. 
C: It shall be in the range of 0 to 4095. 
C-B shall be a factorial of 2 up to 2048. 
D: It shall be the same value as A. 
E: It shall be in the range of 0 to 255. 
Example) A=50, B=1074, C=2098, E=200 
In addition, specify the described below for the 16-byte (4WORD) structure. 

WORD bit31~24 bit23~16 bit15~8 bit7~0 
0 0x000000 bit7~0:A 
1 0x0000 bit11~0:B 
2 0x0000 bit11~0:C 
3 0x000000 bit7~0:E 

 
○UplinkIdleWordLostCount 
This register is counted when the IDLE word in the 20.83 Mbps uplink signal sent from the 
host to the camera is lost for a period of time. It is used for transmission system trouble 
analysis, so it is not normally necessary to use it.
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9. Disclaimer 

 
・We do not take any responsibility for fires, earthquakes, floods, lightning strikes, acts by 

third parties, other accidents, customer intentional or negligence, misuse, or failures, 
damages, and losses (including items caused by third parties) caused by use under 
abnormal conditions. 
 

・We are not responsible for any incidental damages (loss of business profit, interruption of 
business, change or loss of memory content, etc.) arising from the use of this product or 
inability to use this product. 
 

・We are not responsible for any damage caused by not complying with the contents described 
in this specification. 
 

・We are not responsible for any damage caused by malfunction, etc. due to combination with 
connected devices. 
 

・The warranty period for this product is one year from the date of delivery. 
 

・Do not disassemble or modify this product. Even within one year after delivery, the 
warranty will no longer be valid. 
 

・We are not responsible for any failure or damage caused by maintenance, repair, etc. by the 
vendor from which you purchased this product or by anyone other than our company. 
 

・Items not described in the specifications of this product are not covered by the warranty, 
and our company does not take any responsibility. 
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10. Federal Communications Commission 

  This device complies with part 15 of the FCC Rules. Operation is subject to the following 
two conditions: (1) This device may not cause harmful interference, and (2) this device must 
accept any interference received, including interference that may cause undesired 
operation. 
Note: This equipment has been tested and found to comply with the limits for a Class A 
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide 
reasonable protection against harmful interference when the equipment is operated in a 
commercial environment. This equipment generates, uses, and can radiate radio frequency 
energy and, if not installed and used in accordance with the instruction manual, may cause 
harmful interference to radio communications. 
Operation of this equipment in a residential area is likely to cause harmful interference in 
which case the user will be required to correct the interference at his own expense. 

 
11. Environmental protection notice 

  At the end of its life span, this product may not be disposed as normal 
household waste. It must be disposed of at a collection center for recycling 
of electrical and electronic equipment or contact the manufacturer directly. 
The product label, inside the manual, or on the packing points to this 
information. The materials are recyclable according to their labelling. 
Through reusing, material recycling, or other forms of utilization of old 
devices you are making an important contribution to the protection of the 
environment. Please ask your local administrator for the responsible waste disposal center 
or contact the manufacturer. 

 
12. Others 

The product specifications are subject to change without prior notice for product 
improvement. The functions, designs, etc. provided in this instruction manual are subject 
to change without prior notice. We kindly ask for your understanding. 

 


