AM CMOS UV Camera

1IDAMUVG2-CL2

Technical Manual

IDule Corporation



w

E

Table of Contents

PAGE

[ e Yo (8o @ T ) o [N 3

[ FoT o] [T g o I o =T ot= T | i Lo o < TP 3

] 01T ol 1 1 [oF= 1o o o P 4

o 70 B 1= o 1= T TS o 1= = L (o o PP 4
3.2. Camera Output Signal SPECITICATION ........ et e et e e e e e e e e e e e e e et e e e e e e aeanaaean 6
3.3. Spectral Response (RePresentative ValUR) .........ce ittt e e et e et e et e et e aeaeeean 7
(0] 0] g T<Tox 101 G PP UP RPN 9
4.1. Camera Link Connector 12226-1100-00PL (BM) ...uuiuuiiiiieiiieti e e e e et e e e e e e et e e e e e et e e et e e e e e st e eanaeeanaaeanerenn 9
4.2, POWEE LED ...ttt ettt ettt ettt et e et e e ea e ee e ettt ea e e eaee e et e et eeeeaaeaennas 10
4.3. 12 PIN Connector HRLO0A-10R-12PB(HIROSE) CNL......ccouiiiiiiiiieiiiiiiiiti e eee et e eer et e e e eea e e e e e e enns 10
LI L1 e T4 o F= T PP 10
5.1. Horizontal Synchronous Signals Timing (2Tap Base Configuration ) ........cccouieiiiiiiiiiiiiee e 11
5.2. Vertical Synchronous Signals Timing (2Tap Base Configuration) ...........c.ooiiuiiii e 11






3. Specification
3.1. General Specification

‘(1) Image Sensor Type ‘ Diagonal length 18.826mm, Rolling Shutter(Gpixel GSENSE2020BSI) |

Effective Pixel Number  2048(H) x 2048(V) P
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(8) Dimensions

H:55mm W:55mm D:45mm excluding projection

(9) Weight

Approx. 190g

(10) Lens Mount

M42 (P:1.0) Mount

(11) Digital Gain Variable Range

x1.0(0dB)  x16.0(+24dB)

(12) Analog Gain Variable Range

x1.0 x13.5 (26step)

(13) Shutter Speed Variable Range |2Tap Base Configuration OFF(1/22s) 1/130000s
(14) Trigger Shutter Mode Fixed Trigger Shutter Mode, Pulse Width Shutter Trigger Mode
(15) Partial Scan 1 Area Full Frame 1Line 1Line/step

(16) Image Filter

3x3 filter, 3x3 median filter

(17) Gamma

OFF(y=1.0) ON (y=0.45)

(18) CMOS Mode

Low Gain, High Gain, 2-CMS

(19) Sensor of temperature

PCB around CMOS, PCB around FPGA (Not guaranteed accuracy)

(20) Safety/Quality Standards

UL : Conform to UL Standard including materials and others.







3.3. Spectral Response (Representative Value)

GSENSE 2020BSI
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200 34.534
210 38.376
220 38.879

nm QE
510 91.25495
520 92.66307
530 92.98835

nm QE
820 55.353
830 49.781
840 46.359




4.

Connector

4.1. Camera Link Connector 12226-1100-00PL (3M)

Connector (P2)

Connector (P1)

Pin Pin Pin Pin

No No No No

1 +12V(PoCL) 14 GND 1 +12V(PoCL) 14 GND
2 YO- 15 YO+ 2 X0- 15 X0+

3 Y1- 16 Y1+ 3 X1- 16 X1+

4 Y2- 17 Y2+ 4 X2- 17 X2+

5 Yclk- 18 Yclk+ 5 Xclk- 18 | Xclk+
6 Y3- 19 + 6 X3- 19 X3+

7 100Q 20%erminated 7 Ser C+ 20 | Ser C-
8 Z0- 21%0+ 8 Ser FG- 21 Ser FG+
9 Z1- 22%1+ 9 CC1-




4.2. Power LED

Camera turns on LED light, when it is supplied electricity from the frame Grabber board.

4.3. 12 PIN Connector HR10A-10R-12PB(HIROSE) CN1



5.1. Horizontal Synchronous Signals Timing (2Tap Base Configuration )

LVAL Qut

H Blanking :

5.2. Vertical Synchronous Signals Timing (2Tap Base Configuration)
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5.3. Video Output Format (2Tap)

5.4. Camera Link output Bit Assignment (2Tap Base Configuration)

8hit 10bit
Tapl Tap2 Tapl Tap2
Port AO | DO | Port BO | DO Port AO | DO | Port CO | DO
Port A1 D1 PortBl D1 PortA1 D1 PortCl D1




5.5. Fixed Trigger Shutter Mode (Rolling Shutter)



5.10. Pulse Width Trigger Shutter Mode (Rolling Shutter)

1 This is the mode to start exposure with external input trigger signals, and set the exposure time with
pulse width of the trigger signals.

1 Pulse width is min. 1HD (min) to approx. 2 frames.
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1 Entire frame line numbers = V blanking line numbers (2H fixed) Partial effective lines

Note that “Sum total of partial effective line numbers (expect V blanking lines) <



Partial scan : ¥
mode ON/OFF




7. Image Filter and Gamma Function

(1) A 3x3filter or a 3x3 median filter can be set as the noise reduction filter.

‘ Function ‘ Address(Hex) ‘ Data(Hex)



Image filter OFF (Address 1Fh Data 00h)




(2) Gamma
Function Address(Hex) Data(Hex)
00: Gamma OFF(y=1.0) Factory default
Gamma ON/OFF 09
01: Gamma ON (y=0.45)
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Gamma OFF(y=1.0) (Address 09h Data 00h)
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2-CMOS Mode

It supports two correlated multiplex sampling (2-CMS) readout capabilities to reduce the sensor's transient read noise at the
expense of dynamic range.

Correlated multiple sampling (CMS) can be used in applications that require very low read noise. With 2-CMS, you can reduce the
reading noise from 1.6e- to 1.2e-.

Function Address(Hex) Data(Hex)

00: Low Gain mode
Mode 001C 01: High Gain mode
02: 2-CMS mode

1 Remarks
2-CMS mode in global reset mode is not supported.

The figure below shows the structure of a 2-CMS image.
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Remote Communication

Via camera link cable, the camera can be controlled.

Communication Settings

Baud Rate 115200bps (Fixed)
Data 8bit

Stop bit 1bit

Parity None

XON / XOFF No Control

Send Command Format
If send a command, set the command and parameter between STX and ETX.

Host to Camera

STX
(02H)

command
(2byte)

parameter (ASCII code) ETX
(20H-7FH) (03H)

Return Command Format Camera to Host

Normally, a camera returns a control code which is ACK or NAK.

If return value has a text message, the message is between STX and ETX.

ACK Succeed
(06H)
NAK Fail
(15H)
STX command parameter (ASCII code) ETX
(02H) (2byte) (2FH- 7FH) (03H)
Command List
Command Function
SR Set some values of resister
GR Get some values of resister
SuU Set a user’s data
GU Get a user’s data
Cs Save all configurations
CR Restore all configurations
QM Get a model name
Qs Get a serial number
Qv Get a firmware version
QE Get a detail of error information

return message






3) Set User's data

User’s data (fixed length :16byte)

Command Set User’s data

| sx [ s | v (n) | | ETX
Table No.
(0-3)

Return Value

Succeed ACK

Fail NAK

Remarks

The commands, sets free data on the specified register, and can use 4 tables (1 table : 16 characters).

4) Get User’s data

Command Get User’s data
| sx | & | v 0 ETX
Table No.
(0~3)
Response
Succeed | sx | A | o | @ | ETX
User’s data (fixed length : 16byte)
Fail NAK



5) Save all configurations

Command Configuration Save
| sx | ¢ | s [Em |

Return Value



9) Get a firmware version

Command Query Version
| sx | @ | v [E |

Return Value

Succeed | sx | R | v @ | @ | ETX
Version information (fixed length 8byte)
Fail NAK
10) Get a detail of error information
Command Query Error
| sx | @ | E JE™X |
Return Value
Succeed | sx | R | E @ | @ | @ | eTx
Kind Detal
Fail NAK
Kind Detall
0 No Error 00 Normal result
Communication Protocol 00 The command is undefined.
Error 01 The command length is more than defined.
02 The address is undefined.
03 The value of data is undefined.
04 The length is more than defined.
05 The table number is undefined.
06 The string of user data was abnormal.
2 Internal Control Error 00 Internal control is abnormal.
01 A read only address was written by the command.




8.2. Control Example
1) How to check trigger shutter mode. ( The command gets a value from address 04)

Send Command

lsix [ ¢ | R | o | 4 | ETX |
«
Address 04

Return value form camera

| sx | A | R | o | 1 | Ex|
o J

4 ’ Data 01

The camera is working with a trigger shutter mode, because the command received a 01 from the camera.

Receive Return Value

2) How to check trigger shutter mode. ( The command gets consecutive 2 bytes values from address 20)

Send Command
| sx | 6 | R | 2 | o | 2 |Ewx|

- |
Address20 2Byte

Receive return value

Isx | A | R | F | F | o | 2 | ex|

Data 02FF

I

The shutter mode of camera is working +12dB, because the command received a 02FF(767)
from the camera.

Receive return value






5) How to save configurations of a camera. (The command send CS)

Send Command
| stx | ¢ | s | Em |

\

Return value form camera

ACK

R

The command finished normally, because the command received ACK from the camera.

Receive Return Value

6) How to restore the camera to initial settings. (The command send CR)

Send Command
| stx | ¢ | R | E™ |

\

Return value form camera

ACK

I

The command finished normally, because the command received ACK from the camera.

Receive Return Value



7) How to get detail of a communication error.

Send Command
six | ¢ | R | @ |o |emx |

Set the address invalid value

Return value form camera

Receive return value
The command finished abnormally, because the command received ‘NAK’ from the camera.meam ' fro caK'r






Function Address(Hex) Data(Hex)

00: Base Configuration 2Tap
01:
00: 8bit

10bit
0 bit
00:
Camera Image bit 01:
position setting 14 02: BO B
(Low Gain) 03: BS BO+N
04: B7 B0+'0000
00: OFF
01: ON
00: OFF

CL QOutput Mode

Camera Link bit

Flip upside down 18

Global Reset Mode 19 -
01: ON (Trigger Mode :01h or 02
00: OFF

LED 1B
01: ON

00:
Sensor Mode 1C 01: High Gain
02: 2-CMS
00: OFF
01: 3x3 filter ON (Address : 60h~68h)
02: 3x3 Median filter ON

‘_~_
e

Low Gain

Image Filter 1F

minD ¥ )hime060D A h)

Manual Gain 20-21 LLHH:



Function | Address(Hex) Data(Hex)

Manual Shutter 24-25 LLHH:



Function Address(Hex) Data(Hex)
Full frame scan mode : 0(0000h)
) min:0(0000h) - max:2046(07FEh)
Partial Scan
. 40-41 LLHH:
Start Position
Full frame scan mode : 2048(0800h)
. min:1(0001h) - max:2048(0800h)
Partial Scan
o 50-51 LLHH:
Effective line number
Please set so that the total sum is '1'. Possible values are 1, 2, 4, 8
3x3 Filter coefficient 60—~68 LL:

The data set with 1 Byte

< Example> Trigger Mode (Address 04) ->02(02H)

STX

SR 04

ETX

LLHH : The data set with 2 Byte shall be set with Low Byte first, then set with High Byte.

< Example> Manual Shutter (Address 24-25) ->6671(1A0FH)

STX

SR 24

OF

1A ETX







12. Initial Setting

Function Address(Hex) Data(Hex)
Preset-Shutter 01 00: 1/22s(OFF)
Trigger shutter Mode 04 00: Normal(Trigger OFF)
Trigger polarity 05 00: Positive
Trigger input 06 00: CC1
Partial scan Mode 08 00: Full frame
Gamma 09 00: OFF(y=1.0)
Camera output Mode 0A 00: Base Configuration 2Tap







