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a. Overview

This document specifies a very compact size of 1/2.5” 5M pixel auto-focus camera module compatible with SMIA95 size.

(1) SMIA95 size auto focus camera module suitable for the main stream cameras  

(2) Superb picture quality by employing Toshiba’s best-in-class 5 Mega-pixel CMOS sensor with 2.2 um pixel.

(3) Good object distance coverage by auto-focus actuator. 

(4) Mitigated motion artifact for downsized picture by enabling 30 fps operation .

Table 1 General Overview

	Area
	Item
	Type

	Sensor
(model name ET8EK8-AS)
	Maximum Resolution
	2592 (H) x 1968 (V)

	
	Color filtering type
	Bayer 

	
	Optical format
	1/2.5 “

	
	Pixel size
	2.2 um

	Optical System
	F number
	F2.8　

	
	Focusing type: fixed / auto focus
	Auto Focus

	Module System
	Actuator Driver
	Embedded inside camera Module

	Data interface


	Image data bus
	CCP2 sub LVDS

	
	Supported output formats
	10 bit RAW Bayer

	
	Control bus
	IIC bus

	Mechanical specification
	Module size
	9.5 (D) x 9.5(W) x 8.0(H) mm 

	
	PAD count 
	16


   VCM

(1) Operating Condition

- Actuator type:               Voice Coil Motor

- Rated Current:               80mA　

- Absolute Maximum Current :  100mA

(2) Performance and Characteristics

- Stroke :                     min 0.31mm ( at all directions, when applied 80mA)

- Starting Current :             min 10mA ( at horizontal direction )
b. System diagram
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c. INTERFACE TERMINAL DESCRIPTION
Bottom view
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	Pad No.
	Signal name
	Signal description

	1
	Vbat
	Battery voltage supply

Can not be connected to VANA directly

	2
	VCAP
	Open or can be connected to GND via a capacitor

	3
	AGND
	Ground for VANA

	4
	VANA
	Voltage source to camera module

	5
	XSHUTDOWN
	Power down control

	6
	ExtClk
	External clock signal from BB engine. 

	7
	SCL
	I2C clock

	8
	SDA
	I2C data line

	9
	DGND
	Digital GND

	10
	CLK-
	CCP2 bus: Differential clock output, negative polarity signal

	11
	CLK+
	CCP2 bus: Differential clock output, positive polarity signal

	12
	VDIG
	Digital GND

	13
	DATA-
	CCP2 bus: Differential data output, negative polarity signal

	14
	DATA+
	CCP2 bus: Differential data output, positive polarity signal 

	15
	DGND
	Digital GND

	16
	GNDVbat
	Ground for Battery voltage supply 


1. Power supply control
1-1 Power up/down sequence
[image: image20.emf][image: image21.wmf]                 

 

 

 Sensor raw data (R or G or B pixel by pixel)

 

 

 

  Clk                                                                                          

 

 

  

D            

S2  S3  S4  S5  S6  S7  S8  S9               S0  S1

 

 

 

  

 

       No

te :    For each byte , 

FFH are prohibited.

 

 

Upper 8 bit of one pixel data

 

Lo

wer 2 bit of four pixels data

 


[image: image22.emf]
[image: image23.emf]
Fig1-1: Power up/down sequence
1-2 Timing chart of POWER ON 
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Fig1-2: Timing chart of POWER ON
1-3 Initial command settings
　
When power on, please set these commands only one time.
This initial setting is below status. Please also refer to command settings section.
(1) Serial out
(2)RAW10
(3)5M output, w/o embedded data, 640Mbps
Below file is initial command settings and changing history of setting based on mode2 (5M full output) 
And also we recommended input order of register settings about both sensors.

This version is ver1.7
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1-4 Timing chart of POWER OFF
[image: image28.emf]CCP2 skew adjustment between data & strobe

NG

OK

Data Delay                               Strobe delay

Scan by 0.1 ns step

Find out the center

position in OK zone


[image: image29.emf]Sensor Logic FIFO PISO

SPCK

MRCK

CCP2

W R LVDSCK

1/8

 　VANA
　 (2.8V)

 
　 VDIG
 　(1.8V)


　IOVDD

　(2.8V or 1.8V)

　XSHUTDOWN

　 

　EXTCLK
Fig1-3: Timing chart of POWER ON
1-5 Software Stand-by
If changing to software standby status, SLEEP set from H to L (Address: 0x1252, D7).

	Address
	Data
	Bit Symbol
	Description

	0x1252
	D7
	SLEEP
	0d: Software Standby status  1d: Streaming (Active)


Software standby status

	　
	CCI I/F
	Sensor
	CCP2
	ISP
	VCO

	Software standby(*1)
	Active
	Stop
	Hi-Z
	Stop
	Stop

	Operation
	Active
	Active
	Active
	Active
	Active


(*1)-Software standby is from High level of Xshutdown to first I2C command input
   -During after input 30h (Add: 0x1252) and before input B0h (Add: 0x1252).
1-6 Image data of sensor restart
　When sensor restarts, Normal image can get 2 frames after.
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2. IIC control I/F

  Sub address is 2 bytes, and first data is MSB, last data is LSB.

Write mode
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    MSB 7bit         MSB 8bit　    MSB 8bit 　　   MSB 8bit　　　 MSB 8bit　

Host Command   　     　     Camera

 S : Start condition ,  P : End condition ,  A : Acknowledge,  Ā : not Acknowledge

Start condition , End condition                    Bit Transfer


Acknowledge　　　　　　　　　　　　　　　　　  Not Acknowledge
Slave Address ( 2 table can be selected )

 Sensor
	A6
	A5
	A4
	A3
	A2
	A1
	A0
	R/W

	0
	1
	1
	1
	1
	1
	0
	1/0


7bit Slave address is used.

The system conforms to the I2C Standard Specification defined by Philips.

 Actuator driver

	A6
	A5
	A4
	A3
	A2
	A1
	A0
	R/W

	0
	0
	0
	1
	1
	0
	0
	1/0


3. Register map
　　　　Gray mesh area is not defined. Default value is recommended in white area.
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4. Sensor version information

This sensor can be recognized if reading below address data. 
	Address
	Data
	Bit Symbol
	Description

	0x1200
	D7-D0
	VER_NUM[7:0]
	VER_NUM[15:0] =01h in case of #1Sensor. 

	0x1201
	D7-D0
	VER_NUM[15:8]
	


5. Output-mode

This sensor has 14 modes of output. ( 7 type serial and 7 type parallel)

　　Output               Serial              Raw10

Raw12

   　　　　　　　　　　　　　　　　　　      Raw8

   　　　　　　　　　　　　　　　　　　      DPCM 10bits to 8bits
                                             DPCM 12bits to 8bits 　　　　　　　　　　　　　　　　　　　　　　　　　　　　　

　　                                         DPCM 10bits to 6bits
                                             DPCM 12bits to 6bits
　　　　　　　　　　　　 Parallel　　　　　   12bit

　　　　　　　　　　　　　　　　　　　　     10bit

　　　　　　　　　　　　　　　　　　　　     8bit

DPCM10bits to 8bits
DPCM12bits to 8bits
DPCM10bits to 6bits
DPCM12bits to 6bits
  Table5-1: Explanation of Output-mode parameter
	Address
	Data
	Bit Symbol
	Description

	0x125D
	D7
	CCP_LVDS_MODE
	0h : Parallel output (default)
1h : Serial output

	
	D3
	USE_PRED2
	The predictor for DPCM compression.
0h : use predictor1 for DPCM 10bits to 8bits

1h : use predictor2 for other DPCMs (default)

	
	D2-D0
	CCP_COMP_MODE[2:0]
	(1) Serial output case 

0h RAW10

1h RAW12

2h RAW8

3h DPCM 10bits to 8bits
4h DPCM 12bits to 8bits　(default)
5h DPCM 10bits to 6bits

6h DPCM 12bits to 6bits

(2) Parallel output case 

0h 12bit  

1h 10bit  ( from LSB to 2nd LSB output “L” level) 

2h 8bit   ( from LSB to 4th LSB output “L” level)　
3h DPCM 10bits to 8bits ( from LSB to 4th LSB output “L” level)　(default)
4h DPCM 12bits to 8bits ( from LSB to 4th LSB output “L” level)　
5h DPCM 10bits to 6bits (from LSB to 6th LSB output “L” level)
6h DPCM 12bits to 6bits (from LSB to 6th LSB output “L” level)



How to set DPCM
[1] DPCM 10bits to 8bits
(1) CCP_COMP_MODE = 3d

(2) USE_PRED2 = 0d

(3) MRCK = SPCK = 1/8 and MRCK=1/8,SPCK=1/7 and MRCK=1/8,SPCK=1/6
[2] DPCM 12bits to 8bits

(1) CCP_COMP_MODE = 4d

(2) USE_PRED2 = 1d

(3) MRCK = SPCK = 1/8

[3] DPCM 10bits to 6bits

(1) CCP_COMP_MODE = 5d

(2) USE_PRED2 = 1d

(3) MRCK = SPCK = 1/6
How to set MRCK and SPCK, 

Please refer to the Section 9. PLL and Frame rate Setting when CCP2 output.
6. Start pixel information
 Start pixel information is as follows.

(1) B pixel (In case of No top/bottom flip and No right/left flip)
(2) Gb pixel (In case of No top/bottom flip and right/left flip)

(3) Gr pixel (In case of top/bottom flip and No right/left flip)

(4) R pixel (In case of top/bottom flip and right/left flip)

7. Data output specification
This sensor has dummy data at 1st line and end line.

All of output mode(e.g.binning mode/crop mode ) have dummy data.
　　　5M full output case (No top/bottom flip and No right/left flip)





Dummy data specification　

RAW10 case
0A 07 07 07 55 07 07 07 07 55 07　・・・・・・ 07 07 07 07 55
RAW8 and other format
0A 07 07 07　・・・・・・ 07
Dummy bit of multiple of 32 in serial output mode

Dummy data is without 0x00
With or without Dummy data can be selected by a resister. (Add:0x125E, D5. Resister name is

 EMBEDDED_DATA.  0h:OFF(without dummy data) 1h:ON(with dummy data) ,default setting is 1h)

Fig7-1: In case of WITH dummy data           Fig7-2: In case of WITHOUT dummy data

8. Command effect timing
If changing parameter setting, input at period of imaging data. Setting parameter will be effected next frame.

About electrical shutter, will be effected 2 flames after.

In detail, Command latch timing from FE are following formula.
 LTfFE(=Latch Timing from FE) = V blanking -7 (line)
These values depend on mode setting. Also refer to “column M” in a excel sheet at Page14









Fig8-1: Command effect timing
9. PLL and Frame rate setting when CCP2 output
(1) About CCP2 output case, please keep to the following relation of frequency
　　　LVDSCK : MRCK = 8 : 1   (w/o DPCM 10bits to 6bits)
　
 (2) Fastest frame rate will be needed, relation(1) and VCO_DIV=0d(x1 setting) 

SPCK: Sensor & ISP system clock before FIFO 
MRCK: 1/8 of CCP2 data rate
Fig9-1: PLL circuit

Fig9-2: Relation between SPCK, MRCK and LVDSCK
Table9-1: Explanation of PLL parameter
	Address
	Data
	Bit Symbol
	Description

	0x1238
	D3-D0
	CKREF_DIV[3:0]
	Selection of reference clock for PLL

0d: 1/1, 1d: 1/2 , 2d: 1/3 , 3d: 1/4 ,,,, 15d: 1/16

	0x1239
	D7-D0
	CKVAR_DIV [8:0]
	Selection of divider clock for PLL

0d to 15d : N/A , 16d: 1/16 , 17d: 1/17 ,,,, 510d: 1/510 , 511d: 1/511 

	0x1238
	D7
	
	

	0x123A
	D7-D4
	VCO_DIV[3:0]
	Selection of divider of VCO clock

0d: 1/1, 1d: 1/2 , 2d: 1/3 , 3d: 1/4 ,,,, 15d: 1/16

	
	D3-D0
	SPCK_DIV[3:0]
	Selection of divider for Clock for LOGIC
0d: 1/1, 1d: 1/2 , 2d: 1/3 , 3d: 1/4 ,,,, 15d: 1/16

	0x123B
	D7-D4
	MRCK_DIV[3:0]
	Selection of divider for Clock for LOGIC
0d: 1/1, 1d: 1/2 , 2d: 1/3 , 3d: 1/4 ,,,, 15d: 1/16

	
	D3-D0
	LVDSCK_DIV[3:0]
	Selection of divider for LVDS clock

0d: 1/1, 1d: 1/2 , 2d: 1/3 , 3d: 1/4 ,,,, 15d: 1/16


Detail of PLL and Frame rate setting, please refer to below a excel sheet (table2).
This version is ver1.7.
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Formula is as follows 
VCO [MHz] = EXTCLK * CKVAR_DIV / 3 
CCP2 [Mbps] = VCO / { ( LVDSCK_DIV + 1 ) * ( VCO_DIV + 1 ) }
spck [MHz] = VCO / { ( SPCK_DIV +1 ) * ( VCO_DIV + 1 ) }
Frame rate [fps] = { spck / ( IA_H * IA_V ) } * 1,000,000
( IA_H and IA_V : H and V values of Image area readout with blanking. )
10. Picture size and View finder setting
10-1 Picture size setting
Table10-1: Explanation of output format parameter
	Address
	Data
	Bit Symbol
	Description

	0x1221
	D2-D0
	H_COUNT[10:0]
	Selection of total horizontal clock count including blanking

Please refer to excel sheet of table of Setting rage(*1)

	0x1220
	D7-D0
	
	

	0x1223
	D4-D0
	V_COUNT[12:0]
	Selection of total Vertical line count including blanking

Setting rage is from 84d to 2730d.

	0x1222
	D7-D0
	
	

	0x1225
	D7
	TBINV
	ON/OFF of vertical inversion
0d: OFF(normal), 1d:ON (vertical flip) 

	
	D6
	RLINV
	ON/OFF of horizontal inversion
0d: OFF(normal), 1d:ON (horizontal flip) 

	0x121D
	D6-D4
	H_SIZE[2:0]
	Horizontal CROP mode  

0d:1/6, 1d: 1/4, 2d: 1/3, 3d: 1/2, 4d: 2/3, 5d: 3/4, 6d-7d: no crop (=full)

	
	D2-D0
	H_INTERMIT[2:0]
	Horizontal digital scaling mode
0d:1/6, 1d:1/4, 2d: 1/3, 3d:1/2 4d-7d: 1/1(=full)

	0x121B
	D6-D4
	PIC_SIZE[2:0]
	Vertical CROP mode
0d:1/6, 1d: 1/4, 2d: 1/3, 3d: 1/2, 4d: 2/3, 5d: 3/4, 6d-7d: no crop (=full)

	
	D2-D0
	MONI_MODE[2:0]
	Horizontal pixel binning mode 
0d:1/6, 1d:1/4, 2d: 1/3, 3d:1/2 4d-7d: 1/1(=full)

	0x1224
	D5-D0
	F_COUNT[5:0]
	Selection of intermittent frame output mode
0d: 1/1, 1d: 1/2 , 2d: 1/3 , 3d: 1/4 ,,,, 63d: 1/64


  Below excel sheet is table of H_count setting range.
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  If Night mode setting like a long exposure is needed, please increase value of V_COUNT (not slowing down of
 vco/pixclk).
10-1-1 Output format setting
  Please refer to a excel sheet at Page 11(table2)
10-2 VGA view finder with zoom setting
 Please refer to a excel sheet at Page 11 (table3)
10-3 How to digital zoom in case of VGA

Please refer to a excel sheet at Page 11 (digital zoom page)
11. Analog gain and Digital gain setting
Table11-1: Explanation of Gain setting parameter
	Address
	Data
	Bit Symbol
	Description

	0x124A
	D3-D0
	MAG[11:0]
	Analog gain setting
20h: 0dB, 40h: 6dB, 80h: 12dB, 100h: 18dB(max recommended)

	0x1249
	D7-D0
	
	

	0x124D
	D1-D0
	MDG[9:0]
	Gain setting of digital gain
0h: x1, 3FF: x 2 (Normal mode) ( **Depend on setting of DGM_MODE)

	0x124C
	D7-D0
	
	

	0x124D
	D7-D6
	DGM_MODE[1:0]
	0d : from x1 to x2

1d : from x0 to x2

2d : from x1 to x3

3d : from x0 to x4


11-1 Analog gain

Analog gain can be changed by MAG [11-0]. (Add:0x1249 Data:D7-D0 and Add:0x124A Data:D3-D0)
Analog gain [dB] = 20*log10 (setting value(decimal) /32) 

   Setting range is from 0x020 to 0x100.

11-2 Digital gain

Digital gain can be changed by MDG [9-0]. (Add:0x124C Data:D7-D0 and Add:0x124D Data:D1-D0)

Changing DGM_MODE(Add:124D D7-D6), characteristics of digital gain can be changed.

DGM_MODE=0d

 Digital gain[dB] = 20*log10(1/1023*Setting value(hex)+1)
DGM_MODE=1d

 Digital gain[dB] = 20*log10(2/1023* Setting value(hex))
DGM_MODE=2d

 Digital gain[dB] = 20*log10(2/1023* Setting value(hex)+1)
DGM_MODE=3d

 Digital gain[dB] = 20*log10(4/1023* Setting value(hex))

13. Preset gain and White balance gain
Table13-1: Explanation of White balance parameter
	Address
	Data
	Bit Symbol
	Description

	0x1435
	D7-D0
	PWB_RG[7:0]
	Pre-set gain for Red pixel (00h:x1, FFh:x3)

	0x1436
	D7-D0
	PWB_GRG[7:0]
	Pre-set gain for G pixel in Red line. (00h:x1, FFh:x3)

	0x1437
	D7-D0
	PWB_GBG[7:0]
	Pre-set gain for G pixel in Blue line. (00h:x1, FFh:x3)

	0x1438
	D7-D0
	PWB_BG[7:0]
	Pre-set gain for Blue pixel（00h:x1, FFh: x3)

	0x124E
	D1-D0
	WB_RG[9:0]
	Gain setting of B digital gain for white balance
0h: x0, 　100h: x1,　200h: x2,　3FFh: x 4

	0x124F
	D7-D0
	
	

	0x124E
	D3-D2
	WB_GG[9:0]
	Gain setting of G digital gain for white balance
0h: x0, 　100h: x1,　200h: x2,　3FFh: x 4

	0x1250
	D7-D0
	
	

	0x124E
	D5-D4
	WB_BG[9:0]
	Gain setting of B digital gain for white balance
0h: x0, 　100h: x1,　200h: x2,　3FFh: x 4

	0x1251
	D5-D4
	
	

	0x1439
	D7
	DIG_PWB_SW
	Switch of Preset-White-balance (0d:disable / 1d:enable)


14. Electrical shutter
Table14-1: Explanation of Electrical shutter parameter
	Address
	Data
	Bit Symbol
	Description

	0x1244
	D7-D0
	MES[15:0]
	Setting of electrical exposure time
1h: 1H ~ FFFFh: 65535H ( max)

	0x1243
	D7-D0
	
	


 max exp time(MES) = VCOUNT value (=Total line numbers ) - 4line
15. Data format of CCP2 Output
8 byte of synchronization codes are attached at the start and the end of each frame and each line.

	
	Code
	Value

	SOL
	Line start code
	FFH 00H 00H 00H

	EOL
	Line end code
	FFH 00H 00H 01H

	SOF
	Frame start code
	FFH 00H 00H 02H

	EOF
	Frame end code
	FFH 00H 00H 03H


<Data structure in one vertical scan for CCP2 output>
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 Horizontal pixel count for effective pixels 

SOF

EOF
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To detect possible errors in transmission, a checksum is calculated over each data line. The checksum is realized as 16-bit CRC. The generator polynomial is x^16+x^12+x^5+1. The checksum sequence is then padded with 16-bit padding sequence (101010 ---10) to fulfill the 32-bit word alignment requirement in the CCP link. The transmission of checksum is illustrated in the figure below.
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Note: C15 represents x', CO represents x'*
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Data description in each byte in one line (LSB first expression)
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<Bit by bit structure>  

Output mode of sensor raw data

　　10 bit sensor raw data are divided into upper 8 bit and lower 2 bit to send 10 bit depth data in 8 bit data scheme of CCP serial output. The following procedure and data arrangement is implemented to avoid 00h and FFh appearance in each 8 bit data.


[image: image15]
16. CCP2 Skew Adjustment
I2C command at 0x1269 address is used to adjust the delay of data and strobe signal in CCP2 to compensate skew between data and strobe.  CRC data is checked for a certain pattern data by changing the data at address 0x1269 as 40h->30h->20h->10h->00h->01h->02h->03h->04h to find out OK zone. After that 0x1269 is set corresponding to the center of the OK zone.

	Address
	Data
	Bit Symbol
	Description

	0x1269
	D7-D4
	CCP2SDLY[3:0]
	CCP2 strobe signal delay adjustment
0h: No delay, 1h: 0.1nsec delay, 2h: 0.2nsec delay, ~ Fh: 1.5nsec delay

	
	D3-D0
	CCP2DDLY[3:0]
	CCP2 data signal delay adjustment
0h: No delay, 1h: 0.1nsec delay, 2h: 0.2nsec delay, ~ Fh:  1.5nsec delay

	0x1268
	D7
	CCP2STP_X
	CCP2 output ON/OFF
0h: ON(=operate), 1h: OFF(=stop)

	0x1263
	D4
	CCP2CRCSW
	CRC data output ON/OFF
0h: OFF, 1h: ON(CRC data are added)



17. Revision History
Revision           Date                Comments

Ver2.30a           21th Dec, 2008       Draft
Ver2.30b           11th May, 2009       Following yellow hatched items are added. 

Sensor/Module model name (P1,P3)

Data format of CCP2 Output(P21)

CCP2 Skew Adjustment(P24)
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Order of input about IIC command. 


(1)LSTB (Add:0x126C bit8 = 1, default is 0)


(2) Another commands.


(3) SLEEP(Add:0x1252 bit8 = 1, default is 0)
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The host rearranges the five bytes to 4 pixel data with 10 bit.





(3)





When all bits of No.5 byte are 0,  00h is replaced by 10h.　In the　LSB　first form, “00001000” is used in conformity with CCP2 specification.
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The four pixel data with 10 bit  are arranged into the following five bytes.





The upper 8 bit has never all "0"  value.





10 bit data ( 4 - 1023) is separated into upper 8bit and lower 2 bit.
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for example, the black level is set to 64 level .
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				Stingray 5M camera module register mode settings

				Revision		Date		Comment		Seting file

										Scooby format		TSB sw format

				v1.00		6/22/07		first released		-		-

				v1.11		8/3/07		(1) Max value of H_COUNT                                                                                                       (2) Value of CKVAR_DIV                                                                                      (3)LVDSCK_DIV in mode 5&6                                                                                              (4) H_COUNT in mode 2&4&5           (5)LVDSCK_DIV,PIC_SIZE,H_SIZE,MONI_MODE,H_INTERMIT,H_COUNT in x2-x4 of View finder & VGA zoom		-		-

				v1.2		8/17/07		Min H_COUNT (In case of RAW8 case/DPCM10-8 ) update		-		-

				v1.3		8/28/07		No update but into Aplication note ( ET8EK8_APLI_E040.doc)		-		-

				v1.4		8/28/07		Min H_COUNT (In case of RAW10 case) update		-		-

				v1.5		10/16/07		Limitation of VCO,SPCK and LVDSCK is added.		-		-

				v1.6		6/9/08		Min H_COUNT (In case of RAW8 case/DPCM10-8 ) update		-		-

				v1.7		2008/10/;31		Command latch timing from FE are added at "column M" (x = V blanking - 7)





Ver1.7

				Parameter Setting Table

				Table1   Limitation of Ectclk & H_COUT & V_COUNT																																												TOSHIBA Confidential

						Value　(decimal)		unit		Min value (decimal)		Max value (decimal)

				Extclk		9.6		MHz		6		20

				H_COUNT				-		137		340		RAW10 case

										128				RAW8 case/DPCM10-8

				V_COUNT				-		84		2730

						unit		Min		Max

				VCO		MHz		320		640

				SPCK		MHz		25		92		Please refer to Min-spck

				LVDSCK		MHz		11		640		Please refer to Min-lvdsck

																																		Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221     0x1220		0x1223     0x1222

																																		Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0              D7-D0

				Table2   All output table																																Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout            (with blanking)				Sensor chip output              (w/o blanking)				Command latch timing from FE (H)		Max Frame rate [fps]		spck		CCP2
[Mbps]		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]						Register values for each address

				No		Bin or Crop		Binning		Digital scaling		Crop (V,H)		Format		Size		H		V		H		V																																				0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				1		Binning / digital scaling		1/1				1/1		DPCM                10 to 8		16VGA		3072		2016		2592		1968		41		12.92		80		640		640		200		0		7		0		6		6		4		4		128		84				1		64		02		70		07		64		64		00		80		00		54

				2										RAW10				3288										11.95		79.2		633.6		633.6		198		0		7		0						4		4		137		84				2		63		02		70		07		64		64		00		89		00		54

				3				1/2						DPCM                10 to 8		4VGA		3072		1008		1296		984		17		29.53		91.4		320		640		200		1		6		0						3		3		128		84				3		64		02		71		06		63		63		00		80		00		54

				4				1/3						RAW10		SVGA		3288		672		864		656		9		35.84		79.2		316.8		633.6		198		1		7		0						2		2		137		84				4		63		02		71		07		62		62		00		89		00		54

				5				1/4								VGA		3288		504		648		492		5		47.79		79.2		316.8		633.6		198		1		7		0						1		1		137		84				5		63		02		71		07		61		61		00		89		00		54

				6				1/6								CIF		3384		336		432		328		1		69.66		79.2		316.8		633.6		198		1		7		0						0		0		141		84		automatically calculated		6		63		02		71		07		60		60		00		8D		00		54

				7		Crop +  Binning / digital scaling		1/1				3/4				3/4		3288		1512		1944		1476		29		15.93		79.2		633.6		633.6		198		0		7		0		5		5		4		4		137		84				7		63		02		70		07		54		54		00		89		00		54

				8				1/2										3288		756		972		738		11		31.86		79.2		633.6		633.6		198		0		7		0						3		3		137		84				8		63		02		70		07		53		53		00		89		00		54

				9				1/3										3288		504		648		492		5		47.79		79.2		633.6		633.6		198		0		7		0						2		2		137		84				9		63		02		70		07		52		52		00		89		00		54

				10				1/1				2/3				2/3		3288		1344		1728		1312		25		17.92		79.2		633.6		633.6		198		0		7		0		4		4		4		4		137		84				10		63		02		70		07		44		44		00		89		00		54

				11				1/2										3288		672		864		656		9		35.84		79.2		633.6		633.6		198		0		7		0						3		3		137		84				11		63		02		70		07		43		43		00		89		00		54

				12				1/4										3288		336		432		328		1		71.69		79.2		633.6		633.6		198		0		7		0						1		1		137		84				12		63		02		70		07		41		41		00		89		00		54

				13				1/1				1/2				1/2		3288		1008		1296		984		17		23.90		79.2		633.6		633.6		198		0		7		0		3		3		4		4		137		84				13		63		02		70		07		34		34		00		89		00		54

				14				1/2										3288		504		648		492		5		47.79		79.2		633.6		633.6		198		0		7		0						3		3		137		84				14		63		02		70		07		33		33		00		89		00		54

				15				1/3										3288		336		432		328		1		71.69		79.2		633.6		633.6		198		0		7		0						2		2		137		84				15		63		02		70		07		32		32		00		89		00		54

				16				1/1				1/3				1/3		3288		672		864		656		9		35.84		79.2		633.6		633.6		198		0		7		0		2		2		4		4		137		84				16		63		02		70		07		24		24		00		89		00		54

				17				1/2										3288		336		432		328		1		71.69		79.2		633.6		633.6		198		0		7		0						3		3		137		84				17		63		02		70		07		23		23		00		89		00		54

				18				1/1				1/2				1/4		3288		504		648		492		5		47.79		79.2		633.6		633.6		198		0		7		0		1		1		4		4		137		84				18		63		02		70		07		14		14		00		89		00		54

				19				1/1				1/6				1/6		3288		336		432		328		1		71.69		79.2		633.6		633.6		198		0		7		0		0		0		4		4		137		84				19		63		02		70		07		04		04		00		89		00		54

																																		Notes		0d：N/A               
   ↓                                15d：N/A
   16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
    1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
    1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting

																																		Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221      0x1220		0x1223      0x1222

																																		Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0             D7-D0

				Table3   View finder & VGA zoom																																Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout          (with blanking)				Sensor chip output             (w/o blanking)				Command latch timing from FE(H)		Frame rate [fps]		spck		CCP2		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]		automatically calculated				Register values for each address

				Zoom ratio		Binning		Digital scaling		Crop(V)		Crop(H)		Format		Size		H		V		H		V																																				0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				x1 - x1.33		1/3		1/1		1/1		1/1		RAW10		View finder & VGA zoom		3936		672		2592		656		9		29.94		79.2		633.6		633.6		198		0		7		0		6		6		2		4		164		84						63		02		70		07		62		64		00		A4		0		54

				x1.33 - x2.04		1/2		1/1		1/1		3/4						3504		756		2592		738		11		29.90		79.2		633.6		633.6		198		0		7		0		5		6		3		4		146		84						63		02		70		07		53		64		00		92		0		54

				x2 - x4		'1/1		'1/1		1/2		1/2		DPCM                10 to 8				3072		1008		1296		984		17		29.53		91.4		320		640		200		1		6		0		3		3		4		4		128		84						64		02		71		06		34		34		00		80		0		54

																																		Notes		0d：N/A               
     ↓                      15d：N/A
   16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
     1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
    1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting

				Min-spck

				bits/pixel		10

						H		V

				readout/pixels		3288		2016		w blanking

												Min-fps

				Min-spck		24.9		MHz				3.75		fps

				Min-lvdsck

				spck		25

				min-readout		440						1/6 mode (Horizontal =432 + 8(synchronization codes))

				max-horizontal		8160						(=340(max hcount) x 24)

				1byte=8bit		8

				Min-lvdsck		10.8		MHz



(*)
Adjusting H_COUNT to output nearly 12fps in mode2 
Adjusting H_COUNT to output nearly 30fps in mode3   
Adjusting H_COUNT to output nearly 36fps in mode4  
Adjusting H_COUNT to output nearly 48fps in mode5



Ver1.6

				Parameter Setting Table

				Table1   Limitation of Ectclk & H_COUT & V_COUNT																																										TOSHIBA Confidential

						Value　(decimal)		unit		Min value (decimal)		Max value (decimal)

				Extclk		9.6		MHz		6		20

				H_COUNT				-		137		340		RAW10 case

										128				RAW8 case/DPCM10-8

				V_COUNT				-		84		2730

						unit		Min		Max

				VCO		MHz		320		640

				SPCK		MHz		25		92		Please refer to Min-spck

				LVDSCK		MHz		11		640		Please refer to Min-lvdsck

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221     0x1220		0x1223     0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0              D7-D0

				Table2   All output table																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout            (with blanking)				Sensor chip output              (w/o blanking)				Max Frame rate [fps]		spck		CCP2
[Mbps]		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]						Register values for each address

				No		Bin or Crop		Binning		Digital scaling		Crop (V,H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				1		Binning / digital scaling		1/1				1/1		DPCM                10 to 8		16VGA		3072		2016		2592		1968		12.92		80		640		640		200		0		7		0		6		6		4		4		128		84				1		64		02		70		07		64		64		00		80		00		54

				2										RAW10				3288								11.95		79.2		633.6		633.6		198		0		7		0						4		4		137		84				2		63		02		70		07		64		64		00		89		00		54

				3				1/2						DPCM                10 to 8		4VGA		3072		1008		1296		984		29.53		91.4		320		640		200		1		6		0						3		3		128		84				3		64		02		71		06		63		63		00		80		00		54

				4				1/3						RAW10		SVGA		3288		672		864		656		35.84		79.2		316.8		633.6		198		1		7		0						2		2		137		84				4		63		02		71		07		62		62		00		89		00		54

				5				1/4								VGA		3288		504		648		492		47.79		79.2		316.8		633.6		198		1		7		0						1		1		137		84				5		63		02		71		07		61		61		00		89		00		54

				6				1/6								CIF		3384		336		432		328		69.66		79.2		316.8		633.6		198		1		7		0						0		0		141		84		automatically calculated		6		63		02		71		07		60		60		00		8D		00		54

				7		Crop +  Binning / digital scaling		1/1				3/4				3/4		3288		1512		1944		1476		15.93		79.2		633.6		633.6		198		0		7		0		5		5		4		4		137		84				7		63		02		70		07		54		54		00		89		00		54

				8				1/2										3288		756		972		738		31.86		79.2		633.6		633.6		198		0		7		0						3		3		137		84				8		63		02		70		07		53		53		00		89		00		54

				9				1/3										3288		504		648		492		47.79		79.2		633.6		633.6		198		0		7		0						2		2		137		84				9		63		02		70		07		52		52		00		89		00		54

				10				1/1				2/3				2/3		3288		1344		1728		1312		17.92		79.2		633.6		633.6		198		0		7		0		4		4		4		4		137		84				10		63		02		70		07		44		44		00		89		00		54

				11				1/2										3288		672		864		656		35.84		79.2		633.6		633.6		198		0		7		0						3		3		137		84				11		63		02		70		07		43		43		00		89		00		54

				12				1/4										3288		336		432		328		71.69		79.2		633.6		633.6		198		0		7		0						1		1		137		84				12		63		02		70		07		41		41		00		89		00		54

				13				1/1				1/2				1/2		3288		1008		1296		984		23.90		79.2		633.6		633.6		198		0		7		0		3		3		4		4		137		84				13		63		02		70		07		34		34		00		89		00		54

				14				1/2										3288		504		648		492		47.79		79.2		633.6		633.6		198		0		7		0						3		3		137		84				14		63		02		70		07		33		33		00		89		00		54

				15				1/3										3288		336		432		328		71.69		79.2		633.6		633.6		198		0		7		0						2		2		137		84				15		63		02		70		07		32		32		00		89		00		54

				16				1/1				1/3				1/3		3288		672		864		656		35.84		79.2		633.6		633.6		198		0		7		0		2		2		4		4		137		84				16		63		02		70		07		24		24		00		89		00		54

				17				1/2										3288		336		432		328		71.69		79.2		633.6		633.6		198		0		7		0						3		3		137		84				17		63		02		70		07		23		23		00		89		00		54

				18				1/1				1/2				1/4		3288		504		648		492		47.79		79.2		633.6		633.6		198		0		7		0		1		1		4		4		137		84				18		63		02		70		07		14		14		00		89		00		54

				19				1/1				1/6				1/6		3288		336		432		328		71.69		79.2		633.6		633.6		198		0		7		0		0		0		4		4		137		84				19		63		02		70		07		04		04		00		89		00		54

																																Notes		0d：N/A               
   ↓                                15d：N/A
   16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
    1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
    1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221      0x1220		0x1223      0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0             D7-D0

				Table3   View finder & VGA zoom																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout          (with blanking)				Sensor chip output             (w/o blanking)				Frame rate [fps]		spck		CCP2		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]		automatically calculated				Register values for each address

				Zoom ratio		Binning		Digital scaling		Crop(V)		Crop(H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				x1 - x1.33		1/3		1/1		1/1		1/1		RAW10		View finder & VGA zoom		3936		672		2592		656		29.94		79.2		633.6		633.6		198		0		7		0		6		6		2		4		164		84						63		02		70		07		62		64		00		A4		0		54

				x1.33 - x2.04		1/2		1/1		1/1		3/4						3504		756		2592		738		29.90		79.2		633.6		633.6		198		0		7		0		5		6		3		4		146		84						63		02		70		07		53		64		00		92		0		54

				x2 - x4		'1/1		'1/1		1/2		1/2		DPCM                10 to 8				3072		1008		1296		984		29.53		91.4		320		640		200		1		6		0		3		3		4		4		128		84						64		02		71		06		34		34		00		80		0		54

																																Notes		0d：N/A               
     ↓                      15d：N/A
   16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
     1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
    1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting

				Min-spck

				bits/pixel		10

						H		V

				readout/pixels		3288		2016		w blanking

												Min-fps

				Min-spck		24.9		MHz				3.75		fps

				Min-lvdsck

				spck		25

				min-readout		440						1/6 mode (Horizontal =432 + 8(synchronization codes))

				max-horizontal		8160						(=340(max hcount) x 24)

				1byte=8bit		8

				Min-lvdsck		10.8		MHz



(*)
Adjusting H_COUNT to output nearly 12fps in mode2 
Adjusting H_COUNT to output nearly 30fps in mode3   
Adjusting H_COUNT to output nearly 36fps in mode4  
Adjusting H_COUNT to output nearly 48fps in mode5



Ver1.5

				Parameter Setting Table

				Table1   Limitation of Ectclk & H_COUT & V_COUNT																																										TOSHIBA Confidential

						Value　(decimal)		unit		Min value (decimal)		Max value (decimal)

				Extclk		9.6		MHz		6		20

				H_COUNT				-		137		340		RAW10 case

										126				RAW8 case/DPCM10-8

				V_COUNT				-		84		2730

						unit		Min		Max

				VCO		MHz		320		640

				SPCK		MHz		25		92		Please refer to Min-spck

				LVDSCK		MHz		11		640		Please refer to Min-lvdsck

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221     0x1220		0x1223     0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0              D7-D0

				Table2   All output table																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout            (with blanking)				Sensor chip output              (w/o blanking)				Max Frame rate [fps]		spck		CCP2
[Mbps]		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]						Register values for each address

				No		Bin or Crop		Binning		Digital scaling		Crop (V,H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				1		Binning / digital scaling		1/1				1/1		DPCM                10 to 8		16VGA		3024		2016		2592		1968		13.12		80		640		640		200		0		7		0		6		6		4		4		126		84				1		64		02		70		07		64		64		00		7E		00		54

				2										RAW10				3288								11.95		79.2		633.6		633.6		198		0		7		0						4		4		137		84				2		63		02		70		07		64		64		00		89		00		54

				3				1/2						DPCM                10 to 8		4VGA		3024		1008		1296		984		29.99		91.4		320		640		200		1		6		0						3		3		126		84				3		64		02		71		06		63		63		00		7E		00		54

				4				1/3						RAW10		SVGA		3288		672		864		656		35.84		79.2		316.8		633.6		198		1		7		0						2		2		137		84				4		63		02		71		07		62		62		00		89		00		54

				5				1/4								VGA		3288		504		648		492		47.79		79.2		316.8		633.6		198		1		7		0						1		1		137		84				5		63		02		71		07		61		61		00		89		00		54

				6				1/6								CIF		3384		336		432		328		69.66		79.2		316.8		633.6		198		1		7		0						0		0		141		84		automatically calculated		6		63		02		71		07		60		60		00		8D		00		54

				7		Crop +  Binning / digital scaling		1/1				3/4				3/4		3288		1512		1944		1476		15.93		79.2		633.6		633.6		198		0		7		0		5		5		4		4		137		84				7		63		02		70		07		54		54		00		89		00		54

				8				1/2										3288		756		972		738		31.86		79.2		633.6		633.6		198		0		7		0						3		3		137		84				8		63		02		70		07		53		53		00		89		00		54

				9				1/3										3288		504		648		492		47.79		79.2		633.6		633.6		198		0		7		0						2		2		137		84				9		63		02		70		07		52		52		00		89		00		54

				10				1/1				2/3				2/3		3288		1344		1728		1312		17.92		79.2		633.6		633.6		198		0		7		0		4		4		4		4		137		84				10		63		02		70		07		44		44		00		89		00		54

				11				1/2										3288		672		864		656		35.84		79.2		633.6		633.6		198		0		7		0						3		3		137		84				11		63		02		70		07		43		43		00		89		00		54

				12				1/4										3288		336		432		328		71.69		79.2		633.6		633.6		198		0		7		0						1		1		137		84				12		63		02		70		07		41		41		00		89		00		54

				13				1/1				1/2				1/2		3288		1008		1296		984		23.90		79.2		633.6		633.6		198		0		7		0		3		3		4		4		137		84				13		63		02		70		07		34		34		00		89		00		54

				14				1/2										3288		504		648		492		47.79		79.2		633.6		633.6		198		0		7		0						3		3		137		84				14		63		02		70		07		33		33		00		89		00		54

				15				1/3										3288		336		432		328		71.69		79.2		633.6		633.6		198		0		7		0						2		2		137		84				15		63		02		70		07		32		32		00		89		00		54

				16				1/1				1/3				1/3		3288		672		864		656		35.84		79.2		633.6		633.6		198		0		7		0		2		2		4		4		137		84				16		63		02		70		07		24		24		00		89		00		54

				17				1/2										3288		336		432		328		71.69		79.2		633.6		633.6		198		0		7		0						3		3		137		84				17		63		02		70		07		23		23		00		89		00		54

				18				1/1				1/2				1/4		3288		504		648		492		47.79		79.2		633.6		633.6		198		0		7		0		1		1		4		4		137		84				18		63		02		70		07		14		14		00		89		00		54

				19				1/1				1/6				1/6		3288		336		432		328		71.69		79.2		633.6		633.6		198		0		7		0		0		0		4		4		137		84				19		63		02		70		07		04		04		00		89		00		54

																																Notes		0d：N/A               
   ↓                                15d：N/A
   16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
    1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
    1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221      0x1220		0x1223      0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0             D7-D0

				Table3   View finder & VGA zoom																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout          (with blanking)				Sensor chip output             (w/o blanking)				Frame rate [fps]		spck		CCP2		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]		automatically calculated				Register values for each address

				Zoom ratio		Binning		Digital scaling		Crop(V)		Crop(H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				x1 - x1.33		1/3		1/1		1/1		1/1		RAW10		View finder & VGA zoom		3936		672		2592		656		29.94		79.2		633.6		633.6		198		0		7		0		6		6		2		4		164		84						63		02		70		07		62		64		00		A4		0		54

				x1.33 - x2.04		1/2		1/1		1/1		3/4						3504		756		2592		738		29.90		79.2		633.6		633.6		198		0		7		0		5		6		3		4		146		84						63		02		70		07		53		64		00		92		0		54

				x2 - x4		'1/1		'1/1		1/2		1/2		DPCM                10 to 8				3024		1008		1296		984		29.99		91.4		320		640		200		1		6		0		3		3		4		4		126		84						64		02		71		06		34		34		00		7E		0		54

																																Notes		0d：N/A               
     ↓                      15d：N/A
   16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
     1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
    1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting

				Min-spck

				bits/pixel		10

						H		V

				readout/pixels		3288		2016		w blanking

												Min-fps

				Min-spck		24.9		MHz				3.75		fps

				Min-lvdsck

				spck		25

				min-readout		440						1/6 mode (Horizontal =432 + 8(synchronization codes))

				max-horizontal		8160						(=340(max hcount) x 24)

				1byte=8bit		8

				Min-lvdsck		10.8		MHz



(*)
Adjusting H_COUNT to output nearly 12fps in mode2 
Adjusting H_COUNT to output nearly 30fps in mode3   
Adjusting H_COUNT to output nearly 36fps in mode4  
Adjusting H_COUNT to output nearly 48fps in mode5



Ver1.4

				Parameter Setting Table

				Table1   Limitation of Ectclk & H_COUT & V_COUNT																																										TOSHIBA Confidential

						Value　(decimal)		unit		Min value (decimal)		Max value (decimal)

				Extclk		9.6		MHz		6		20

				H_COUNT				-		137		340		RAW10 case

										126				RAW8 case/DPCM10-8

				V_COUNT				-		84		2730

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221     0x1220		0x1223     0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0              D7-D0

				Table2   All output table																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout            (with blanking)				Sensor chip output              (w/o blanking)				Max Frame rate [fps]		spck		CCP2
[Mbps]		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]						Register values for each address

				No		Bin or Crop		Binning		Digital scaling		Crop (V,H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				1		Binning / digital scaling		1/1				1/1		DPCM                10 to 8		16VGA		3024		2016		2592		1968		13.19		80.4		643.2		643.2		201		0		7		0		6		6		4		4		126		84				1		64		82		70		07		64		64		00		7E		00		54

				2										RAW10				3288								11.95		79.2		633.6		633.6		198		0		7		0						4		4		137		84				2		63		02		70		07		64		64		00		89		00		54

				3				1/2								4VGA		3288		1008		1296		984		29.69		98.4		393.6		787.2		246		1		7		0						3		3		137		84				3		7B		02		71		07		63		63		00		89		00		54

				4				1/3								SVGA		3288		672		864		656		35.84		79.2		316.8		633.6		198		1		7		0						2		2		137		84				4		63		02		71		07		62		62		00		89		00		54

				5				1/4								VGA		3288		504		648		492		47.79		79.2		316.8		633.6		198		1		7		0						1		1		137		84				5		63		02		71		07		61		61		00		89		00		54

				6				1/6								CIF		3384		336		432		328		69.66		79.2		316.8		633.6		198		1		7		0						0		0		141		84		automatically calculated		6		63		02		71		07		60		60		00		8D		00		54

				7		Crop +  Binning / digital scaling		1/1				3/4				3/4		3288		1512		1944		1476		15.93		79.2		633.6		633.6		198		0		7		0		5		5		4		4		137		84				7		63		02		70		07		54		54		00		89		00		54

				8				1/2										3288		756		972		738		31.86		79.2		633.6		633.6		198		0		7		0						3		3		137		84				8		63		02		70		07		53		53		00		89		00		54

				9				1/3										3288		504		648		492		47.79		79.2		633.6		633.6		198		0		7		0						2		2		137		84				9		63		02		70		07		52		52		00		89		00		54

				10				1/1				2/3				2/3		3288		1344		1728		1312		17.92		79.2		633.6		633.6		198		0		7		0		4		4		4		4		137		84				10		63		02		70		07		44		44		00		89		00		54

				11				1/2										3288		672		864		656		35.84		79.2		633.6		633.6		198		0		7		0						3		3		137		84				11		63		02		70		07		43		43		00		89		00		54

				12				1/4										3288		336		432		328		71.69		79.2		633.6		633.6		198		0		7		0						1		1		137		84				12		63		02		70		07		41		41		00		89		00		54

				13				1/1				1/2				1/2		3288		1008		1296		984		23.90		79.2		633.6		633.6		198		0		7		0		3		3		4		4		137		84				13		63		02		70		07		34		34		00		89		00		54

				14				1/2										3288		504		648		492		47.79		79.2		633.6		633.6		198		0		7		0						3		3		137		84				14		63		02		70		07		33		33		00		89		00		54

				15				1/3										3288		336		432		328		71.69		79.2		633.6		633.6		198		0		7		0						2		2		137		84				15		63		02		70		07		32		32		00		89		00		54

				16				1/1				1/3				1/3		3288		672		864		656		35.84		79.2		633.6		633.6		198		0		7		0		2		2		4		4		137		84				16		63		02		70		07		24		24		00		89		00		54

				17				1/2										3288		336		432		328		71.69		79.2		633.6		633.6		198		0		7		0						3		3		137		84				17		63		02		70		07		23		23		00		89		00		54

				18				1/1				1/2				1/4		3288		504		648		492		47.79		79.2		633.6		633.6		198		0		7		0		1		1		4		4		137		84				18		63		02		70		07		14		14		00		89		00		54

				19				1/1				1/6				1/6		3288		336		432		328		71.69		79.2		633.6		633.6		198		0		7		0		0		0		4		4		137		84				19		63		02		70		07		04		04		00		89		00		54

																																Notes		0d：N/A               
   ↓                                15d：N/A
   16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221      0x1220		0x1223      0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0             D7-D0

				Table3   View finder & VGA zoom																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout          (with blanking)				Sensor chip output             (w/o blanking)				Frame rate [fps]		spck		CCP2		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]		automatically calculated				Register values for each address

				Zoom ratio		Binning		Digital scaling		Crop(V)		Crop(H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				x1 - x1.33		1/3		1/1		1/1		1/1		RAW10		View finder & VGA zoom		3936		672		2592		656		29.94		79.2		633.6		633.6		198		0		7		0		6		6		2		4		164		84						63		02		70		07		62		64		00		A4		0		54

				x1.33 - x2.04		1/2		1/1		1/1		3/4						3504		756		2592		738		29.90		79.2		633.6		633.6		198		0		7		0		5		6		3		4		146		84						63		02		70		07		53		64		00		92		0		54

				x2 - x4		'1/1		'1/1		1/2		1/2						3288		1008		1296		984		29.93		99.2		396.8		793.6		248		1		7		0		3		3		4		4		137		84						7C		02		71		07		34		34		00		89		0		54

																																Notes		0d：N/A               
   ↓                      15d：N/A
16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting



(*)
Adjusting H_COUNT to output nearly 12fps in mode2 
Adjusting H_COUNT to output nearly 30fps in mode3   
Adjusting H_COUNT to output nearly 36fps in mode4  
Adjusting H_COUNT to output nearly 48fps in mode5



Ver1.3

				Parameter Setting Table

				Table1   Limitation of Ectclk & H_COUT & V_COUNT																																										TOSHIBA Confidential

						Value　(decimal)		unit		Min value (decimal)		Max value (decimal)

				Extclk		9.6		MHz		6		20

				H_COUNT				-		136		340		RAW10 case

										126				RAW8 case/DPCM10-8

				V_COUNT				-		84		2730

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221     0x1220		0x1223     0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0              D7-D0

				Table2   All output table																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout            (with blanking)				Sensor chip output              (w/o blanking)				Max Frame rate [fps]		spck		CCP2
[Mbps]		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]						Register values for each address

				No		Bin or Crop		Binning		Digital scaling		Crop (V,H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				1		Binning / digital scaling		1/1				1/1		DPCM                10 to 8		16VGA		3024		2016		2592		1968		13.19		80.4		643.2		643.2		201		0		7		0		6		6		4		4		126		84				1		64		82		70		07		64		64		00		7E		00		54

				2										RAW10				3264								12.04		79.2		633.6		633.6		198		0		7		0						4		4		136		84				2		63		02		70		07		64		64		00		88		00		54

				3				1/2								4VGA		3288		1008		1296		984		29.69		98.4		393.6		787.2		246		1		7		0						3		3		137		84				3		7B		02		71		07		63		63		00		89		00		54

				4				1/3								SVGA		3264		672		864		656		36.11		79.2		316.8		633.6		198		1		7		0						2		2		136		84				4		63		02		71		07		62		62		00		88		00		54

				5				1/4								VGA		3288		504		648		492		47.79		79.2		316.8		633.6		198		1		7		0						1		1		137		84				5		63		02		71		07		61		61		00		89		00		54

				6				1/6								CIF		3384		336		432		328		69.66		79.2		316.8		633.6		198		1		7		0						0		0		141		84		automatically calculated		6		63		02		71		07		60		60		00		8D		00		54

				7		Crop +  Binning / digital scaling		1/1				3/4				3/4		3264		1512		1944		1476		16.05		79.2		633.6		633.6		198		0		7		0		5		5		4		4		136		84				7		63		02		70		07		54		54		00		88		00		54

				8				1/2										3264		756		972		738		32.10		79.2		633.6		633.6		198		0		7		0						3		3		136		84				8		63		02		70		07		53		53		00		88		00		54

				9				1/3										3264		504		648		492		48.14		79.2		633.6		633.6		198		0		7		0						2		2		136		84				9		63		02		70		07		52		52		00		88		00		54

				10				1/1				2/3				2/3		3264		1344		1728		1312		18.05		79.2		633.6		633.6		198		0		7		0		4		4		4		4		136		84				10		63		02		70		07		44		44		00		88		00		54

				11				1/2										3264		672		864		656		36.11		79.2		633.6		633.6		198		0		7		0						3		3		136		84				11		63		02		70		07		43		43		00		88		00		54

				12				1/4										3264		336		432		328		72.22		79.2		633.6		633.6		198		0		7		0						1		1		136		84				12		63		02		70		07		41		41		00		88		00		54

				13				1/1				1/2				1/2		3264		1008		1296		984		24.07		79.2		633.6		633.6		198		0		7		0		3		3		4		4		136		84				13		63		02		70		07		34		34		00		88		00		54

				14				1/2										3264		504		648		492		48.14		79.2		633.6		633.6		198		0		7		0						3		3		136		84				14		63		02		70		07		33		33		00		88		00		54

				15				1/3										3264		336		432		328		72.22		79.2		633.6		633.6		198		0		7		0						2		2		136		84				15		63		02		70		07		32		32		00		88		00		54

				16				1/1				1/3				1/3		3264		672		864		656		36.11		79.2		633.6		633.6		198		0		7		0		2		2		4		4		136		84				16		63		02		70		07		24		24		00		88		00		54

				17				1/2										3264		336		432		328		72.22		79.2		633.6		633.6		198		0		7		0						3		3		136		84				17		63		02		70		07		23		23		00		88		00		54

				18				1/1				1/2				1/4		3264		504		648		492		48.14		79.2		633.6		633.6		198		0		7		0		1		1		4		4		136		84				18		63		02		70		07		14		14		00		88		00		54

				19				1/1				1/6				1/6		3264		336		432		328		72.22		79.2		633.6		633.6		198		0		7		0		0		0		4		4		136		84				19		63		02		70		07		04		04		00		88		00		54

																																Notes		0d：N/A               
   ↓                      15d：N/A
16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221      0x1220		0x1223      0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0             D7-D0

				Table3   View finder & VGA zoom																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout          (with blanking)				Sensor chip output             (w/o blanking)				Frame rate [fps]		spck		CCP2		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]		automatically calculated				Register values for each address

				Zoom ratio		Binning		Digital scaling		Crop(V)		Crop(H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				x1 - x1.33		1/3		1/1		1/1		1/1		RAW10		View finder & VGA zoom		3936		672		2592		656		29.94		79.2		633.6		633.6		198		0		7		0		6		6		2		4		164		84						63		02		70		07		62		64		00		A4		0		54

				x1.33 - x2.04		1/2		1/1		1/1		3/4						3504		756		2592		738		29.90		79.2		633.6		633.6		198		0		7		0		5		6		3		4		146		84						63		02		70		07		53		64		00		92		0		54

				x2 - x4		'1/1		'1/1		1/2		1/2						3264		1008		1296		984		29.91		98.4		393.6		787.2		246		1		7		0		3		3		4		4		136		84						7B		02		71		07		34		34		00		88		0		54

																																Notes		0d：N/A               
   ↓                      15d：N/A
16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting



(*)
Adjusting H_COUNT to output nearly 12fps in mode2 
Adjusting H_COUNT to output nearly 30fps in mode3   
Adjusting H_COUNT to output nearly 36fps in mode4  
Adjusting H_COUNT to output nearly 48fps in mode5



Ver1.2

				Parameter Setting Table

				Table1   Limitation of Ectclk & H_COUT & V_COUNT																																										TOSHIBA Confidential

						Value　(decimal)		unit		Min value (decimal)		Max value (decimal)

				Extclk		9.6		MHz		6		20

				H_COUNT				-		136		340		RAW10 case

										126				RAW8 case/DPCM10-8

				V_COUNT				-		84		2730

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221     0x1220		0x1223     0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0              D7-D0

				Table2   All output table																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout            (with blanking)				Sensor chip output              (w/o blanking)				Max Frame rate [fps]		spck		CCP2
[Mbps]		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]						Register values for each address

				No		Bin or Crop		Binning		Digital scaling		Crop (V,H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				1		Binning / digital scaling		1/1				1/1		DPCM                10 to 8		16VGA		3024		2016		2592		1968		13.19		80.4		643.2		643.2		201		0		7		0		6		6		4		4		126		84				1		64		82		70		07		64		64		00		7E		00		54

				2										RAW10				3264								12.04		79.2		633.6		633.6		198		0		7		0						4		4		136		84				2		63		02		70		07		64		64		00		88		00		54

				3				1/2								4VGA		3288		1008		1296		984		29.69		98.4		393.6		787.2		246		1		7		0						3		3		137		84				3		7B		02		71		07		63		63		00		89		00		54

				4				1/3								SVGA		3264		672		864		656		36.11		79.2		316.8		633.6		198		1		7		0						2		2		136		84				4		63		02		71		07		62		62		00		88		00		54

				5				1/4								VGA		3288		504		648		492		47.79		79.2		316.8		633.6		198		1		7		0						1		1		137		84				5		63		02		71		07		61		61		00		89		00		54

				6				1/6								CIF		3384		336		432		328		69.66		79.2		316.8		633.6		198		1		7		0						0		0		141		84		automatically calculated		6		63		02		71		07		60		60		00		8D		00		54

				7		Crop +  Binning / digital scaling		1/1				3/4				3/4		3264		1512		1944		1476		16.05		79.2		633.6		633.6		198		0		7		0		5		5		4		4		136		84				7		63		02		70		07		54		54		00		88		00		54

				8				1/2										3264		756		972		738		32.10		79.2		633.6		633.6		198		0		7		0						3		3		136		84				8		63		02		70		07		53		53		00		88		00		54

				9				1/3										3264		504		648		492		48.14		79.2		633.6		633.6		198		0		7		0						2		2		136		84				9		63		02		70		07		52		52		00		88		00		54

				10				1/1				2/3				2/3		3264		1344		1728		1312		18.05		79.2		633.6		633.6		198		0		7		0		4		4		4		4		136		84				10		63		02		70		07		44		44		00		88		00		54

				11				1/2										3264		672		864		656		36.11		79.2		633.6		633.6		198		0		7		0						3		3		136		84				11		63		02		70		07		43		43		00		88		00		54

				12				1/4										3264		336		432		328		72.22		79.2		633.6		633.6		198		0		7		0						1		1		136		84				12		63		02		70		07		41		41		00		88		00		54

				13				1/1				1/2				1/2		3264		1008		1296		984		24.07		79.2		633.6		633.6		198		0		7		0		3		3		4		4		136		84				13		63		02		70		07		34		34		00		88		00		54

				14				1/2										3264		504		648		492		48.14		79.2		633.6		633.6		198		0		7		0						3		3		136		84				14		63		02		70		07		33		33		00		88		00		54

				15				1/3										3264		336		432		328		72.22		79.2		633.6		633.6		198		0		7		0						2		2		136		84				15		63		02		70		07		32		32		00		88		00		54

				16				1/1				1/3				1/3		3264		672		864		656		36.11		79.2		633.6		633.6		198		0		7		0		2		2		4		4		136		84				16		63		02		70		07		24		24		00		88		00		54

				17				1/2										3264		336		432		328		72.22		79.2		633.6		633.6		198		0		7		0						3		3		136		84				17		63		02		70		07		23		23		00		88		00		54

				18				1/1				1/2				1/4		3264		504		648		492		48.14		79.2		633.6		633.6		198		0		7		0		1		1		4		4		136		84				18		63		02		70		07		14		14		00		88		00		54

				19				1/1				1/6				1/6		3264		336		432		328		72.22		79.2		633.6		633.6		198		0		7		0		0		0		4		4		136		84				19		63		02		70		07		04		04		00		88		00		54

																																Notes		0d：N/A               
   ↓                      15d：N/A
16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221      0x1220		0x1223      0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0             D7-D0

				Table3   View finder & VGA zoom																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout          (with blanking)				Sensor chip output             (w/o blanking)				Frame rate [fps]		spck		CCP2		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]		automatically calculated				Register values for each address

				Zoom ratio		Binning		Digital scaling		Crop(V)		Crop(H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				x1 - x1.33		1/3		1/1		1/1		1/1		RAW10		View finder & VGA zoom		3936		672		2592		656		29.94		79.2		633.6		633.6		198		0		7		0		6		6		2		4		164		84						63		02		70		07		62		64		00		A4		0		54

				x1.33 - x2.04		1/2		1/1		1/1		3/4						3504		756		2592		738		29.90		79.2		633.6		633.6		198		0		7		0		5		6		3		4		146		84						63		02		70		07		53		64		00		92		0		54

				x2 - x4		'1/1		'1/1		1/2		1/2						3264		1008		1296		984		29.91		98.4		393.6		787.2		246		1		7		0		3		3		4		4		136		84						7B		02		71		07		34		34		00		88		0		54

																																Notes		0d：N/A               
   ↓                      15d：N/A
16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting



(*)
Adjusting H_COUNT to output nearly 12fps in mode2 
Adjusting H_COUNT to output nearly 30fps in mode3   
Adjusting H_COUNT to output nearly 36fps in mode4  
Adjusting H_COUNT to output nearly 48fps in mode5



Ver1.11

				Parameter Setting Table

				Table1   Limitation of Ectclk & H_COUT & V_COUNT																																										TOSHIBA Confidential

						Value　(decimal)		unit		Min value (decimal)		Max value (decimal)

				Extclk		9.6		MHz		6		20

				H_COUNT				-		136		340		RAW10 case

				V_COUNT				-		84		2730

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221     0x1220		0x1223     0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0              D7-D0

				Table2   All output table																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout            (with blanking)				Sensor chip output              (w/o blanking)				Max Frame rate [fps]		spck		CCP2
[Mbps]		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]						Register values for each address

				No		Bin or Crop		Binning		Digital scaling		Crop (V,H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				1		Binning / digital scaling		1/1				1/1		DPCM                10 to 8		16VGA		3024		2016		2592		1968		13.19		80.4		643.2		643.2		201		0		7		0		6		6		4		4		126		84				1		64		82		70		07		64		64		00		7E		00		54

				2										RAW10				3264								12.04		79.2		633.6		633.6		198		0		7		0						4		4		136		84				2		63		02		70		07		64		64		00		88		00		54

				3				1/2								4VGA		3288		1008		1296		984		29.69		98.4		393.6		787.2		246		1		7		0						3		3		137		84				3		7B		02		71		07		63		63		00		89		00		54

				4				1/3								SVGA		3264		672		864		656		36.11		79.2		316.8		633.6		198		1		7		0						2		2		136		84				4		63		02		71		07		62		62		00		88		00		54

				5				1/4								VGA		3288		504		648		492		47.79		79.2		316.8		633.6		198		1		7		0						1		1		137		84				5		63		02		71		07		61		61		00		89		00		54

				6				1/6								CIF		3384		336		432		328		69.66		79.2		316.8		633.6		198		1		7		0						0		0		141		84		automatically calculated		6		63		02		71		07		60		60		00		8D		00		54

				7		Crop +  Binning / digital scaling		1/1				3/4				3/4		3264		1512		1944		1476		16.05		79.2		633.6		633.6		198		0		7		0		5		5		4		4		136		84				7		63		02		70		07		54		54		00		88		00		54

				8				1/2										3264		756		972		738		32.10		79.2		633.6		633.6		198		0		7		0						3		3		136		84				8		63		02		70		07		53		53		00		88		00		54

				9				1/3										3264		504		648		492		48.14		79.2		633.6		633.6		198		0		7		0						2		2		136		84				9		63		02		70		07		52		52		00		88		00		54

				10				1/1				2/3				2/3		3264		1344		1728		1312		18.05		79.2		633.6		633.6		198		0		7		0		4		4		4		4		136		84				10		63		02		70		07		44		44		00		88		00		54

				11				1/2										3264		672		864		656		36.11		79.2		633.6		633.6		198		0		7		0						3		3		136		84				11		63		02		70		07		43		43		00		88		00		54

				12				1/4										3264		336		432		328		72.22		79.2		633.6		633.6		198		0		7		0						1		1		136		84				12		63		02		70		07		41		41		00		88		00		54

				13				1/1				1/2				1/2		3264		1008		1296		984		24.07		79.2		633.6		633.6		198		0		7		0		3		3		4		4		136		84				13		63		02		70		07		34		34		00		88		00		54

				14				1/2										3264		504		648		492		48.14		79.2		633.6		633.6		198		0		7		0						3		3		136		84				14		63		02		70		07		33		33		00		88		00		54

				15				1/3										3264		336		432		328		72.22		79.2		633.6		633.6		198		0		7		0						2		2		136		84				15		63		02		70		07		32		32		00		88		00		54

				16				1/1				1/3				1/3		3264		672		864		656		36.11		79.2		633.6		633.6		198		0		7		0		2		2		4		4		136		84				16		63		02		70		07		24		24		00		88		00		54

				17				1/2										3264		336		432		328		72.22		79.2		633.6		633.6		198		0		7		0						3		3		136		84				17		63		02		70		07		23		23		00		88		00		54

				18				1/1				1/2				1/4		3264		504		648		492		48.14		79.2		633.6		633.6		198		0		7		0		1		1		4		4		136		84				18		63		02		70		07		14		14		00		88		00		54

				19				1/1				1/6				1/6		3264		336		432		328		72.22		79.2		633.6		633.6		198		0		7		0		0		0		4		4		136		84				19		63		02		70		07		04		04		00		88		00		54

																																Notes		0d：N/A               
   ↓                      15d：N/A
16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221      0x1220		0x1223      0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0             D7-D0

				Table3   View finder & VGA zoom																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout          (with blanking)				Sensor chip output             (w/o blanking)				Frame rate [fps]		spck		CCP2		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]		automatically calculated				Register values for each address

				Zoom ratio		Binning		Digital scaling		Crop(V)		Crop(H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				x1 - x1.33		1/3		1/1		1/1		1/1		RAW10		View finder & VGA zoom		3936		672		2592		656		29.94		79.2		633.6		633.6		198		0		7		0		6		6		2		4		164		84						63		02		70		07		62		64		00		A4		0		54

				x1.33 - x2.04		1/2		1/1		1/1		3/4						3504		756		2592		738		29.90		79.2		633.6		633.6		198		0		7		0		5		6		3		4		146		84						63		02		70		07		53		64		00		92		0		54

				x2 - x4		'1/1		'1/1		1/2		1/2						3264		1008		1296		984		29.91		98.4		393.6		787.2		246		1		7		0		3		3		4		4		136		84						7B		02		71		07		34		34		00		88		0		54

																																Notes		0d：N/A               
   ↓                      15d：N/A
16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting



(*)
Adjusting H_COUNT to output nearly 12fps in mode2 
Adjusting H_COUNT to output nearly 30fps in mode3   
Adjusting H_COUNT to output nearly 36fps in mode4  
Adjusting H_COUNT to output nearly 48fps in mode5



Ver1.00

				Parameter Setting Table

				Table1   Limitation of Ectclk & H_COUT & V_COUNT																																										TOSHIBA Confidential

						Value　(decimal)		unit		Min value (decimal)		Max value (decimal)

				Extclk		9.6		MHz		6		20

				H_COUNT				-		136		682		RAW10 case

				V_COUNT				-		84		2730

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221     0x1220		0x1223     0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0              D7-D0

				Table2   All output table																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout            (with blanking)				Sensor chip output              (w/o blanking)				Max Frame rate [fps]		spck		CCP2
[Mbps]		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]						Register values for each address

				No		Bin or Crop		Binning		Digital scaling		Crop (V,H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				1		Binning / digital scaling		1/1				1/1		DPCM                10 to 8		16VGA		3024		2016		2592		1968		13.19		80.4		643.2		643.2		67		0		7		0		6		6		4		4		126		84						21		82		70		07		64		64		00		7E		0		54

				2										RAW10				3288								11.95		79.2		633.6		633.6		66		0		7		0						4		4		137		84						21		02		70		07		64		64		00		89		0		54

				3				1/2								4VGA		3264		1008		1296		984		29.91		98.4		393.6		787.2		82		1		7		0						3		3		136		84						29		02		71		07		63		63		00		88		0		54

				4				1/3								SVGA		3288		672		864		656		35.84		79.2		316.8		633.6		66		1		7		0						2		2		137		84						21		02		71		07		62		62		00		89		0		54

				5				1/4								VGA		3288		504		648		492		47.79		79.2		158.4		633.6		66		3		7		0						1		1		137		84						21		02		73		07		61		61		00		89		0		54

				6				1/6								CIF		3384		336		432		328		69.66		79.2		158.4		633.6		66		3		7		0						0		0		141		84		automatically calculated				21		02		73		07		60		60		00		8D		0		54

				7		Crop +  Binning / digital scaling		1/1				3/4				3/4		3264		1512		1944		1476		16.05		79.2		633.6		633.6		66		0		7		0		5		5		4		4		136		84						21		02		70		07		54		54		00		88		0		54

				8				1/2										3264		756		972		738		32.10		79.2		633.6		633.6		66		0		7		0						3		3		136		84						21		02		70		07		53		53		00		88		0		54

				9				1/3										3264		504		648		492		48.14		79.2		633.6		633.6		66		0		7		0						2		2		136		84						21		02		70		07		52		52		00		88		0		54

				10				1/1				2/3				2/3		3264		1344		1728		1312		18.05		79.2		633.6		633.6		66		0		7		0		4		4		4		4		136		84						21		02		70		07		44		44		00		88		0		54

				11				1/2										3264		672		864		656		36.11		79.2		633.6		633.6		66		0		7		0						3		3		136		84						21		02		70		07		43		43		00		88		0		54

				12				1/4										3264		336		432		328		72.22		79.2		633.6		633.6		66		0		7		0						1		1		136		84						21		02		70		07		41		41		00		88		0		54

				13				1/1				1/2				1/2		3264		1008		1296		984		24.07		79.2		633.6		633.6		66		0		7		0		3		3		4		4		136		84						21		02		70		07		34		34		00		88		0		54

				14				1/2										3264		504		648		492		48.14		79.2		633.6		633.6		66		0		7		0						3		3		136		84						21		02		70		07		33		33		00		88		0		54

				15				1/3										3264		336		432		328		72.22		79.2		633.6		633.6		66		0		7		0						2		2		136		84						21		02		70		07		32		32		00		88		0		54

				16				1/1				1/3				1/3		3264		672		864		656		36.11		79.2		633.6		633.6		66		0		7		0		2		2		4		4		136		84						21		02		70		07		24		24		00		88		0		54

				17				1/2										3264		336		432		328		72.22		79.2		633.6		633.6		66		0		7		0						3		3		136		84						21		02		70		07		23		23		00		88		0		54

				18				1/1				1/2				1/4		3264		504		648		492		48.14		79.2		633.6		633.6		66		0		7		0		1		1		4		4		136		84						21		02		70		07		14		14		00		88		0		54

				19				1/1				1/6				1/6		3264		336		432		328		72.22		79.2		633.6		633.6		66		0		7		0		0		0		4		4		136		84						21		02		70		07		04		04		00		88		0		54

																																Notes		0d：N/A               
   ↓                      15d：N/A
16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting

																																Address		0x1239     0x1238		0x123B		0x123A		0x123A		0x121B		0x121D		0x121B		0x121D		0x1221      0x1220		0x1223      0x1222

																																Data		D7-D0              D7		D3-D0		D3-D0		D7-D4		D6-D4		D6-D4		D2-D0		D2-D0		D2-D0             D7-D0		D4-D0             D7-D0

				Table3   View finder & VGA zoom																														Clock setting								Crop setting				Binning setting				Pixel count setting

				Mode														Image area readout          (with blanking)				Sensor chip output             (w/o blanking)				Frame rate [fps]		spck		CCP2		VCO		CKVAR_DIV　　　　　　[8-0]		LVDSCK_DIV  [3-0]		SPCK_DIV      [3-0]		VCO_DIV [3-0]		PIC_SIZE[2-0]		H_SIZE[2-0]		MONI_MODE   [2-0]		H_INTERMIT    [2-0]		H_COUNT     [10-0]		V_COUNT     [12-0]		automatically calculated				Register values for each address

				Zoom ratio		Binning		Digital scaling		Crop(V)		Crop(H)		Format		Size		H		V		H		V																																		0x1239		0x1238		0x123B		0x123A		0x121B		0x121D		0x1221		0x1220		0x1223		0x1222

				x1 - x1.33		1/3		1/1		1/1		1/1		RAW10		View finder & VGA zoom		3936		672		2592		656		29.94		79.2		633.6		633.6		66		0		7		0		6		6		2		4		164		84						21		02		70		07		62		64		00		A4		0		54

				x1.33 - x2.04		1/2		1/1		1/1		3/4						3504		756		2592		738		29.90		79.2		633.6		633.6		66		0		7		0		5		6		3		4		146		84						21		02		70		07		53		64		00		92		0		54

				x2 - x4		'1/1		'1/1		1/2		1/2						3120		1008		1296		984		29.76		93.6		374.4		748.8		78		1		7		0		6		6		3		3		130		84						27		02		71		07		63		63		00		82		0		54

																																Notes		0d：N/A               
   ↓                      15d：N/A
16d：1/16             17d：1/17
↓
510d：1/510
511d：1/511		0d：1/1
1d：1/2
↓      
14d：1/15
15d：1/16						Crop
size
（lines）
7d,6d ：1968
5d：1476
4d：1312
3d：984
2d：656
1d：492
0d：328		Crop
size
（pixels）
7d,6d ：2592
5d：1944
4d：1728
3d：1296
2d：864
1d：646
0d：432		binning mode for vertical
7d - 4d：1/1
3d：1/2
2d：1/3
1d：1/4                   0d: 1/6		digital scaling for horizontal
7d - 4d ：1/1
3d：1/2
2d：1/3
1d：1/4               0d:1/6		Manual horizontal pixel setting		Manual vertical line setting



(*)
Adjusting H_COUNT to output nearly 12fps in mode2 
Adjusting H_COUNT to output nearly 30fps in mode3   
Adjusting H_COUNT to output nearly 36fps in mode4  
Adjusting H_COUNT to output nearly 48fps in mode5



digital zoom

		

				How to digital zoom in case of VGA

				Zoom range : x1 to x1.36

																																		x1 to 656/480 = x1 to x1.33

												1/3 binning in vertical line														must be 1/3 in horizontal line

				Zoom range : x1.33 to x2.13

																																		x 1/(3/4) to x1/ ((3/4)*(480/768)) = x1.33 to 2.13

																										must be 1/2 in horizontal line

												3/4 crop & 1/2 binning in vertical line

				Zoom range : x2 to x3.95

																																		x 1/(1/2) to x1/ ((1/2)*(480/984)) = x2 to 3.95

												1/2 crop in vertical line

												1/2 crop in Horizontal line
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1/2 binning

2592

768

Sensor out

768
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480

640

2592
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1968
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1296
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_1291477045.xls
Revision history

				Stingray 5M camera module register settings

				Revision		Date		Comment		Seting file

										Scooby format		TSB sw format

				v1.0		8/8/07		first released (new_Stingray5_raw10_color_Mode2.bat)				-

				v1.1		8/10/07		for improvement of lower frequency noise (new2_Stingray5_raw10_color_Mode2.bat)				-

				v1.2		8/29/07		for improvement of dummy data at right side (new3_Stingray5_raw10_color_Mode2.bat)

				v1.3		9/4/07		Add default data and initial setting (=minimize stream out setting)		-

				v1.4		10/15/07		v1.3 + improvement2 of lower frequency noise

				v1.5		11/7/07		Initial setting is updated

				v1.6		1/8/08		Initial setting is updated

				v1.61		1/28/08		Mistake point (Data of 0x113F) is updated. Command table is same as ver1.6

				v1.7		3/25/08		(1) Order of Initial setting is updated.                                                                                   (2) Setting of Strobe and Data of CCP2 delay are minimized.                                              (3) Refined from 0x1646 and 0x1468 write 2 time to 1 time. This is only careless mistake.





command table

		

				(*)Changing point is hatched in red about before version.

				Address		Default		v1.6 (Initial setting)		v1.5 (Initial setting)		v1.4 (Initial setting)		v1.3 (Initial setting)		v1.0		v1.1		v1.2		Notes

				0x126C		4C		CC		CC		CC		CC		CC		CC		CC		Need to set firstly

				0x1252		30		B0		B0		B0		B0		B0		B0		B0		Need to set secondary (from Sleep to active)

				0x1210		00										00		00		00

				0x1211		78										78		78		78

				0x1212		02										02		02		02

				0x1213		FC										FC		FC		FC

				0x1214		05										05		05		05

				0x1215		00										00		00		00

				0x1216		00										00		00		00

				0x1217		00										00		00		00

				0x1218		00										00		00		00

				0x1219		00										00		00		00

				0x121A		00										00		00		00

				0x121B		64										64		64		64

				0x121C		10										10		10		10

				0x121D		64										64		64		64

				0x121E		00										00		00		00

				0x121F		80										80		80		80

				0x1220		7E		89		89		89		89		88		88		89		Refined value of Min H_COUNT

				0x1221		00										00		00		00

				0x1222		54										54		54		54

				0x1223		00										00		00		00

				0x1224		00										00		00		00

				0x1225		04										04		04		04

				0x1226		01										01		01		01

				0x1227		81										81		81		81

				0x1228		00										00		00		00

				0x1229		00										00		00		00

				0x122A		00										00		00		00

				0x122B		00										00		00		00

				0x122C		00										00		00		00

				0x122D		00										00		00		00

				0x122E		00										00		00		00

				0x122F		00										00		00		00

				0x1230		64										64		64		64

				0x1231		00										00		00		00

				0x1232		00										00		00		00

				0x1233		00										00		00		00

				0x1234		00										00		00		00

				0x1235		3F										3F		3F		3F

				0x1236		00										00		00		00

				0x1237		80										80		80		80

				0x1238		02										02		02		02

				0x1239		64										63		63		63

				0x123A		06		07		07		07		07		07		07		07		Frequency of SPCK setting (SPCK=MRCK)

				0x123B		70										70		70		70

				0x123C		80										80		80		80

				0x123D		01										01		01		01

				0x123E		00										00		00		00

				0x123F		00										00		00		00

				0x1240		00										00		00		00

				0x1241		54		94		94		94		94		94		94		94		Initial setting

				0x1242		03		02		02		02		02		02		02		02		Initial setting

				0x1243		2C										2C		2C		2C

				0x1244		01										11		11		11

				0x1245		00										00		00		00

				0x1246		00										00		00		00

				0x1247		20										20		20		20

				0x1248		1F										1F		1F		1F

				0x1249		20										20		20		20

				0x124A		00										00		00		00

				0x124B		80		00		00		00		00		00		00		00		Initial setting

				0x124C		00										00		00		00

				0x124D		00										00		00		00

				0x124E		00										00		00		00

				0x124F		40										40		40		40

				0x1250		40										40		40		40

				0x1251		40										40		40		40

				0x1252		80										B0		B0		B0

				0x1253		00										00		00		00

				0x1254		00										00		00		00

				0x1255		54		FF		FF		FF		FF		FF		FF		FF		Initial setting

				0x1256		8A		9F		9F		9F		9F		9F		9F		9F		Initial setting

				0x1257		00										00		00		00

				0x1258		08		00		00		00		00		00		00		00		Initial setting

				0x1259		01										01		01		01

				0x125A		01										01		01		01

				0x125B		00										00		00		00

				0x125C		00										00		00		00

				0x125D		08		88		88		88		88		88		88		88		From parallel out to serial out

				0x125E		E0		C0		C0		C0		C0		C0		C0		C0		From w/ embeded data to w/o embeded data

				0x125F		11										02		02		02

				0x1260		22										00		00		00

				0x1261		33										01		01		01

				0x1262		44										03		03		03

				0x1263		99		98		98		98		98		98		98		98		Initial setting

				0x1264		00										00		00		00

				0x1265		00										00		00		00

				0x1266		00										00		00		00

				0x1267		00										00		00		00

				0x1268		46		C6		C6		C6		C6		C6		C6		C6		CCP2 out is from STOP to ACTIVE

				0x1269		88										88		88		88

				0x126A		00										00		00		00

				0x126B		00										00		00		00

				0x126C		CC										CC		CC		CC

				0x126D		00										00		00		00

				0x126E		00										00		00		00

				0x1410		13										13		13		13

				0x1411		04										04		04		04

				0x1412		7D										7D		7D		7D

				0x1413		04										04		04		04

				0x1414		00										00		00		00

				0x1415		00										00		00		00

				0x1416		30										30		30		30

				0x1417		30										30		30		30

				0x1418		80										80		80		80

				0x1419		82										82		82		82

				0x141A		80										80		80		80

				0x141B		3F										3F		3F		3F

				0x141C		80										80		80		80

				0x141D		00										00		00		00

				0x141E		00										00		00		00

				0x141F		00										00		00		00

				0x1420		F0										F0		F0		F0

				0x1421		40										40		40		40

				0x1422		40										40		40		40

				0x1423		30										30		30		30

				0x1424		30										30		30		30

				0x1425		04										04		04		04

				0x1426		10										10		10		10

				0x1427		80										80		80		80

				0x1428		AB										AB		AB		AB

				0x1429		80										80		80		80

				0x142A		80										80		80		80

				0x142B		80										80		80		80

				0x142C		80										80		80		80

				0x142D		80										80		80		80

				0x142E		80										80		80		80

				0x142F		80										80		80		80

				0x1430		80										80		80		80

				0x1431		00										00		00		00

				0x1432		00										00		00		00

				0x1433		00										00		00		00

				0x1434		55		00		00		00		00		00		00		00		Initial setting

				0x1435		10										00		00		00

				0x1436		00										0A		0A		0A

				0x1437		00										0A		0A		0A

				0x1438		80										50		50		50

				0x1439		80										80		80		80

				0x143A		00										00		00		00

				0x143B		00										00		00		00

				0x143C		00										00		00		00

				0x143D		00										00		00		00

				0x143E		00										00		00		00

				0x143F		00										00		00		00

				0x1440		7A										7A		7A		7A

				0x1441		04										04		04		04

				0x1442		CA										CA		CA		CA

				0x1443		98										98		98		98

				0x1444		01										01		01		01

				0x1445		10										10		10		10

				0x1446		00										00		00		00

				0x1447		00										80		80		80

				0x1448		00										00		00		00

				0x1449		00										00		00		00

				0x144A		00										00		00		00

				0x144B		00										00		00		00

				0x144C		00										00		00		00

				0x144D		00										00		00		00

				0x144E		00										00		00		00

				0x144F		00										00		00		00

				0x1450		00										00		00		00

				0x1451		00										00		00		00

				0x1452		00										00		00		00

				0x1453		00										00		00		00

				0x1454		00										00		00		00

				0x1455		00										00		00		00

				0x1456		00										00		00		00

				0x1457		00										00		00		00

				0x1458		00										00		00		00

				0x1459		00										00		00		00

				0x145A		00										00		00		00

				0x145B		00										00		00		00

				0x145C		00										00		00		00

				0x145D		00										00		00		00

				0x145E		00										00		00		00

				0x145F		00										00		00		00

				0x1460		00										00		00		00

				0x1461		00										00		00		00

				0x1462		00										00		00		00

				0x1463		00										80		80		80

				0x1464		00										00		00		00

				0x1465		00										00		00		00

				0x1466		00										00		00		00

				0x1467		00										00		00		00

				0x1468		00										00		00		00

				0x1469		00										00		00		00

				0x146A		00										00		00		00

				0x146B		00										00		00		00

				0x146C		00										00		00		00

				0x146D		00										00		00		00

				0x146E		00										00		00		00

				0x146F		00										00		00		00

				0x1470		00										00		00		00

				0x1471		00										00		00		00

				0x1472		00										00		00		00

				0x1473		00										00		00		00

				0x1474		00										00		00		00

				0x1475		00										00		00		00

				0x1476		00										00		00		00

				0x1477		00										00		00		00

				0x1478		00										00		00		00

				0x1479		00										00		00		00

				0x147A		00										00		00		00

				0x147B		00										00		00		00

				0x147C		00										00		00		00

				0x147D		00										00		00		00

				0x147E		00										00		00		00

				0x147F		00										00		00		00

				0x1480		00										00		00		00

				0x1481		7F										7F		7F		7F

				0x1482		80										80		80		80

				0x1483		BF										BF		BF		BF

				0x1484		40										40		40		40

				0x1485		80										80		80		80

				0x1486		00										00		00		00

				0x1487		00										00		00		00

				0x1488		00										00		00		00

				0x1163		38		44		44		44		44		44		44		44		Initial setting

				0x1166		35		29		29		29		29		29		29		29		Initial setting

				0x1140		01		02		02		02		02		02		02		02		Initial setting

				0x1011		55		24		24		24		24		24		24		24		Initial setting

				0x1646		20		00		00		00		00		00		00		00

				0x1648		80		00		00		00		00		00		00		00

				0x1151		00		80		80		80		80		-		80		80		Initial setting( for improvement of lower frequency noise )

				0x1152		13		23		23		23		23		-		23		23		Initial setting( for improvement of lower frequency noise )

				0x1014		85		05		05		05		-		-		-		-		Initial setting( for improvement2 of lower frequency noise )

				0x1033		0E		06		06		06		-		-		-		-

				0x1034		71		79		79		79		-		-		-		-

				0x1423		30		3F		3F		3F		-		-		-		-

				0x1424		30		3F		3F		3F		-		-		-		-

				0x1426		10		00		00		00		-		-		-		-

				0x1439		80		00		00		-		-		-		-		-		Switch of Preset-White-balance (0d:disable / 1d:enable)

				0x161F		E0		60		60		-		-		-		-		-		Switch of blemish correction (0d:disable / 1d:enable)

				0x1634		00		00		00		-		-		-		-		-		Switch of auto noise correction (0d:disable / 1d:enable)

				0x1646		20		00		00		-		-		-		-		-		Initial setting

				0x1648		80		00		00		-		-		-		-		-		Initial setting

				0x113E		08		01		01		-		-		-		-		-		Initial setting

				0x113F		32		22		-		-		-		-		-		-		Initial setting

				Initial setting status

				(1)Serial out

				(2)RAW10

				(3)5M output, w/o embeded data, 640Mbps





command table_v.1.7

		

				(*)Changing point is hatched in red about before version. We recommended below order of register settings.

				Order of input		Address		Default		v1.7 (Initial setting)		Notes

				1		0x126C		4C		CC		Need to set firstly

				2		0x1269		88		00		Strobe and Data of CCP2 delay are minimized.

				3		0x1220		7E		89		Refined value of Min H_COUNT

				4		0x123A		06		07		Frequency of SPCK setting (SPCK=MRCK)

				5		0x1241		54		94		Initial setting

				6		0x1242		03		02		Initial setting

				7		0x124B		80		00		Initial setting

				8		0x1255		54		FF		Initial setting

				9		0x1256		8A		9F		Initial setting

				10		0x1258		08		00		Initial setting

				11		0x125D		08		88		From parallel out to serial out

				12		0x125E		E0		C0		From w/ embeded data to w/o embeded data

				13		0x1263		99		98		Initial setting

				14		0x1268		46		C6		CCP2 out is from STOP to ACTIVE

				15		0x1434		55		00		Initial setting

				16		0x1163		38		44		Initial setting

				17		0x1166		35		29		Initial setting

				18		0x1140		01		02		Initial setting

				19		0x1011		55		24		Initial setting

				20		0x1151		00		80		Initial setting

				21		0x1152		13		23		Initial setting

				22		0x1014		85		05		Initial setting( for improvement2 of lower frequency noise )

				23		0x1033		0E		06

				24		0x1034		71		79

				25		0x1423		30		3F

				26		0x1424		30		3F

				27		0x1426		10		00

				28		0x1439		80		00		Switch of Preset-White-balance (0d:disable / 1d:enable)

				29		0x161F		E0		60		Switch of blemish correction (0d:disable / 1d:enable)

				30		0x1634		00		00		Switch of auto noise correction (0d:disable / 1d:enable)

				31		0x1646		20		00		Initial setting

				32		0x1648		80		00		Initial setting

				33		0x113E		08		01		Initial setting

				34		0x113F		32		22		Initial setting

				35		0x1252		30		B0		Need to set finaly (from Sleep to active)

				Initial setting status

				(1)Serial out

				(2)RAW10

				(3)5M output, w/o embeded data, 640Mbps





new2_Stingray5_ra


w10_color_Mode2.bat




new_Stingray5_raw


10_color_Mode2.bat




new3_Stingray5_ra


w10_color_Mode2.bat




new3_Stingray5_ra


w10_color_Mode2.txt




Inital setting.txt




Inital 


setting_ver1.4.txt




Inital 


setting_ver1.5.txt




Inital 


setting_ver1.6.txt




inital 


setting_ver1.6.txt




inital 


setting_ver1.7.txt




MBD000AAB63/new3_Stingray5_raw10_color_Mode2.bat

rem Stingray5M Sensor Command Writer

rem WakeUp

CCI -W 1 -S 7C -A 126C                          CC

CCI -W 1 -S 7C -A 1252                           B0

rem mode2 setting

rem                         Add  0   1   2   3  4   5   6   7   8  9  A   B  C  D   E   F

rem                        --------------------------------------------------------------------------------

CCI -W 10 -S 7C -A 1210 00 78 02 FC 05 00 00 00 00 00 00 64 10 64 00 80

CCI -W 10 -S 7C -A 1220 89 00 54 00 00 04 01 81 00 00 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1230 64 00 00 00 00 3F 00 80 02 63 07 70 80 01 00 00

CCI -W 10 -S 7C -A 1240 00 94 02 2C 11 00 00 20 1F 20 00 00 00 00 00 40

CCI -W 10 -S 7C -A 1250 40 40 B0 00 00 FF 9F 00 00 01 01 00 00 88 C0 02

CCI -W F -S 7C -A 1260 00 01 03 98 00 00 00 00 C6 88 00 00 CC 00 00

CCI -W 10 -S 7C -A 1410 13 04 7D 04 00 00 30 30 80 82 80 3F 80 00 00 00

CCI -W 10 -S 7C -A 1420 F0 40 40 30 30 04 10 80 AB 80 80 80 80 80 80 80

CCI -W 10 -S 7C -A 1430 80 00 00 00 00 00 0A 0A 50 80 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1440 7A 04 CA 98 01 10 00 80 00 00 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1450 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1460 00 00 00 80 00 00 00 00 00 00 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1470 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

CCI -W 9 -S 7C -A 1480 00 7F 80 BF 40 80 00 00 00

rem

CCI -W 1 -S 7C -A 1163                           44

CCI -W 1 -S 7C -A 1166                           29

CCI -W 1 -S 7C -A 1140                           02

rem

CCI -W 1 -S 7C -A 1011                           24

rem

CCI -W 1 -S 7C -A 1646                           00

CCI -W 1 -S 7C -A 1648                           00

rem 

CCI -W 1 -S 7C -A 1151                           80

CCI -W 1 -S 7C -A 1152                           23




MBD01429CF6/ver1.4.txt

7C

126C;CC;LSTB/ */ */ */ */ */ */ *

1252;B0;SLEEP/ */ */ */ */ */ */ *

1220;89;H_COUNT[7-0]

123A;07;VCO_DIV[3-0]/ SPCK_DIV[3-0]

1241;94;*/ */ */ */ */ */ */ *

1242;02;*/ */ */ */ */ */ */ *

124B;00;*/ */ */ */ */ */ */ *

1255;FF;*/ */ */ */ */ */ */ *

1256;9F;*/ */ */ */ */ */ */ *

1258;00;*/ */ */ */ */ */ */ *

125D;88;CCP_LVDS_MODE/ */ */ */ */ CCP_COMP_MODE[2-0]

125E;C0;*/ */ EMBEDDED_DATA/ */ */ */ */ *

1263;98;*/ */ */ */ */ */ */ *

1268;C6;*/ */ */ */ */ */ */ *

1434;00;*/ */ */ */ */ */ */ *

1163;44;*/ */ */ */ */ */ */ *

1166;29;*/ */ */ */ */ */ */ *

1140;02;*/ */ */ */ */ */ */ *

1011;24;*/ */ */ */ */ */ */ *

1646;00;*/ */ */ */ */ */ */ *

1648;00;*/ */ */ */ */ */ */ *

1151;80;*/ */ */ */ */ */ */ *

1152;23;*/ */ */ */ */ */ */ *

1014;05;*/ */ */ */ */ */ */ *

1033;06;*/ */ */ */ */ */ */ *

1034;79;*/ */ */ */ */ */ */ *

1423;3F;*/ */ */ */ */ */ */ *

1424;3F;*/ */ */ */ */ */ */ *

1426;00;*/ */ */ */ */ */ */ *




MBD02463742/inital setting_ver1.7.txt

7C

126C;CC;LSTB/ */ */ */ */ */ */ *

1269;00;CCP2DDLY[3:0]/CCP2SDLY[3:0]

1220;89;H_COUNT[7-0]

123A;07;VCO_DIV[3-0]/ SPCK_DIV[3-0]

1241;94;*/ */ */ */ */ */ */ *

1242;02;*/ */ */ */ */ */ */ *

124B;00;*/ */ */ */ */ */ */ *

1255;FF;*/ */ */ */ */ */ */ *

1256;9F;*/ */ */ */ */ */ */ *

1258;00;*/ */ */ */ */ */ */ *

125D;88;CCP_LVDS_MODE/ */ */ */ */ CCP_COMP_MODE[2-0]

125E;C0;*/ */ EMBEDDED_DATA/ */ */ */ */ *

1263;98;*/ */ */ */ */ */ */ *

1268;C6;*/ */ */ */ */ */ */ *

1434;00;*/ */ */ */ */ */ */ *

1163;44;*/ */ */ */ */ */ */ *

1166;29;*/ */ */ */ */ */ */ *

1140;02;*/ */ */ */ */ */ */ *

1011;24;*/ */ */ */ */ */ */ *

1151;80;*/ */ */ */ */ */ */ *

1152;23;*/ */ */ */ */ */ */ *

1014;05;*/ */ */ */ */ */ */ *

1033;06;*/ */ */ */ */ */ */ *

1034;79;*/ */ */ */ */ */ */ *

1423;3F;*/ */ */ */ */ */ */ *

1424;3F;*/ */ */ */ */ */ */ *

1426;00;*/ */ */ */ */ */ */ *

1439;00;*/ */ */ */ */ */ */ *

161F;60;*/ */ */ */ */ */ */ *

1634;00;*/ */ */ */ */ */ */ *

1646;00;*/ */ */ */ */ */ */ *

1648;00;*/ */ */ */ */ */ */ *

113E;01;*/ */ */ */ */ */ */ *

113F;22;*/ */ */ */ */ */ */ *

1252;B0;SLEEP/ */ */ */ */ */ */ *




MBD023F50D8/inital setting_ver1.6.txt

7C

126C;CC;LSTB/ */ */ */ */ */ */ *

1252;B0;SLEEP/ */ */ */ */ */ */ *

1220;89;H_COUNT[7-0]

123A;07;VCO_DIV[3-0]/ SPCK_DIV[3-0]

1241;94;*/ */ */ */ */ */ */ *

1242;02;*/ */ */ */ */ */ */ *

124B;00;*/ */ */ */ */ */ */ *

1255;FF;*/ */ */ */ */ */ */ *

1256;9F;*/ */ */ */ */ */ */ *

1258;00;*/ */ */ */ */ */ */ *

125D;88;CCP_LVDS_MODE/ */ */ */ */ CCP_COMP_MODE[2-0]

125E;C0;*/ */ EMBEDDED_DATA/ */ */ */ */ *

1263;98;*/ */ */ */ */ */ */ *

1268;C6;*/ */ */ */ */ */ */ *

1434;00;*/ */ */ */ */ */ */ *

1163;44;*/ */ */ */ */ */ */ *

1166;29;*/ */ */ */ */ */ */ *

1140;02;*/ */ */ */ */ */ */ *

1011;24;*/ */ */ */ */ */ */ *

1646;00;*/ */ */ */ */ */ */ *

1648;00;*/ */ */ */ */ */ */ *

1151;80;*/ */ */ */ */ */ */ *

1152;23;*/ */ */ */ */ */ */ *

1014;05;*/ */ */ */ */ */ */ *

1033;06;*/ */ */ */ */ */ */ *

1034;79;*/ */ */ */ */ */ */ *

1423;3F;*/ */ */ */ */ */ */ *

1424;3F;*/ */ */ */ */ */ */ *

1426;00;*/ */ */ */ */ */ */ *

1439;00;

161F;60;

1634;00;

1646;00;

1648;00;

113E;01;

113F;22;




MBD000AC8B0/Inital setting.txt

7C

126C;CC;LSTB/ */ */ */ */ */ */ *

1252;B0;SLEEP/ */ */ */ */ */ */ *

1220;89;H_COUNT[7-0]

123A;07;VCO_DIV[3-0]/ SPCK_DIV[3-0]

1241;94;*/ */ */ */ */ */ */ *

1242;02;*/ */ */ */ */ */ */ *

124B;00;*/ */ */ */ */ */ */ *

1255;FF;*/ */ */ */ */ */ */ *

1256;9F;*/ */ */ */ */ */ */ *

1258;00;*/ */ */ */ */ */ */ *

125D;88;CCP_LVDS_MODE/ */ */ */ */ CCP_COMP_MODE[2-0]

125E;C0;*/ */ EMBEDDED_DATA/ */ */ */ */ *

1263;98;*/ */ */ */ */ */ */ *

1268;C6;*/ */ */ */ */ */ */ *

1434;00;*/ */ */ */ */ */ */ *

1163;44;*/ */ */ */ */ */ */ *

1166;29;*/ */ */ */ */ */ */ *

1140;02;*/ */ */ */ */ */ */ *

1011;24;*/ */ */ */ */ */ */ *

1646;00;*/ */ */ */ */ */ */ *

1648;00;*/ */ */ */ */ */ */ *

1151;80;*/ */ */ */ */ */ */ *

1152;23;*/ */ */ */ */ */ */ *






MBD001105D5/Inital setting_ver1.6.txt

7C

126C;CC;LSTB/ */ */ */ */ */ */ *

1252;B0;SLEEP/ */ */ */ */ */ */ *

1220;89;H_COUNT[7-0]

123A;07;VCO_DIV[3-0]/ SPCK_DIV[3-0]

1241;94;*/ */ */ */ */ */ */ *

1242;02;*/ */ */ */ */ */ */ *

124B;00;*/ */ */ */ */ */ */ *

1255;FF;*/ */ */ */ */ */ */ *

1256;9F;*/ */ */ */ */ */ */ *

1258;00;*/ */ */ */ */ */ */ *

125D;88;CCP_LVDS_MODE/ */ */ */ */ CCP_COMP_MODE[2-0]

125E;C0;*/ */ EMBEDDED_DATA/ */ */ */ */ *

1263;98;*/ */ */ */ */ */ */ *

1268;C6;*/ */ */ */ */ */ */ *

1434;00;*/ */ */ */ */ */ */ *

1163;44;*/ */ */ */ */ */ */ *

1166;29;*/ */ */ */ */ */ */ *

1140;02;*/ */ */ */ */ */ */ *

1011;24;*/ */ */ */ */ */ */ *

1646;00;*/ */ */ */ */ */ */ *

1648;00;*/ */ */ */ */ */ */ *

1151;80;*/ */ */ */ */ */ */ *

1152;23;*/ */ */ */ */ */ */ *

1014;05;*/ */ */ */ */ */ */ *

1033;06;*/ */ */ */ */ */ */ *

1034;79;*/ */ */ */ */ */ */ *

1423;3F;*/ */ */ */ */ */ */ *

1424;3F;*/ */ */ */ */ */ */ *

1426;00;*/ */ */ */ */ */ */ *

1439;00;

161F;60;

1634;00;

1646;00;

1648;00;

113E;01;

113F;21;




MBD000AB798/new3_Stingray5_raw10_color_Mode2.txt

7C

126C;CC;LSTB/ */ */ */ */ */ */ *

1252;B0;SLEEP/ */ */ */ */ */ */ *

1210;00;*/ */ */ */ */ */ */ *

1211;78;*/ */ */ */ */ */ */ *

1212;02;*/ */ */ */ */ */ */ *

1213;FC;*/ */ */ */ */ */ */ *

1214;05;*/ */ */ */ */ */ */ *

1215;00;*/ */ */ */ */ */ */ *

1216;00;*/ */ */ */ */ */ */ *

1217;00;*/ */ */ */ */ */ */ *

1218;00;*/ */ */ */ */ */ */ *

1219;00;*/ */ */ */ */ */ */ *

121A;00;*/ */ */ */ */ */ */ *

121B;64;*/ PIC_SIZE[2-0]/ */ MONI_MODE[2-0]

121C;10;*/ */ */ */ */ */ */ *

121D;64;*/ H_SIZE[2-0]/ */ H_INTERMIT[2-0]

121E;00;*/ */ */ */ */ */ */ *

121F;80;*/ */ */ */ */ */ */ *

1220;89;H_COUNT[7-0]

1221;00;*/ */ */ */ */ H_COUNT[10-8]

1222;54;V_COUNT[7-0]

1223;00;*/ */ */ V_COUNT[12-8]

1224;00;*/ */ */ */ */ */ */ *

1225;04;TBINV/ RLINV/ */ */ */ */ */ *

1226;01;*/ */ */ */ */ */ */ *

1227;81;*/ */ */ */ */ */ */ *

1228;00;*/ */ */ */ */ */ */ *

1229;00;*/ */ */ */ */ */ */ *

122A;00;*/ */ */ */ */ */ */ *

122B;00;*/ */ */ */ */ */ */ *

122C;00;*/ */ */ */ */ */ */ *

122D;00;*/ */ */ */ */ */ */ *

122E;00;*/ */ */ */ */ */ */ *

122F;00;*/ */ */ */ */ */ */ *

1230;64;*/ */ */ */ */ */ */ *

1231;00;*/ */ */ */ */ */ */ *

1232;00;*/ */ */ */ */ */ */ *

1233;00;*/ */ */ */ */ */ */ *

1234;00;*/ */ */ */ */ */ */ *

1235;3F;*/ */ */ */ */ */ */ *

1236;00;*/ */ */ */ */ */ */ *

1237;80;*/ */ */ */ */ */ */ *

1238;02;CKVAR_DIV[0]/ */ */ */ CKREF_DIV[3-0]

1239;63;CKVAR_DIV[8-1]

123A;07;VCO_DIV[3-0]/ SPCK_DIV[3-0]

123B;70;MRCK_DIV[3-0]/ LVDSCK_DIV[3-0]

123C;80;VCOSTP_X/ */ */ */ */ */ */ *

123D;01;*/ */ */ */ */ */ */ *

123E;00;*/ */ */ */ */ */ */ *

123F;00;*/ */ */ */ */ */ */ *

1240;00;*/ */ */ */ */ */ */ *

1241;94;*/ */ */ */ */ */ */ *

1242;02;*/ */ */ */ */ */ */ *

1243;2C;MES[7-0]

1244;11;MES[15-8]

1245;00;*/ */ */ */ */ */ */ *

1246;00;*/ */ */ */ */ */ */ *

1247;20;*/ */ */ */ */ */ */ *

1248;1F;*/ */ */ */ */ */ */ *

1249;20;MAG[7-0]

124A;00;*/ */ */ */ MAG[11-8]

124B;00;*/ */ */ */ */ */ */ *

124C;00;MDG[7-0]

124D;00;DGM_MODE[1-0]/ */ */ */ */ MDG[9-8]

124E;00;*/ */ WB_BG[1-0]/ WB_GG[1-0]/ WB_RG[1-0]

124F;40;WB_RG[9-2]

1250;40;WB_GG[9-2]

1251;40;WB_BG[9-2]

1252;B0;SLEEP/ */ */ */ */ */ */ *

1253;00;*/ */ */ */ */ */ */ *

1254;00;*/ */ */ */ */ */ */ *

1255;FF;*/ */ */ */ */ */ */ *

1256;9F;*/ */ */ */ */ */ */ *

1257;00;*/ */ */ */ */ */ */ *

1258;00;*/ */ */ */ */ */ */ *

1259;01;*/ */ */ */ */ */ */ *

125A;01;*/ */ */ */ */ */ */ *

125B;00;*/ */ */ */ */ */ */ *

125C;00;*/ */ */ */ */ */ */ *

125D;88;CCP_LVDS_MODE/ */ */ */ */ CCP_COMP_MODE[2-0]

125E;C0;*/ */ EMBEDDED_DATA/ */ */ */ */ *

125F;02;*/ */ */ */ */ */ */ *

1260;00;*/ */ */ */ */ */ */ *

1261;01;*/ */ */ */ */ */ */ *

1262;03;*/ */ */ */ */ */ */ *

1263;98;*/ */ */ */ */ */ */ *

1264;00;*/ */ */ */ */ */ */ *

1265;00;*/ */ */ */ */ */ */ *

1266;00;*/ */ */ */ */ */ */ *

1267;00;*/ */ */ */ */ */ */ *

1268;C6;*/ */ */ */ */ */ */ *

1269;88;*/ */ */ */ */ */ */ *

126A;00;*/ */ */ */ */ */ */ *

126B;00;*/ */ */ */ */ */ */ *

126C;CC;LSTB/ */ */ */ */ */ */ *

126D;00;*/ */ */ */ */ */ */ *

126E;00;*/ */ */ */ */ */ */ *

1410;13;*/ */ */ */ */ */ */ *

1411;04;*/ */ */ */ */ */ */ *

1412;7D;*/ */ */ */ */ */ */ *

1413;04;*/ */ */ */ */ */ */ *

1414;00;*/ */ */ */ */ */ */ *

1415;00;*/ */ */ */ */ */ */ *

1416;30;*/ */ */ */ */ */ */ *

1417;30;*/ */ */ */ */ */ */ *

1418;80;*/ */ */ */ */ */ */ *

1419;82;*/ */ */ */ */ */ */ *

141A;80;*/ */ */ */ */ */ */ *

141B;3F;*/ */ */ */ */ */ */ *

141C;80;*/ */ */ */ */ */ */ *

141D;00;*/ */ */ */ */ */ */ *

141E;00;*/ */ */ */ */ */ */ *

141F;00;*/ */ */ */ */ */ */ *

1420;F0;*/ */ */ */ */ */ */ *

1421;40;*/ */ */ */ */ */ */ *

1422;40;*/ */ */ */ */ */ */ *

1423;30;*/ */ */ */ */ */ */ *

1424;30;*/ */ */ */ */ */ */ *

1425;04;*/ */ */ */ */ */ */ *

1426;10;*/ */ */ */ */ */ */ *

1427;80;*/ */ */ */ */ */ */ *

1428;AB;*/ */ */ */ */ */ */ *

1429;80;*/ */ */ */ */ */ */ *

142A;80;*/ */ */ */ */ */ */ *

142B;80;*/ */ */ */ */ */ */ *

142C;80;*/ */ */ */ */ */ */ *

142D;80;*/ */ */ */ */ */ */ *

142E;80;*/ */ */ */ */ */ */ *

142F;80;*/ */ */ */ */ */ */ *

1430;80;*/ */ */ */ */ */ */ *

1431;00;*/ */ */ */ */ */ */ *

1432;00;*/ */ */ */ */ */ */ *

1433;00;*/ */ */ */ */ */ */ *

1434;00;*/ */ */ */ */ */ */ *

1435;00;PWB_RG[7-0]

1436;0A;PWB_GRG[7-0]

1437;0A;PWB_GBG[7-0]

1438;50;PWB_BG[7-0]

1439;80;*/ */ */ */ */ */ */ *

143A;00;*/ */ */ */ */ */ */ *

143B;00;*/ */ */ */ */ */ */ *

143C;00;*/ */ */ */ */ */ */ *

143D;00;*/ */ */ */ */ */ */ *

143E;00;*/ */ */ */ */ */ */ *

143F;00;*/ */ */ */ */ */ */ *

1440;7A;*/ */ */ */ */ */ */ *

1441;04;*/ */ */ */ */ */ */ *

1442;CA;*/ */ */ */ */ */ */ *

1443;98;*/ */ */ */ */ */ */ *

1444;01;*/ */ */ */ */ */ */ *

1445;10;LSSC_SW/ */ LSSC_MODE[1-0]/ */ */ */ *

1446;00;LSSC_LEFT_RX2G[7-0]

1447;80;LSSC_LEFT_GRX2G[7-0]

1448;00;LSSC_LEFT_GBX2G[7-0]

1449;00;LSSC_LEFT_BX2G[7-0]

144A;00;LSSC_LEFT_RX3G[7-0]

144B;00;LSSC_LEFT_GRX3G[7-0]

144C;00;LSSC_LEFT_GBX3G[7-0]

144D;00;LSSC_LEFT_BX3G[7-0]

144E;00;*/ LSSC_LEFT_B3PM/ */ LSSC_LEFT_GB3PM/ */ LSSC_LEFT_GR3PM/ */ LSSC_LEFT_R3PM

144F;00;LSSC_LEFT_RX5G[7-0]

1450;00;LSSC_LEFT_GRX5G[7-0]

1451;00;LSSC_LEFT_GBX5G[7-0]

1452;00;LSSC_LEFT_BX5G[7-0]

1453;00;*/ LSSC_LEFT_B5PM/ */ LSSC_LEFT_GB5PM/ */ LSSC_LEFT_GR5PM/ */ LSSC_LEFT_R5PM

1454;00;LSSC_RIGHT_RX2G[7-0]

1455;00;LSSC_RIGHT_GRX2G[7-0]

1456;00;LSSC_RIGHT_GBX2G[7-0]

1457;00;LSSC_RIGHT_BX2G[7-0]

1458;00;LSSC_RIGHT_RX3G[7-0]

1459;00;LSSC_RIGHT_GRX3G[7-0]

145A;00;LSSC_RIGHT_GBX3G[7-0]

145B;00;LSSC_RIGHT_BX3G[7-0]

145C;00;*/ LSSC_RIGHT_B3PM/ */ LSSC_RIGHT_GB3PM/ */ LSSC_RIGHT_GR3PM/ */ LSSC_RIGHT_R3PM

145D;00;LSSC_RIGHT_RX5G[7-0]

145E;00;LSSC_RIGHT_GRX5G[7-0]

145F;00;LSSC_RIGHT_GBX5G[7-0]

1460;00;LSSC_RIGHT_BX5G[7-0]

1461;00;*/ LSSC_RIGHT_B5PM/ */ LSSC_RIGHT_GB5PM/ */ LSSC_RIGHT_GR5PM/ */ LSSC_RIGHT_R5PM

1462;00;LSSC_TOP_RY2G[7-0]

1463;80;LSSC_TOP_GRY2G[7-0]

1464;00;LSSC_TOP_GBY2G[7-0]

1465;00;LSSC_TOP_BY2G[7-0]

1466;00;LSSC_TOP_RY3G[7-0]

1467;00;LSSC_TOP_GRY3G[7-0]

1468;00;LSSC_TOP_GBY3G[7-0]

1469;00;LSSC_TOP_BY3G[7-0]

146A;00;*/ LSSC_TOP_B3PM/ */ LSSC_TOP_GB3PM/ */ LSSC_TOP_GR3PM/ */ LSSC_TOP_R3PM

146B;00;LSSC_TOP_RY5G[7-0]

146C;00;LSSC_TOP_GRY5G[7-0]

146D;00;LSSC_TOP_GBY5G[7-0]

146E;00;LSSC_TOP_BY5G[7-0]

146F;00;*/ LSSC_TOP_B5PM/ */ LSSC_TOP_GB5PM/ */ LSSC_TOP_GR5PM/ */ LSSC_TOP_R5PM

1470;00;LSSC_BOTTOM_RY2G[7-0]

1471;00;LSSC_BOTTOM_GRY2G[7-0]

1472;00;LSSC_BOTTOM_GBY2G[7-0]

1473;00;LSSC_BOTTOM_BY2G[7-0]

1474;00;LSSC_BOTTOM_RY3G[7-0]

1475;00;LSSC_BOTTOM_GRY3G[7-0]

1476;00;LSSC_BOTTOM_GBY3G[7-0]

1477;00;LSSC_BOTTOM_BY3G[7-0]

1478;00;*/ LSSC_BOTTOM_B3PM/ */ LSSC_BOTTOM_GB3PM/ */ LSSC_BOTTOM_GR3PM/ */ LSSC_BOTTOM_R3PM

1479;00;LSSC_BOTTOM_RY5G[7-0]

147A;00;LSSC_BOTTOM_GRY5G[7-0]

147B;00;LSSC_BOTTOM_GBY5G[7-0]

147C;00;LSSC_BOTTOM_BY5G[7-0]

147D;00;*/ LSSC_BOTTOM_B5PM/ */ LSSC_BOTTOM_GB5PM/ */ LSSC_BOTTOM_GR5PM/ */ LSSC_BOTTOM_R5PM

147E;00;*/ */ */ */ */ */ */ *

147F;00;*/ */ */ */ */ */ */ *

1480;00;*/ */ */ */ */ */ */ *

1481;7F;*/ */ */ */ */ */ */ *

1482;80;*/ */ */ */ */ */ */ *

1483;BF;*/ */ */ */ */ */ */ *

1484;40;*/ */ */ */ */ */ */ *

1485;80;*/ */ */ */ */ */ */ *

1486;00;*/ */ */ */ */ */ */ *

1487;00;*/ */ */ */ */ */ */ *

1488;00;*/ */ */ */ */ */ */ *

1163;44;*/ */ */ */ */ */ */ *

1166;29;*/ */ */ */ */ */ */ *

1140;02;*/ */ */ */ */ */ */ *

1011;24;*/ */ */ */ */ */ */ *

1646;00;*/ */ */ */ */ */ */ *

1648;00;*/ */ */ */ */ */ */ *

1151;80;*/ */ */ */ */ */ */ *

1152;23;*/ */ */ */ */ */ */ *






MBD000A7714/new_Stingray5_raw10_color_Mode2.bat

rem Stingray5M Sensor Command Writer

rem WakeUp

CCI -W 1 -S 7C -A 126C                          CC

CCI -W 1 -S 7C -A 1252                           B0

rem mode2 setting

rem                         Add  0   1   2   3  4   5   6   7   8  9  A   B  C  D   E   F

rem                        --------------------------------------------------------------------------------

CCI -W 10 -S 7C -A 1210 00 78 02 FC 05 00 00 00 00 00 00 64 10 64 00 80

CCI -W 10 -S 7C -A 1220 88 00 54 00 00 04 01 81 00 00 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1230 64 00 00 00 00 3F 00 80 02 63 07 70 80 01 00 00

CCI -W 10 -S 7C -A 1240 00 94 02 2C 11 00 00 20 1F 20 00 00 00 00 00 40

CCI -W 10 -S 7C -A 1250 40 40 B0 00 00 FF 9F 00 00 01 01 00 00 88 C0 02

CCI -W F -S 7C -A 1260 00 01 03 98 00 00 00 00 C6 88 00 00 CC 00 00

CCI -W 10 -S 7C -A 1410 13 04 7D 04 00 00 30 30 80 82 80 3F 80 00 00 00

CCI -W 10 -S 7C -A 1420 F0 40 40 30 30 04 10 80 AB 80 80 80 80 80 80 80

CCI -W 10 -S 7C -A 1430 80 00 00 00 00 00 0A 0A 50 80 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1440 7A 04 CA 98 01 10 00 80 00 00 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1450 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1460 00 00 00 80 00 00 00 00 00 00 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1470 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

CCI -W 9 -S 7C -A 1480 00 7F 80 BF 40 80 00 00 00

rem

CCI -W 1 -S 7C -A 1163                           44

CCI -W 1 -S 7C -A 1166                           29

CCI -W 1 -S 7C -A 1140                           02

rem

CCI -W 1 -S 7C -A 1011                           24

rem

CCI -W 1 -S 7C -A 1646                           00

CCI -W 1 -S 7C -A 1648                           00




MBD000A962A/new2_Stingray5_raw10_color_Mode2.bat

rem Stingray5M Sensor Command Writer

rem WakeUp

CCI -W 1 -S 7C -A 126C                          CC

CCI -W 1 -S 7C -A 1252                           B0

rem mode2 setting

rem                         Add  0   1   2   3  4   5   6   7   8  9  A   B  C  D   E   F

rem                        --------------------------------------------------------------------------------

CCI -W 10 -S 7C -A 1210 00 78 02 FC 05 00 00 00 00 00 00 64 10 64 00 80

CCI -W 10 -S 7C -A 1220 88 00 54 00 00 04 01 81 00 00 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1230 64 00 00 00 00 3F 00 80 02 63 07 70 80 01 00 00

CCI -W 10 -S 7C -A 1240 00 94 02 2C 11 00 00 20 1F 20 00 00 00 00 00 40

CCI -W 10 -S 7C -A 1250 40 40 B0 00 00 FF 9F 00 00 01 01 00 00 88 C0 02

CCI -W F -S 7C -A 1260 00 01 03 98 00 00 00 00 C6 88 00 00 CC 00 00

CCI -W 10 -S 7C -A 1410 13 04 7D 04 00 00 30 30 80 82 80 3F 80 00 00 00

CCI -W 10 -S 7C -A 1420 F0 40 40 30 30 04 10 80 AB 80 80 80 80 80 80 80

CCI -W 10 -S 7C -A 1430 80 00 00 00 00 00 0A 0A 50 80 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1440 7A 04 CA 98 01 10 00 80 00 00 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1450 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1460 00 00 00 80 00 00 00 00 00 00 00 00 00 00 00 00

CCI -W 10 -S 7C -A 1470 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

CCI -W 9 -S 7C -A 1480 00 7F 80 BF 40 80 00 00 00

rem

CCI -W 1 -S 7C -A 1163                           44

CCI -W 1 -S 7C -A 1166                           29

CCI -W 1 -S 7C -A 1140                           02

rem

CCI -W 1 -S 7C -A 1011                           24

rem

CCI -W 1 -S 7C -A 1646                           00

CCI -W 1 -S 7C -A 1648                           00

rem 

CCI -W 1 -S 7C -A 1151                           80

CCI -W 1 -S 7C -A 1152                           23




MBD00053CA8/Inital setting_ver1.5.txt

7C

126C;CC;LSTB/ */ */ */ */ */ */ *

1252;B0;SLEEP/ */ */ */ */ */ */ *

1220;89;H_COUNT[7-0]

123A;07;VCO_DIV[3-0]/ SPCK_DIV[3-0]

1241;94;*/ */ */ */ */ */ */ *

1242;02;*/ */ */ */ */ */ */ *

124B;00;*/ */ */ */ */ */ */ *

1255;FF;*/ */ */ */ */ */ */ *

1256;9F;*/ */ */ */ */ */ */ *

1258;00;*/ */ */ */ */ */ */ *

125D;88;CCP_LVDS_MODE/ */ */ */ */ CCP_COMP_MODE[2-0]

125E;C0;*/ */ EMBEDDED_DATA/ */ */ */ */ *

1263;98;*/ */ */ */ */ */ */ *

1268;C6;*/ */ */ */ */ */ */ *

1434;00;*/ */ */ */ */ */ */ *

1163;44;*/ */ */ */ */ */ */ *

1166;29;*/ */ */ */ */ */ */ *

1140;02;*/ */ */ */ */ */ */ *

1011;24;*/ */ */ */ */ */ */ *

1646;00;*/ */ */ */ */ */ */ *

1648;00;*/ */ */ */ */ */ */ *

1151;80;*/ */ */ */ */ */ */ *

1152;23;*/ */ */ */ */ */ */ *

1014;05;*/ */ */ */ */ */ */ *

1033;06;*/ */ */ */ */ */ */ *

1034;79;*/ */ */ */ */ */ */ *

1423;3F;*/ */ */ */ */ */ */ *

1424;3F;*/ */ */ */ */ */ */ *

1426;00;*/ */ */ */ */ */ */ *

1439;00;

161F;60;

1634;00;

1646;00;

1648;00;

113E;01;





_1274527681.xls
Recommended H_count range

		Recommended H_count range

				Below table are recommended H_count range from the point of view of row frequency noise.

				ng ---> Image quality ( = row noise ) are worse.

				ok --> Image quality ( = row noise ) are good and no problem.

				Hcount(dec)		Hcount(hex)		raw8 / DPCM10 to 8		raw10

				126		7E		ng		Not available

				127		7F		ng

				128		80		ok

				129		81		ok

				130		82		ok

				131		83		ok

				132		84		ok

				133		85		ok

				134		86		ok

				135		87		ok

				136		88		ok

				137		89		ok		ok

				138		8A		ok		ok

				139		8B		ok		ok

				140		8C		ok		ok

				141		8D		ok		ok

				142		8E		ok		ok

				143		8F		ok		ok

				144		90		ok		ok

				145		91		ok		ok

				146		92		ok		ok

				147		93		ok		ok

				148		94		ok		ok

				149		95		ok		ok

				150		96		ok		ok

				151		97		ok		ok

				152		98		ok		ok

				153		99		ok		ok

				154		9A		ok		ok

				155		9B		ok		ok

				156		9C		ok		ok

				157		9D		ok		ok

				158		9E		ok		ok

				159		9F		ok		ok

				160		A0		ok		ok

				161		A1		ok		ok

				162		A2		ok		ok

				163		A3		ok		ok

				164		A4		ok		ok

				165		A5		ok		ok

				166		A6		ok		ok

				167		A7		ok		ok

				168		A8		ok		ok

				169		A9		ok		ok

				170		AA		ok		ok

				171		AB		ok		ok

				172		AC		ok		ok

				173		AD		ng		ng

				174		AE		ng		ng

				175		AF		ng		ng

				176		B0		ng		ng

				177		B1		ng		ng

				178		B2		ng		ng

				179		B3		ng		ng

				180		B4		ng		ng

				181		B5		ng		ng

				182		B6		ok		ok

				183		B7		ok		ok

				184		B8		ok		ok

				185		B9		ok		ok

				186		BA		ok		ok

				187		BB		ok		ok

				188		BC		ok		ok

				189		BD		ok		ok

				190		BE		ok		ok

				191		BF		ok		ok

				192		C0		ok		ok

				193		C1		ok		ok

				194		C2		ok		ok

				195		C3		ok		ok

				196		C4		ok		ok

				197		C5		ok		ok

				198		C6		ok		ok

				199		C7		ok		ok

				200		C8		ok		ok

				201		C9		ok		ok

				202		CA		ok		ok

				203		CB		ok		ok

				204		CC		ok		ok

				205		CD		ok		ok

				206		CE		ok		ok

				207		CF		ok		ok

				208		D0		ok		ok

				209		D1		ok		ok

				210		D2		ok		ok

				211		D3		ok		ok

				212		D4		ok		ok

				213		D5		ok		ok

				214		D6		ok		ok

				215		D7		ok		ok

				216		D8		ok		ok

				217		D9		ok		ok

				218		DA		ok		ok

				219		DB		ok		ok

				220		DC		ok		ok

				221		DD		ok		ok

				222		DE		ok		ok

				223		DF		ok		ok

				224		E0		ok		ok

				225		E1		ok		ok

				226		E2		ok		ok

				227		E3		ok		ok

				228		E4		ok		ok

				229		E5		ok		ok

				230		E6		ok		ok

				231		E7		ok		ok

				232		E8		ok		ok

				233		E9		ok		ok

				234		EA		ok		ok

				235		EB		ok		ok

				236		EC		ok		ok

				237		ED		ok		ok

				238		EE		ok		ok

				239		EF		ok		ok

				240		F0		ok		ok

				241		F1		ok		ok

				242		F2		ok		ok

				243		F3		ok		ok

				244		F4		ok		ok

				245		F5		ok		ok

				246		F6		ok		ok

				247		F7		ok		ok

				248		F8		ok		ok

				249		F9		ok		ok

				250		FA		ok		ok

				251		FB		ok		ok

				252		FC		ok		ok

				253		FD		ok		ok

				254		FE		ok		ok

				255		FF		ok		ok

				256		100		ok		ok

				257		101		ok		ok

				258		102		ok		ok

				259		103		ok		ok

				260		104		ok		ok

				261		105		ok		ok

				262		106		ok		ok

				263		107		ok		ok

				264		108		ok		ok

				265		109		ok		ok

				266		10A		ok		ok

				267		10B		ok		ok

				268		10C		ok		ok

				269		10D		ok		ok

				270		10E		ok		ok

				271		10F		ok		ok

				272		110		ok		ok

				273		111		ok		ok

				274		112		ok		ok

				275		113		ok		ok

				276		114		ok		ok

				277		115		ok		ok

				278		116		ok		ok

				279		117		ok		ok

				280		118		ok		ok

				281		119		ok		ok

				282		11A		ok		ok

				283		11B		ok		ok

				284		11C		ok		ok

				285		11D		ok		ok

				286		11E		ok		ok

				287		11F		ok		ok

				288		120		ok		ok

				289		121		ok		ok

				290		122		ok		ok

				291		123		ok		ok

				292		124		ok		ok

				293		125		ok		ok

				294		126		ok		ok

				295		127		ok		ok

				296		128		ok		ok

				297		129		ok		ok

				298		12A		ok		ok

				299		12B		ok		ok

				300		12C		ok		ok

				301		12D		ok		ok

				302		12E		ok		ok

				303		12F		ok		ok

				304		130		ok		ok

				305		131		ok		ok

				306		132		ok		ok

				307		133		ok		ok

				308		134		ok		ok

				309		135		ok		ok

				310		136		ok		ok

				311		137		ok		ok

				312		138		ok		ok

				313		139		ok		ok

				314		13A		ok		ok

				315		13B		ok		ok

				316		13C		ok		ok

				317		13D		ok		ok

				318		13E		ok		ok

				319		13F		ok		ok

				320		140		ok		ok

				321		141		ok		ok

				322		142		ok		ok

				323		143		ok		ok

				324		144		ok		ok

				325		145		ok		ok

				326		146		ok		ok

				327		147		ok		ok

				328		148		ok		ok

				329		149		ok		ok

				330		14A		ok		ok

				331		14B		ok		ok

				332		14C		ok		ok

				333		14D		ok		ok

				334		14E		ok		ok

				335		14F		ok		ok

				336		150		ok		ok

				337		151		ok		ok

				338		152		ok		ok

				339		153		ok		ok

				340		154		ok		ok
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  Sensor raw data (R or G or B pixel by pixel)




  Clk                                                                                          
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       Note :    For each byte , FFH are prohibited.






























































































Upper 8 bit of one pixel data







Lower 2 bit of four pixels data












