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» Revision History

Version Date [D/M/Y] Notes Writer
0.0 29/11/2010 (Preliminary) Changwoo Seo
0.1 23/12/2010 Revised typical parameter (page.5) Heungseok Park
0.2 24/02/2011 Edited register table and detail information Chang hui Ye
0.3 07/03/2011 Add typical parameter (DC,Optical item)(page. 5) Heungseok Park
0.4 14/03/2011 Edited register table and detail information DS Min
0.5 27/04/2011 Modified register table on page 120 So00-Beom Son
0.6 28/11/2011 Change HVDD Power (page. 5~6) Heungseok Park

Caution : This datasheet can be changed without prior notice !! If you want to get up -to-date version,
please contact localized pixelplus agent.
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» Features

>

>

>

\4
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682 x 504 total pixel array with
RGB bayer colorfilters and micro-lens.
Power supply:
AVDD : 2.8V, HVDD: 3.3V,CVDD: 2.8V
Output formats :
& Composite Outputmode::
- CVBS ( NTSC/PAL),
@ Digital Output mode::
- max. VGA (640x480) YCbCr422/RGB565/
RGB444. ( progressive, 60 fps @ 54MHz)
- max. VGA (640x480) Bayer
( progressive,60fps @ 27MHz)
€ Analog/Digital Outputmode:
- ITU-R. BT656 ( 720x240/288)
(interlaced, 60fields @ 27MHz)
-CVBS (30fps @ 27MHz)
Image processing on chip : lens shading,
gamma/defect/ color correction,
low pass filter, colorinterpolation, saturation,
edge enhancement, brightness, contrast,
special effects, auto black level ,
auto white balance, auto exposure control
and back lightcompensation.
Frame size, window size and position can
be programmed through a 2-wire serial
interface bus.
VGA/ QVGA / QQVGA / CIF/ QCIF Scaling.
High Image Quality and Ultra low light
performance.
I12C masterinclude.
Motion detection support
Alarm mode, Privacy mode support
Artificial Intelligence power save mode.
Chip Address Selection PADs
Horizontal / Vertical mirroring.
50Hz, 60Hz flicker automatic cancellation.
Software Reset.
External Sync (Gen. Lock) support
Off-chip IR-LED control.
Crystal input support.
On chip regulator for DVDD.
CSP/CLCC/PLCC Package type supports
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[Fig. 1] PIN Description

Total Pixel Array

682 (H) x 504(V)

Effective Pixel Array

648(H) x 488(V)

Pixel Size

6umx 6 um

Effective Image Area

3.8mmx29mm
(Diagonal :4.86mm)

Optical Format

1/3.7 inch , RGB Bayer filter

Max. Clock frequency

54 MHz

Max. Frame Rate

- 60fps, 640x480 YCbCr @ 54MHz
- 60fps, 640x480 Bayer @ 27MHz
- 60field, 720x240(288) YCbCr

@ 27MHz
-CVBS 30 fps @ 27MHz

Dark Signal 11.0 [mV/sec] @60°C
Sensitivity 8.0 [V/Lux.sec]
Power Supply Analog:2.8V,

HVDD: 3.3V,

CvDD: 2.8V

Power Consumption

225.9 mW @Dynamic
416.9 uW @Standby

Operating Temp.

-40~105 [C
(Fully Functional Temp) (el
Dynamic Range 64.4 [dB]
SNR 47.2 [dB]

5/122

[Table 1] Typical Parameters

CrystalImage & ImagingInnovation



PRELIMINARY

PLUS
mXEL PIXELPLUS CO., LTD. PC3030K

1/3.7inch NTSC/PAL CMOS Image Sensor with
640 X 480 Pixel Array

» PIN Descriptions

Num | NAME |1/0 Type PAD Description

1 |AVDD1 P Analog VDD1 :2.8V DC.

2 |AGND1 P Analog Groundl

Composite Differential Negative signal
(75 ohm single termination(LCD), 37.5 ohm double termination (CRT))

Composite Differential Positive signal.
(75 ohm single termination(LCD), 37.5 ohm double termination (CRT))

5 | CvDD P DAC power supply : 2.8V DC

3 CN O

4 CcpP O

6 | CGND P DAC power ground

External Resistor. The resistor value can be changed by user tuning. (Typically 30k ohm
when CN/CP 37.5 ohm termination, 60k ohm when CN/CP 75 ohm termination)

8 DO I/O Mirror Strap Input bit 0 / Digital Output bit 0, Motion detection signal out

7 REXT I

Pixel clock. Data can be latched by external devices at the rising or falling edge of PCLK.

9 PCLK © The polarity can be controlled anyway.

Digital Power supply : In case of using on-chip digital regulator, DVDD must

10 | DVDD P be tied to DGND by total 1uF bypass capacitor. Otherwise, 1.5V DC must be
supplied with 100nF to DGND.
11 | HvVDD Digital VDD for I/O : 3.3V. Voltage range for all output signals is (OV or HVDD)

p
12 | HGND P Digital GND for I/0
p

13 | DGND Digital GND for core

14 X1 I Crystal input pad or Master clock input pad

15 X2 o] Crystal output pad *(1)

16 D1 I/O Mirror Strap Input bit 1 / Digital Output bit 1

17 CSB O Chip Select Signal for Serial Peripheral Interface(SPI)

18 | MOSI o] Data Output for Serial Peripheral Interface(SPI)

19 | MISO I Data Input Signal for Serial Peripheral Interface(SPI)

20 SCK O Clock Signal for Serial Peripheral Interface(SPI)

(1) In case of using External clock, crystal output pad(X2) must be floated and clock input PAD is X1.

[Table 2] Pin Descriptions (continue)
I ———
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Digital Power supply : In case of using on-chip digital regulator, DVDD must
21 | bvDD P be tied to DGND by total 1uF bypass capacitor. Otherwise, 1.5V DC must be
supplied with 100nF to DGND.

22 | HVDD P Digital VDD for I/O. Voltage range for all output signals is (OV~HVDD)

33 | HGND p Digital GND for I/O

24 | DGND P Digital GND for core

25 SDA I/O 2-wire serial interface data.

26 SCL I/O 2-wire serial interface clock.

27 |HSYNC 0 Horizontal synchronization pulse. HSYNC is high (or I(?w) for the horizqntal windpw of
interest. It can be programmed to appear or not outside the vertical window of interest.
28 | HGND P Digital GND for I/O

29 D2 I/O [TV Strap Input bit 0 / Digital Output bit 2

30 D3 I/O [TV Strap Input bit 1 / Digital Output bit 3

31 [ HVDD P Digital VDD for I/O. Voltage range for all output signals is (0V~HVDD)
32 D4 I/O TV Strap Input bit 2 / Digital Output bit 4

33 D5 I/O Flicker Strap Input bit 0 / Digital Output bit 5

34 D6 I/O Flicker Strap Input bit 1 / Digital Output bit 6

35 D7 [/O  |BLC Strap Input / Digital Output bit 7

36 D8 [/O  |Indoor/Outdoor Strap Input / Digital Output bit 8

37 D9 [/O  |OSD Strap Input / Digital Output bit 9

38 |VSYNC I/O Master Enable Strap Input / Vertical sync : Indicates the start of a new frame
System reset must remain low for at least 8 master clocks after power is stabilized.

39 RSTB ! When the sensor is reset, all registers are set to their default values.
40 ISIN I Illumination sensor input (must be under 1.1V).

41 | AGND P Analog Ground

42 | AvDD P Analog VDD : 2.8V DC

Power stdby mode. When Stdby ='1', there's no current flow in any analog circuit branch,

43 | STDBY : neither any beat of digital clock.

44 |CADD1 I

Chip Address selection bits [1:0], Default [11]
45 [CADDO I

LED provides the enable signal which can turn-on LED device when low light condition

46 LED (0]
47 TE I Chip Test mode enable.
External Frame sync input. Slave chip can receive the external frame sync signal from
48 GENI I .
master chip
49 | Geno o External Frame sync output. Master chip can output the external frame sync signal
through this pad to synchronize all digital outputs of two or more chips
50 | MIRSO O
Moving IR/AR Transition Switch Control PADs
51 | MIRS1 @]

[Table 2] Pin Descriptions
I ———
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» Signal Environment

PC3030K has 2.8V tolerant Input pads. Input signals must be higher than or equal to HYDD but cannot be
higher than 2.8V. PC3030K input pad has built in reverse current protection circuit, which makes it possible to
apply input voltage even if the HVDD is disconnected or floating. Voltage range for all output signals is OV ~
HVDD.

» Chip Architecture

PC3030K has 682 x 504 total pixel array and column/row driver circuits to read out the pixel data
progressively. CDS circuit reduces noise signals generated from various sources mainly resulting from process
variations. Pixel output is compared with the reset level of its own and only the difference signal is sampled,
thus reducing fixed error signal level. Each of R, G, B pixel output can be multiplied by different gain factors to
balance the color of images in various light conditions. The analog signals are converted to digital forms one
line at atime and 1 line data are streamed out column by column. The Bayer RGB data are passed through a
sequence of image sighal processing blocks to finally produce YCbCr 4:2:2 output data. Image signal
processing includes such operations as gamma correction, defect correction, low pass filter, color interpolation,
edge enhancement, color correction, contrast stretch, color saturation, white balance, exposure control and
back light compensation. Internal functions and output signal timing can be programmed simply by modifying
the register files through 2-wire serial interface.

1 1
| 1 PelAmay 1 ; :
1 : 1 ! ' ! : 1 !
| 682 x 504 ! Bayer | [ | Signal 1 Output |

: 1 & :% Y :a mage Signa ?I utpu :é I Parallel
P : 1 Processing ! “ 1 Processing | i format ! |
I ! SensorCore ! | [ ! L:_ _______ \ — | Output
b e _____ [ @ 1m=----- v P . - _- |
1 ! ! 1 1 1
i eeeee N . S . L e S LV \Composite
L | 1 : FIFO | 1 E : 1 I» DAC %
| . Timing GeneratorI ! AE/AWB | . T ! | e ' Enc. ! ' 1 Output
I OAAN T 77 -0 Tyt Tt :
|

|
|

|
| e e S : ool o

! 1
: ! Two-wire Serial Interface (slave) ! 1 Serial Interface (master) i :
L I

rstb x1 stdby

[Fig. 2] Block Diagram

____________________________________________________________________________________________________________________________________________|
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» Frame Structure and Windowing

Origin ( 0, 0) of the frame is at the upper right corner. Size of the frame is determined by two registers :
framewidth( Reg.A-06h, A-07h ) and frameheight( Reg.A-08h, A-09h ). One frame consists of framewidth + 1
columns and frameheight + 1 rows. framewidth and frameheight can be programmed to be larger than total
array size. Default window array of 640 x 480 pixels is positioned at (110, 12 ). It is possible to define a
specific region of the frame as a window. Pixel scanning begins from (0, 0 ) and proceeds row by row
downward, and for each line scan direction is from right to the left. Hsync signal indicates if the output is from a
pixel that belongs to the window or not. There are two counters to indicate the present coordinate of frame
scanning : Frame row counter and frame column counter. Counter values repeat the cycle of 0to frameheight ,
and 0 to framewidth respectively. The counter values increase at the pace of pixel clock (PCLK), which does
not change as the frame size is altered. The pixel datarate is fixed and is independent of frame size. [Fig. 3]
shows window X, y start/stop( Reg.A-OCh ~ A-13h ) registers value for default window and maximum window.

PC3030K Frame Structure

(106,0) (0,0)
8 5] ||
- |
4 (106,8)
A (110,12)]
< 70 /34 N . 640 ol
N LN i 2Cr
4 4
104 106
- 480
(749,491 | |,
(753,495) g yzi N
|
(787,503) 21 ( \\/\\‘

| |
(857,524) /

Effective window Effective Pixel
* Total Pixel : 682 x 504 (640 x 480) (648 x 488)

[Fig. 3] Default Data Structure of Frame and Window. ( Top View )
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» Data Formats

Pixel array is covered by Bayer color filters as can be seen in
the [Fig. 4]. Since each pixel can have only one type of filteronit, only
one color component can be produced by a pixel. PC3030K provides
this Bayer pattern RGB data through an 10bit channel. It takes one
PCLK to pass one pixel RGB data to output bus. But since it is
necessary to know all 3 colorcomponents R, G, B to produce a color
for a pixel, the other two components must be inferred from other pixel

data. Forexample, G component for a B pixel is calculated as an
[Fig. 4] Bayer Color Filter Pattern average of its four nearest G neighbors, and its R component as an
average of its four nearest R neighbors. This operation of inferring

missing data from existing ones is called the color interpolation. Color interpolation produces an
undesirable artifact in image. Sampling nature of color filter can leave an interference pattern around
an area with repetitive fine lines. PC3030K adopts alow pass filter to prevent the interference patterns
(called Moiré pattern) from degrading the image quality too much. After color interpolation, every pixel
has all three color components. These three colorcomponents R, G, B can be routed to 10 bits output
pins in such a way RGB565. It takes two PCLK’s to pass one pixel RGB data to output bus.

It is possible to extract monochrome luminance data from RGB color components and the conver-
sion equationis: Y = 0.299R + 0.587G + 0.114B where R,G and B are gamma corrected color
components. And the color information is separated from luminance information according to following
equations.

U=0492(B-Y), V=0877(R-Y)

Since human eyes are less sensitive to color variation than to luminance, color components can be

sub-sampled to reduce the amount of data to be transmitted, but preserving almost the same image

quality. [Fig. 5] shows 4:2:2 YUV data sequence.
PC3030K supports 4:2:2 YUV data format where
U and V components are horizontally sub-
sampled such that U and V for every other pixel
are omitted. PC3030K also supports ITU-R
BT.601 YCgCr format which is a scaled, offset
version of YUV. Y is the same in both formats but
the CgCr is formed as follows.

Ul|Yl|Vl]|Y2|[U3]|Y3|V3]| Y4

[Fig. 5] 4:2:2 YUV Data Sequence.
Cs=0.564(B-Y)+128
Cr=0.713 (R-Y )+ 128

____________________________________________________________________________________________________________________________________________|
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» Dataand Synchronization Timing
1) VGA

[Fig. 6] shows the default data sequence of PC3030K. In [Fig. 6] VSYNC/HSYNC/PCLK polarity can
have any combinations possible. Data can be latched at the rising or falling edge of PCLK. HSYNC can be set
to be active high or active low. The sequence default YUV datais [ U,Y, V, Y, ...] forcommon even / odd rows.

The positive width of VSYNC can be programmed by vsyncstartrow and vsyncstoprow (register value)
and given by

VSYNC positive width = vsyncstartrow — vsyncstoprow [line]

The positive width of HSYNC can be programmed by windowx1 / x2( Register Value ) and given by
HSYNC positive width =2 x (windowx2 - windowx1l + 1) [PCLK]

Data sequence of YUV format canchange to [U, Y, V, Y], [V, Y, U, Y], [Y, U, Y, V]and [Y, V, Y, U] by
format (register value). Data value can be selected in Invalid or blanking region.

VSYNC period = frameheight + 1 [line]

VSYNC positive width = vsyncstoprow — vsyncstartrow [line]

S

vsYne __J _y
HSYNC_/\_/\J\__/\_/\J\__/_\_

HSYNC period =2 x ( framewidth + 1) [PCLK]

HSYNC positive width = 2 x (windowx2 — windowx1l +1) [PCLK]\

HSYNC __/ \ o
x1 /S \_/_\_/_\_/_\_/_\_/_\_/ / \_/_\_/_\_/_\_/_\_/_\_/_\_/_\_/_\_/_ f\f
TS aAVaAVAVAVAVAVAWE / \_/_\_/_\_/_\_/_\_/_\_/_\_/_\_/_\_/_ WAV
DATAMYXVXYUYE :XVXYX_XYXVXYX_XJEX_ EXL

T

[Fig. 6] Timing Diagram for VSYNC, HSYNC, X1, PCLK and Data ( YUV mode : default)
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[Fig. 7] shows the bayer data sequence of PC3030K. The default sequence Bayer datais [RGRG...] for

evenrows and [GBGB...] forodd rows.

VSYNC period = frameheight + 1 [line]

A
\

VSYNC positive width = vsyncstoprow — vsyncstartrow [line] |

/I

VSYNC __J \_ _/—
HSYNC_/\_/\J\__/\_/\J\__/_\_

/

HSYNC period = framewidth + 1 [PCLK]

HSYNC positive width = windowx2 — windowx1 +1 [PCLK]

T T

HSYNC _ J \ I
X1 A\ / / \_/_\_/_\_/_\_/_\_/_\_/_\_/_\_/_\_/_ f\f
PCLK ~ \__/ \/ \_/ \_ _\ [\ \/ \__J \_ . \/

DATA(e)EXRXGXR)C:XGXRXGXFFX_:X_
DATA@ABX_G X_B X G X/ X_B X G X B X FE X_{/ ABX G

[Fig. 7] Timing Diagram for VSYNC, HSYNC, X1, PCLK and Data ( Bayer mode)

____________________________________________________________________________________________________________________________________________|
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[Fig. 8] shows the RGB565 data sequence of PC3030K. The RGB565 data sequence can change to
[R5G3, G3R5], [G3R5, R5G3], [B5G3, G3R5] and [G3R5, B5G3] by format (register value).

VSYNC period = frameheight + 1 [line]

VSYNC positive width = vsyncstoprow — vsyncstartrow [line]

Rl
N

VSYNC [ \I _/—
HSYNC_ /7 \ ./ ./ \_ _/ /S \_ _/_\_

HSYNC period = 2 x ( framewidth + 1) [PCLK]

HSYNC positive width = 2 x (windowx2 — windowx1 +1) [PCLK]\

T

HSYNC __/ \ i
WA \_/'\_/'\_/’\_/‘\_/‘\_/ / \_/'\_/'\_/'\_/'\_/'\_/'WU N
PCLK N\ \/ S\ S\ / / AVaVaVaVaVaVaVaVaVWa _/\_/'

DATAABX*BXQXBXQXBXQX OCRIGEICRXEGCRXGG XEEX 00XC EXU
*R : R5G3
*G - G3B5

[Fig. 8] Timing Diagram for VSYNC, HSYNC, X1, PCLK and Data ( RGB565 mode)
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[Fig. 9] shows the RGB444 data sequence of PC3030K. The RGB444 data sequence can change to
[x4R4, G4B4] and [G4B4, X4R4] by format (register value).

VSYNC period = frameheight + 1 [line]

VSYNC positive width = vsyncstoprow — vsyncstartrow [line]

Rl
N

VSYNC [ \_ D
HSYNC__ / \/ ./ \_ _/ / \_ _/_\_

HSYNC period = 2 x ( framewidth + 1) [PCLK]

HSYNC positive width = 2 x (windowx2 — windowx1 +1) [PCLK]\

HSYNC __ [ \ r
SEVAWE LFLFLF\I\I\_/ / \J\J‘\J\J‘\J\J‘W\f N
PCLK N\ \/\/\/\S\/\ / / \J‘\J\J‘\I\J\J'\IW J\f

T

DATA ABXHOCEEOEE OGRS F DO X EOGE X OGe XEEX 00X | EXU
*X © X4AR4
*G - GAB4

[Fig. 9] Timing Diagram for VSYNC, HSYNC, X1, PCLK and Data ( RGB444 mode)
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2) ITU-R BT656 ( CCIR656 )

[Fig. 10] shows ITU-R BT601 and ITU-R BT656 timing diagram. Sampling clocks of ITU-R BT601 and
ITU-R BT656 are 13.5MHz and 27MHz respectively. ITU-R BT656 format is generated from ITU-R BT601
format data by serialization and timing reference. Timing reference indicates Start or End of video. It
includes field, vsync and hsync information.

PC3030K provides two kinds of active video sizes with BT656 format such as 720x480i and 720x576i
(‘7" stands forinterlaced scan). The horizontal size is stretched from 640 to 720 pixels. When the horizontal
lineis 640,720 and 768 of the input data, register of the hscale_sel be specified depending on the scale
mode. 720x480i size BT656 supports for 525-line video, and 720x576i size BT656 for 625-line video.
Horizontal timing of 720x480i and 720x576i size BT656 is shown in [Fig. 10] and vertical Timing diagram is
shown in [Fig. 11]

ITU-R BT. 601
"""""""""""""""" 857
Y e R N R (863 0 1 2 3
Cb 359 360 0 1
Cr 359 360 0 1
ITU-R BT. 656
"""""""""""""" < 3] A
Y ]
Blolgol3o|gl|w & % ] 9':;
0 (o) N
2[Rl 2Rl 2R 2R 2| 3|38 3l o| 2| =] 2| ~| | @
o|>|S|>|0o|>|C| > of>|o|>| 0| >| | >|O| >| 5| >
P | J
— ~
Replaced by replaced by digital replaced by timing
timing reference blanking data reference
HEEE o o
o| =2~ ol o| 2| =l 2| ~| 2| »
ol>|o]> o >=| S| >| o] >| S| >
__________________________
End of Start of
active video active video

[Fig.10] Timing Diagram of ITU-R BT601 and ITU-R BT656
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23 20
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— | 4| 268 | 4| |S 1440 — | 4| 268 | 4 S 1440
% é clock % é clock
o | FFo FFo| | & | | FFO FROL | o
"1 000 E,ZL? 000 ACTNE *|'| 000 Ef\hf 000 ACTNE
9D 80 9D 80
262 262
FFO FFO 563 FFo FFo 563
000 E,LLKA 000 BLANK 000 Eﬁ\‘L@ 000 BLANK
BA AR 265 BR AR 265
FFO FFO 266 FFO FFO 266
000 Eﬁ\‘L@ 000 BLANK 000 Ef\hf 000 BLANK
Fi EC 285 Ei EC 282
286 283
w (/2]
N 2 o 2
d |FFo| gua |FFO| | £ g |FFo| gia | FFO[ | £
m | 000 | i [000f | AcCTNE m | 000 | G | 000 | @ ACTVE
o | DA cr | | o | oA o7 | |
525 525
FFO FFO 1 =) FFO
000 Ef\hé\ 000 BLANK 000 ?\‘L}f\ 000 BLANK
£1 EC 3 =4 EC 3
525-line, NTSC ITU-R BT656 Standard 525-line, NTSC ITU-R BT656
like Format (bt656 sel = 00b) Standard Format (bt656_sel = 10b)

[Fig. 11] Vertical Timing Diagram of ITU-R BT656 (continue)
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1716 clock 1728 clock
4 1
FFO| g a | FFO FFO| g a | FFO
000 | S | 000 BLANK 000 [ 2" | 000 BLANK
B6 AB 19 B6 AB 22
20 23
195} 1%}
— | 4| 268 | 4| |S 1440 — | 4] 280 | 4 2 1440
g S clock Q o clock
Y | FFO FFO| | & W | FFO FFO| | &
w1 000 E,ZL@ 000 ACTNE “ 1 000 Ef\hf 000 ACTNE
) 80 90 80
263 310
FFO FFO 264 FFO FFO 311
000 E,LLKA 000 BLANK 000 Eﬁ\‘L@ 000 BLANK
BG AR 265 BR AR 312
FFO FFO 266 FFO FFO 313
000 Eﬁ\‘L@ 000 BLANK 000 Ef\hf 000 BLANK
Fi EC 282 Ei EC 335
283 336
(%0} 1%}
o 2 o 2
o |FFo [ ga |FFO| | £ 3|FFof ga | FFO| | £
o |ooo | 52 [ooo| | @ AcTiE | ooo| T8 |ooof |8 acTvE
o | DA cr | | o | oA o7 | |
525 623
FFO FFo 3 FFO =50 624
000 Ef\hé\ 000 BLANK 000 ?\‘L}f\ 000 BLANK
= EC 3 £1 EC 625
525-line, NTSC ITU-R BT656 Standard 625-line, PAL ITU-R BT656 Standard
like Format (bt656_sel = 11b) Format

[Fig. 11] Vertical Timing Diagram of ITU-R BT656

» The numbers on the image indicate Line number.

* For 525-line format, active lines are 240, 243 or 244 per a field. For 625-line format, active lines are 288 per
afield.

* Vertical Timing is slightly different to Typical BT.656 for 525-line format. In active data regions above [Fig.

11] they have only active pixel data not any fixed data (eg. black data).
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» Scaling
0 32 64

0 @ ® ® ® Fullimage pixel locations
X points =32* M
Y points =32* N

O scaled image sampling points

2. ¢ ? ? X Sampling points = reg_scale_x * P

Y Sampling points = reg_scale_y * Q
©)

< Example

64 e ® ® reg_scale x =40

[Fig. 12] Free Scaling reg_scale_y =48

(reg_window_x1, reg_window_y1)

minimum = (1, 1) .

# of columns

# of rows

. (reg_window_x2, reg_window_y2)

[Fig. 13] Output Image Size maximum = (640, 480)

Where,
Number of columns = reg_window_x2 - reg_window_x1 +1

Number of rows =reg_window_y2 - reg_window_y2 + 1
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(1) X Full Sampling Mode /Y Full Sampling Mode

VSYNC period = frameheight + 1 [line]

i VSYNC positive width = vsyncstoprow — vsyncstartrow [Line] |
wsvve | L U U U U J U U U ; _I_I_

HSYNC period = 2 x (framewidth + 1 )[PCLK]

: HSYNC posmve width =2 x (wmdowkz - wu1dowx1)[PCLK]

PCLK I_IJ_I_I_I_I_I_U_LI—I_I_I_I_LI_LI_I_I_I_I IJ_I_I_LI_LU_I_I_LI_I_I_LI_IJ_LI_I_I Ut
DATA Z)..I[ ).IIC )IC)..(ZXZX:)C )y 12

[Fig. 14] Timing Diagram for Full Mode

____________________________________________________________________________________________________________________________________________|
Rev 0.6 19/122 Crystallmage & ImagingInnovation



PRELIMINARY

PLUS
mXEL PIXELPLUS CO., LTD. PC3030K
1/3.7inch NTSC/PAL CMOS Image Sensor with
640 X 480 Pixel Array

(2) X 1/2 Scale Mode /Y 1/2 Scale Mode

VSYNC period = (frameheight + 1) /2 [ling]

N
. VSYNC positive width = (vsyncstoprow — vsyncstartrow ) / 2 [line] ! |
VSYNC _| '7

HSYNC period = (2 x (framewidth + 1)) x 2 [PCLK]

| _HSYNC positivewidth = windowx2 — windowx1 [PCLK] i

HSYNC _l

UL

X1

o TUUTUL U U UL LU

patA _Ju )Xy Xv X X3 XEeXoo)ooXeo)roXo Xzo)eoX(zoX o), Yzo) 80Xt 0(FrY ook oo)aBX U )

[Fig. 15] Timing Diagram for XY-Scaling Mode
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» Wire-strapping

Wire-strapping is a function of chip mode selection. Chip mode is automatically selected according to
D9~DO0 pads wired with pull-up or pull-down. [Fig.16] shows one example of Wire-strapping configuration
and [Table 3] shows chip mode selection by wire-strapping.

<]—’\/\/\/—|X| vsync
<HW—Xog pLR—-W—>
<H+W—Xos pPK—W—]>
W07 PC3030K TN
<HFMW—Xos o DR—W—>
<HW—LXKos pDK—W—>

[Fig.16] Example of Wire-strapping

vsync D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

(M)NTSC
NTSC-J
(M)PAL
(Nc)PAL
(N)PAL
(B,D,G,H,)PAL

TV_MODE

I|T|rr |||
r{r|lZT| ||
IT|r|IT|rr|XZ|r

No Flicker
cancel ) B B ) L L

Manual-A - - - - L H
Manual-B - - - - H L

FLICKER

Auto Flicker
cancel . ° . . H H

NO MIRROR
MIRROR-V
MIRROR-H
MIRROR-VH
ON - - - L
OFF - - - H

MIRROR

r|IT|rr | X
I|IT|r |

BLC

Indoor/ Indoormode - - H

Outdoor Outdoor mode - - L

[Table 3] Wire-strapping (continue)
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vsync| Do | ps | b7 | b6 | ps | pa | b3 | b2 | b1 | Do
Enable - H
OSsD
Disable - L
MASTER | ON H
MODE OFF L

[Table 3] Wire-strapping
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[Table 4] shows TV_mode wire-strapping registers. These registers are changed by D4~D2.

"000b" "001b" "010b" "011b" "100b" "101b"
Register name (M)NTSC NTSC-J (M)PAL (NC)PAL | (N)PAL (OTHER)PALs
chip_mode 00 00 00 01 01 01
framewidth 0359 0359 0359 040D 040D 040D
frameheight 020C 020C 020C 0207 0207 0207
windowy?2 00FO 00FO 00FO 0120 0120 0120
scale_y 40 40 40 35 35 35
fd_a_step 03E8 03ES8 03ES8 04BD 04BD 04BD
fd_b_step 0340 0340 0340 03F0 03FO0 03F0
fd_period_a 01068B 01068B 01068B 00D8F8 00D8F8 00D8F8
fd_period_b 013B0OD 013B0OD 013B0OD 01045D 01045D 01045D
fd_period_c 0627 0627 0627 0515 0515 0515
fd_fheight_a 020C 020C 020C 0207 0207 0207
fd_fheight_b 020C 020C 020C 0207 0207 0207
enc_scfreq 00 00 03 02 01 01
enc_blank FO FO FO FC FO FC
enc_pedestal 2A 00 2A 00 2A 00
enc_burst 70 70 75 75 75 75
enc_Ygain 82 8D 82 89 82 89
enc_Ugain 6F 78 6F 75 6F 75
enc_Vgain 9C A9 9C A6 9C A6
enc_Crange_L 48 62 48 5B 48 5B
enc_chroma_max_L CD DF CD D7 CD D7
enc_chroma_min_L 6D 35 6D 45 6D 45
expfrmH 0207 0207 0207 0202 0202 0202
midfrmheight 0207 0207 0207 0202 0202 0202
maxfrmheight 0207 0207 0207 0202 0202 0202
ae_win_fy2 00FO0 00FO0 00FO0 0120 0120 0120
ae_win_cyl 0051 0051 0051 0061 0061 0061
ae_win_cy2 00AO 00AO 00AO 00CO0 00CO0 0oco
ae_yaxis 0079 0079 0079 0091 0091 0091
awb_win_fy2 00FO0 00FO0 00FO0 0120 0120 0120
awb_win_cyl 0051 0051 0051 0061 0061 0061
awb_win_cy2 00AOQ 00A0 00AO 00CO 00CO0 00CO0

Rev 0.6

[Table 4] TV Mode Registers
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[Table 5~8] show registers and setting values related with Flicker mode, Mirror mode, BLC mode and

Indoor/Outdoor mode.
"00b" "01b" "10b" "11b"
Register name Normal(off) manual A manual B auto_fd
flicker_control_1 00 08 04 80
[Table 5] Flicker Mode Register
“00b" “01b" "10b" "11b"
Register name V mirror HV mirror No mirror H mirror
mirror 02 03 00 01
[Table 6] Mirror Mode Register
"oh" “1b"
Register name BLC off BLCon “0b" 1b"
ae_weightl 08 08 Register name Outdoor Indoor
ae_weight2 08 08 awb_rgain_minl 40 2A
ae_weight3 08 08 awb_rgain_min2 40 28
ae_weighta 08 08 awb_rgain_max1 50 5A
ae_weightc 18 08 awb_rgain_max2 50 5D
max_ytl AO A0 awb_bgain_minl 60 50
max_yt2 80 80 awb_bgain_min2 60 4D
min_ytl 80 80 awb_bgain_max1 A2 B7
min_yt2 50 50 awb_bgain_max2 A2 BA
[Table 7] BLC Mode Register [Table 8] Indoor/Outdoor Mode Register
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[Table 9] show registers and setting values related with master mode.

@

END,

[Fig. 17] Initialization Process of Registers

mXEL PIXELPLUS CO., LTD.

1/3.7inch NTSC/PAL CMOS Image Sensor with
640 X 480 Pixel Array

initialization by
internal ROM

initialization by

external ROM

PRELIMINARY
PC3030K

[Fig. 17] shows initialization process of registers. When
vsync is high, register default values are

initialized by internal ROM and external ROM.

P If you want to see more processes, see [Fig. 20].

vsync=0b vsync=1b vsync =0b vsync =1b
Registers master mode off | mastermodeon Registers master mode off [ mastermodeon
analog_control_4 42h 42h midexp_h 85h 85h
lens_gaingl 00h 00h midexp_m 40h 40h
lens_gaing2 00h 00h maxexp_t 01h 01h
edge_gain 14h 14h maxexp_h 85h 85h
ec_pgain 80h 80h maxexp_m 40h 40h
ec_mgain 80h 80h max_ytl AOh AOh
ccr_mil 33h 33h min_ytl 80h 80h
ccr_mi2 8Bh 8Bh awb_p 1Ax 2%h 2%h
ccr_mil3 88h 88h awb_p1Ay 39h 39h
ccr_m21 86h 86h awb_p2Ax 36h 36h
ccr_m22 31h 31h awb_p2Ay 19h 19h
ccr_m23 8Ah 8Ah awb_0sAx 09h 0%h
ccr_m32 8Fh 8Fh awb_osAy 10h 10h
ccr_m33 32h 32h awb_slopeA AOh AOh
y_weight 40h 40h awb_p1Bx 36h 36h
awb_cwx1_| D6h D6h awb_p1By 21h 21h
awb_cwx2_h 01h 01h awb_p2Bx 69h 69h
awb_cwx2_| ABh ABh awb_p2By 14h 14h
awb_control_1 95h 95h awb_osBx 0Ch 0Ch
minexp_| 0Ch 0Ch awb_osBy 04h 04h

Rev 0.6

[Table 9] Internal ROM Registers Setting (continue)
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vsync =0b vsync =1b vsync = Ob vsync =1b

Registers master mode off | mastermodeon Registers master mode off | mastermodeon
awb_slopeB 10h 10h dark_hr_th2 18h 18h
awb_maxc FAh FAh dark_hr th 04h 04h
awb_minc 08h 08h dark_ccrl 04h 04h
awb_weight_c 05h 05h dark_ccr2 08h 08h
awb_weight_p 0Bh 0Bh dark_ec_pth1 04h 04h
rg_ratio_a 7Ah 7Ah dark_ec_pth2 04h 04h
bg_ratio_a 78h 78h dark_ec_mthl 04h 04h
ratio_axis_a 2Ah 2Ah dark_ec_mth2 04h 04h
ratio_axis_b 50h 50h dark_ec_pmax0 80h 80h
ratio_axis_c 57h 57h dark_ec_pmax1 80h 80h
lens_gainr_a 02h 02h dark_ec_pmax2 80h 80h
axis_a 2Ah 2Ah dark_ec_pmax 80h 80h
axis_b 50h 50h dark_ec_mmax0 80h 80h
axis_c 57h 57h dark_ec_mmaxl 80h 80h
user_cs 20h 20h dark_ec_mmax2 80h 80h
dark_blf0 5Fh 5Fh dark_ec_mmax 80h 80h
dark_blfl 3Fh 3Fh resol_gain 08h 08h
dark_blf2 3Fh 3Fh enc_control 44h 44h
dark_nf0 40h 40h

dark_nfl 40h 40h

dark_nf2 40h 40h

dark_nf 01lh 01h

dark_intp0 00h 00h

dark_intpl 08h 08h

dark_intp2 18h 18h

dark_intp 00h 00h

dark_hr_th0 04h 04h

dark_hr_thl 08h 08h

[Table 9] Internal ROM Registers Setting
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» Genlock(master/slave) Operation

sync signal
PC3030K PC3030K

MASTER |—| SLAVE

I A
clock

[Fig. 18] System Configuration for Genlock

Registers Values Descriptions

pad_control5(3) ‘“1b’ Enable GENO pad

bayer_control_01(5) “1b’ External Sync ON

bayer_control_01(4) ‘“1b’ External Sync Master

rcount_genlock_h/l, , Synchronizing time control between
same asslave’s

ccount_genlock_h/l master and slave

[Table 10] Registers Setting for Genlock Master

Registers Values Descriptions

pad_control5(0) “1b’ Enable GENI pad

bayer_control_01(5) ‘“1b’ External Sync ON

bayer_control_01(4) ‘Ob’ External Sync Slave

rcount_genlock_h/l, , Synchronizing time control between
same as master’'s

ccount_genlock_h/l master and slave

[Table 11] Registers Setting for Genlock Slave

Genlock is a function to synchronize digital output data of two or more PC3030Ks. One
of the PC3030K must be a master and others are slaves. The master generates genlock
signal by the rcount_genlock_h/l and ccount_genlock_h/l. Then slaves receive the genlock
signal from the master and set their counters with the rcount_genlock_h/l and
ccount_genlock_h/l.

Caution : When user want to use one SCL/SDA line with several PC3030Ks, user must
connect CADDR1 and CADDRO pads to pull-up or pull-down.
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» Registers Initializing

PC3030K supports user tuning registers can be set by I2C EEPROM or SPI Flash ROM initially. [Fig.
19] shows how to connect PC3030K with external ROM(12C EEPROM/SPI Flash ROM). Afterreset,
PC3030K reads initialization table stored in external ROM. [Fig. 20] shows Initialization routine.

MIsOlX]
12C Kscl csslKl SPI
EEPROM Nsda MosIPK] Flash ROM
<l

% q—’\/\/\/—EQ vsync sckD

<MK oo DAK-W—>

<HM—Xlos pX-W—>
PC3030K

W—Xo7 peDK—W—>

<HM—Xos

<W—{Xos

[Fig. 19] Example of Connection with External ROM

o O
o —
%%

Initialization process is as below.

Casel : Connect with 12C EEPROM & disconnect with SPI Flash ROM :
PC3030K is initialized by I2C EEPROM. SPI Flash ROM process is skipped.

Case?2 : Connect with SPI Flash ROM & disconnect with I2C EEPROM :
PC3030K is initialized by SPIFlash ROM. 12C EEPROM process is skipped.

Case3 : Connect with 2C EEPROM & connect with SPI ROM
PC3030K registers are overwritten by SPI Flash ROM.

* Caution : It covers up to 2K bytes I2C EEPROM. If the I2C EEPROM size is more than 2K bytes then
register setting does not operate.

Rev 0.6 28/122 Crystallmage & ImagingInnovation



Rev 0.6

master mode?

mXEL PIXELPLUS CO., LTD.
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no

yes

initialization by
internal ROM

Check 12C Bus

END,

yes

Detect2C ROM

Detected ?

yes

initialization by

external I2C rom

no

Detect SPIROM

yes

initialization by

external spi rom

no

~

END,

[Fig. 20] Initialization Routine

29/122

Crystallmage & ImagingInnovation



PRELIMINARY

PLUS
mXEL PIXELPLUS CO., LTD. PC3030K

1/3.7inch NTSC/PAL CMOS Image Sensor with
640 X 480 Pixel Array

» Access Time of External 12C Master

Because 12C master was designed as a single master and shares SDA/SCL with 12C slave, external
I2C master must access to PC3030K after initialization routine as [Fig. 20]. Initialization time depends
onthe number of registers to be written by external 12C rom. If the number of setting register is 1024d
(max.), it will take initialization time about 140ms to be finished after reset. After that, an external 12C
master should access to PC3030K.
Access time as below.
Casel : master enable and with external 12C rom : variable (depend on register numbers, max. 140ms)

Case2 : master enable and without external 12C rom : after about 6ms(I2C rom detection time)

Case3 : master disable: always possible
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» ROM Data Structure for Initialization (12C/SPI ROM)

Address Contents Address Contents
0 ABh (Constant) (1
1 CDh (Constant) @
2 reserved @ 71 Common Start
3 reserved ¥ Common Segment
4 reserved ® . Common Stop
TVmode Start
5 reserved (© NTSC
6~7 Common Segment Start TVmode Stop PAL
Mirror Start . _
89 Common Segment Stop Mirror=00
10~11 TV_mode Segment Start Mirror=01
12~13 TV_mode Segment Stop Mirror=10
1415 Mirror Segment Start Mirror Stop Mirror=11
Flicker Start . _
1617 Mirror Segment Stop Flicker=00
18~19 Flicker Segment Start Flicker=01
20~21 Flicker Segment Stop | Flicker=10
2093 Indoor Segment Start |77 """"""" g Flicker Stop Flicker=11
.............. e
24~25 Indoor Segment Stop [T Indoor
26~27 BLC Segment Stat [T .-.,’::"'---.....% Indoor Stop Outdoor
............. S
28~29 BLC SegmentStop [ BLC on
R >| BLC sop BLC off

[Fig. 21] ROM Data Structure

Addresses from 0 to 29d are reserved for Segment Descriptor block. I2C EEPROM and SPI Flash ROM data
structure for initialization are same.

(1) ~ (2) : ABCDh in address 0-1 are required to detect external ROM.
(3) ~ (5) : These data are not used, but it should be filled with some data. (caution)

If some Segment Start address is greater than Segment Stop address, initialization by the segment will be
skipped. (User should be set start address < stop address )
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» OSD Data Structure

OSD data consists of commands on positions and lines.

D ,y) ® Length

One line needs 3 components:
-—— position(x, y), palette, length.
@ palette 1. Position: (x,y) on OSD canvas
: color of the line = (2x,2y) ondisplayed image
OSD canvas full size
=320 x 240(for ntsc) 2. Palette: represents Y/Cb/Cr
information for line.

3. Length: 1 length on OSD canvas
[Fig.22] OSD Data Structure > 2 pixels on displayed image

Commands of OSD
1.set_ abs y():“1 0 0 0 y8 y7 y6 y5y4 y3y2y1 y0 0 0 0" :y=y<8.0>

2.set_rel_y():“1 1 0 0dy3dy2dy1dy0” (y=y+dy<3:0>+1

3.set_abs x():“1 1 1 0 x8 x7 x6 x5 x4 x3 x2 x1 x0 0 0 0" :x=x<8:0>

4.drw_sline() : “0p2p1p0 I3 12 11 10 : palette = “0 p2 p1 p0”, length = 1<3:0> + 1
5.drw lline() :“1 1 1 1 p2p1 p0 I8 I7 161514 1312 1 10 :palette =“0 p2p1p0”, length = 1<8:0>
+1

OSD data should be stored in SPI Flash ROM. If user want to change displayed OSD images, user
should change spi_saddr/spi_paddr/spi_addr_update. For more information, please see the register
part.

* Caution : 1. OSD length should be greater than 1.
2. X position should be greater than 0.
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[Fig, 23] shows the example of drawing OSD line.

SPI ROM OSD data Example

0000h : 10000000 => y = 25d
0001h : 11001000
0002h : 11100001 => x = 38d
0003h : 00110000
0004h : 01100111 = draw a line with palette=110, length=8d
0005h : 00001000 = skip length9 (palette=000, length=9d)
palette 0 represents background of image(sensor data).
0006h : 11110100 = draw a line with palette=010, length=129d
0007h : 10000000

(38, 25) Length:8
Length:9 Length:129

Palette:0 (background) Palette:2 (yellow=default value)

Palettd 7 (red=default value)

OSD canvas size
=320 x 240(for ntsc)

[Fig.23] Example of Drawing OSD Line
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There are some criteria related displaying OSD data by using SPlinterface, because of its speed
limitation. The criteria is shown at the case of (2) on [Fig, 24]. The amount of OSD data of (2) is around
20 times larger than case (1). For example, If SPI speed is 13.5Mhz(spi_baud_rate = 01h) , the
number of limitation while displaying vertical lines such as (2) is about 35.

not complicated pattern(1)

complicated pattern(2)

5line

OSD canvas size
=320 x 240(for NTSC)

[Fig. 24] Example of Complicated OSD Pattern
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» IR LED & Moving IR filter

The human eyes can only see visible light between 380~770[nm] wavelength. The image sensors
can detect wider wavelength than people. Therefore, the sensors can detect the infra-red light but
people can not. As aresult, when the sensors detect infra-red light, different colors from the real
images come out. To prevent this phenomena, camera use the IR-cut filter.

PC3030K CHIP
IRLED
A LED
CdS Photoconductive Cel N
(R o Illuminance™?)
ADC LED control

L, MIRS1

x Moving
QMIRSO IR filter

[Fig. 25] IR LED & Moving IR Filter Structure

IR_LED can be controlled by PC3030K which uses analog data from CdS as shown in [Fig. 25].
PC3030K uses IR-cut filterin normal state to prevent above phenomena, but in the dark state, because
IR-LED is ON to increase brightness, IR-cut filter should not be used. IR-LED and IR filter can be
controlled automatically by PC3030K without changing registers. This means that additional MICOM
(MCU) does not need forthe IR-LED and IR filter control. As aresult, LED and IR filter can be

controlled in exact time.
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» 2-wire Serial Interface Description

The registers of PC3030K are written and read through the 2-wire Serial Interface. The PC3030K has 2-
wire Serial Interface slave. The PC3030K is controlled by the Register Access Clock (SCL), which is driven by
the 2-wire Serial Interface master. Data is transferred into and out of the PC3030K through the Register
Access Data (SDA) line. The SCL and SDA lines are pulled up to VDD by a 2kQ off-chip resistor. Either the
slave or master device can pull the lines down. The 2-wire Serial Interface protocol determines which device is
allowed to pull the two lines down at any given time.

Start bit
The start bit is defined as a HIGH to LOW transition of the data line while the clock line is HIGH.
Stop bit
The stop bitis defined as a LOW to HIGH transition of the data line while the clock line is HIGH.
Slave Address
The 8-bit address of a 2-wire Serial Interface device consists of 7-bit of address and 1-bit of direction. A
‘0’ in the LSB of the address indicates write mode, and a ‘1’ indicates read -mode.
Data bit transfer
One data bit is transferred during each clock pulse. The SCL pulse is provided by the master. The data

must be stable during the HIGH period of the SCL. SDA can be only changed when the SCL is LOW. Data is
transferred 8 bits at a time, followed by an acknowledge bit.

Acknowledge bit

The receiver generates the acknowledge clock pulse. The transmitter ( which is the master when writing,
or the slave when reading ) releases the data line, and receiver indicates an acknowledge bit by pulling the
dataline low during the acknowledge clock pulse.
No-acknowledge bit

The no-acknowledge bit is generated when the dataline is not pulled down by the receiver during the
acknowledge clock pulse. A no-acknowledge bit is used to terminate a read sequence.
Sequence

A typical read or write sequence begins by the master sending a start bit. After start bit, the master
sends the slave device’s 8-bit address. The last bit of the address determines if the request will be a read ora
write, where a ‘0’ indicates a write and a ‘1’ indicates a read. The slave device acknowledges its address by
sending an acknowledge bit back to the master. If the request was a write, the master then transfers the 8-bit
register address to which a write should take place. The slave sends an acknowledge bit to indicate that the
register address has been received. The master then transfers the data 8 bits at a time, with the slave sending
an acknowledge bit after each 8 bits. The PC3030K uses 8 bit data for its internal registers, thus requiring one
8-bit transfer to write to one register. After 8 bits are transferred, the register address is automatically
incremented, so that the next 8 bits are written to the next register address. The master stops writing by
sending a start or stop bit. A typical read sequence is executed as follows. First the master sends the write -
mode slave address and 8-bit register address just as in the write request. The master then sends a start bit
and the read-mode slave address. The master then clocks out the register data 8 bits at a time. The master
sends an acknowledge bit after each 8-bit transfer. The register address is auto-incremented after each 8 bit
is transferred. The data transferis stopped when the master sends a no-acknowledge bit.
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» 2-wire Serial Interface Functional Description

Single Write Mode operation

S SLAVE ADDRESS W ([ A REGISTER ADR. A DATA AP

Multiple Write Mode (Register address is increased automatically)! operation

S SLAVE ADDRESS W | A REGISTER ADR. A DATA A

DATA A e DATA A P

Single Read Mode operation

S SLAVE ADDRESS W ([ A REGISTER ADR. Al

Sr SLAVE ADDRESS R A DATA NA [ P

Multiple Read Mode (Register address is increased automatically)! operation

S SLAVE ADDRESS W | A REGISTER ADR. Al o
Sr SLAVE ADDRESS R A DATA A DATA A
......................... DATA A DATA NA | P

From master to slave From slave to master

S: Start condition. Sr: Repeated Start ( Start without preceding stop. )
SLAVE ADDRESS: It can be extended 60h to 67h by CADDRO and CADDR1 pad

write address 60h 62h 64h 66h(default)

read address 61h 63h 65h 67h(default)

R/W: Read/Write selection. High =read / LOW = write.
A: Acknowledge bit. NA: No Acknowledge. DATA: 8-bit data. P: Stop condition.

Note 1: Continuous writing or reading without any interrupt increases the register address automatically. If the
address is increased above valid register address range, further writing does not affect the chip operationin

write mode. Data from invalid registers are undefined in read mode.
____________________________________________________________________________________________________________________________________________|
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» Register Tables ( Detailed ) : Group A

Register names are written in slanted characters. To differentiate between decimal, binary, and hexa
numbers, (d, b, and h) are appended. The sensor should be reset by RSTB pin set low, after power is up,
for at least 16 master clock periods. This will initialize all of the registers to their default values. Default
values of ‘U’ are wire-strapping registers.

There are two register type.

1. Available Read Only (indicator is RO).
2. Available Read and Write (indicator is RW).

In addition, RW type register can be grouped by stage. There are 3 register stage.

1. 1 stage register (indicatoris [5, 0] ).

2. 2 stage register which is updated at auto vsync falling edge (indicator is [6, autov] ).

3. 2 stage register which is updated at ae vsync falling edge (indicator is [6, aev] ).

4. 2 stage register which is updated at ae vsync falling edge (indicatoris [7, aev] ) = this is 2 flip-flop
structure.

Below figure shows block diagram by register stage.

rstb_isync rstb_async rstb_sync
N S —Dp Q D QR
(abus_write
— EN
=reg.addr) (abus_write =reg.addr)—| EN autov— EN
wstrobe—Jy CK and (web=0) pelk—p CK
1. [1 stage register] 2.[2 stage register @ autov ]
rstb_async rstb_sync rstb_async rstb_sync
— D Q D Q— —| D Q D Qr—
(abus_write=reg.addr) __| gy aev — EN (abus_write _{ g aev — EN
and (web=0) =reg.addr)
pclk—pCK wstrobe—P CK pclk—pCK
3.[ 2 stage register @ aev | 4. [ 2 stage register @ aev ]

Where, abus_write means user input address by 2-wire serial interface. wstrobe and web is generated
by SSCL pin. pclk means pixel clock for core. aev means ae vsync falling edge. autov means auto vsync
falling edge. For more information of ae vsync and auto vsync, please refer to Reg. B-ACh~B1h.
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GROUPA
dec#hex register name decdehf:;”valsii type |stage|update Description
0 |00 Devi_ceID_H 48 | 30 | 00110000| RO | O 0 Device ID
1]01 DevicelD_L 48 | 30 |000110000 RO | O 0
2 102 RevNumber 0 | 00 [00000000] RO [ O 0 Revision number
3 |03 bank 0 | 00 [ 00000000 RW | 5 0 Register group selector
4 |04 chip_mode u | u [uuuuuuuu| RW | 7 aev Chip mode selection(NTSC, PAL,VGA)
5 [05 mirror u | u [uuuuuuuu| RW | 7 aev Mirror
6 |06 framewidth_h u U |uuuuuuuu [ RW | 7 aev Framewidth
7 |07 framewidth | u U |uuuuuuuu [ RW | 7 aev
8 |08 fd_fheight_a _h 2 | 02 [00000010| RW | 6 aev
9 109 fd_fheight a_| U | u [uuuuuuuwu | RW | 7 aev Frameheight
10 |0A| fd fheight b _h 2 | 02 00000010 RW| 6 | aev
11 (OB fd_fheight b_| U | u [uuuuuuuu| RW | 7 aev
12 [0C windowx1 h 0 | 00 [ 00000000 RW | 6 aev
13 |0D windowx1 | 1 | 01 )|00000001| RW | 6 aev
14 | OE windowyl h 0 | 00 [00000000| RW | 6 aev
15 [ OF windowyl | 1 [ 01 |00000001| RW | 6 aev Window
16 (10 windowx2_h 2 | 02 [00000010| RW [ 6 aev
17 (11 windowx2_| 128| 80 | 10000000 RW [ 6 aev
18 [12 windowy2 _h U | u [uuuuuuuu| RW | 7 aev
19 {13 windowy2_| u | u [uuuuguuu| RW | 7 aev
20 | 14| vsyncstartrow_fO_h [ O [ 00 | 00000000 | RW | 6 aev
21 | 15| vsyncstartrow_fO_| [ 23 | 17 | 00010111 | RW | 6 aev
22 |16 | vsyncstoprow fO h [ 1 | 01 | 00000001 | RW | 6 aev
23 | 17| vsyncstoprow_fO | [ u U Juuuuuuuu | RW | 7 aev
24 |18 | vsyncstartrow f1 h | 1 | 01 [00000001| RW | 6 aev Vsync generation
25 |19 | vsyncstartrow f1 | [ u U Juuuuuuuu [ RW | 7 aev
26 | 1A | vsyncstoprow f1 h | 2 | 02 [00000010| RW | 6 aev
27 |1B| vsyncstoprow f1 | [ u | u |uuuuuuuu | RW | 7 aev
28 |1C| wvsynccolumn_h 0 | 00 [o0000000| RW | 5 0
29 [1D vsynccolumn_| 2 | 02 | 00000010| RW | 5 0
30 [1E
32120 Reserved 8 | 08 [00001000| RW | 5 0
33 (21 Reserved 0 | 00 [00000000]| RW | 5 0 Need to stay fixed value
34|22 Reserved 0 | 00 [00000000| RW | 5 0
35 [23 Reserved 80 [ 50 | 01010000 | RW | 5 0
36 | 24 Softreset 0 | 00 [oo000000| RW | 5 0 Soft reset
37 125 Clkdiv 7 | 07 [00000111| RW | 6 aev Colckdivider
38 |26 Reserved 0 | 00 [o0000000| RW | 5 0 Need to stay fixed value
39 [ 27 pad_controll 102] 66 | 01100110 RW | 5 0
40 | 28 pad_control2 0 | 00 [00000000| RW | 5 0
41 129 pad_control3 0 | 00 [o0000000| RW | 5 0 Pad control
42 | 2A pad control4 0 [ 00 [ 00000000 RW | 5 0
43 | 2B pad control5 192| CO [ 11000000 RW | 5 0
44 12C pad control6 0 [ 00 [00000000| RW | 5 0
45 (2D strap_control 255| FF (11111111 | RW | 5 0 Strap control
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GROUPA
dec#hex registername decder:‘:)u(ltvalgien type |stage|update Description
46 | 2E pixelbias 10 | OA | 00001010 | RW | 5 0 Pixel bias
47 | 2F compbias 19 | 13 [00010011| RW | 5 0 Comparator bias
48 | 30 Reserved 47 | 2F [00101111| RW | 5 0
49 [ 31 Reserved 108 6C [ 01101100 RW | 5 0
50 | 32 Reserved 228| B4 111100100 | RW | S 0 Need to follow default or recommend value
51 [ 33 Reserved 66 | 42 | 01000010 | RW 5 0
52 [ 34 Reserved 64 | 40 | 01000000 RW | 5 0
53 |35 Reserved 36 | 24 | 00100100 RW | 5 0
~55|~37
56 | 38 Reserved 240 FO | 11110000 RW | 5 0
57 [39 Reserved 2 | 02 | 00000010 RW | 5 0
58 [3A Reserved 2 | 02 | 00000010 RW | 5 0
59 | 3B Reserved 53 | 35 [00110101 | RW | 5 0 Need to follow default or recommend value
60 | 3C Reserved 32 | 20 [ 00100000 RW | 5 0
61 [3D Reserved 4 | 04 [00000100| RW | 5 0
62 | 3E Reserved 240 | FO | 11110000 RW | 5 0
63 | 3F genlock_width 16 | 10 [00010000| RW | 5 0 Genlock pulse width
64 [40 Reserved 0 | 00 [00000000| RW | 5 0
65 [41 Reserved 12 | OC | 00001100 | RW | 5 0 Need to follow default or recommend value
66 | 42 Reserved 12 | 0C | 00001100 RW | 5 0
67 [43 IS NN b IRt ed I I
68 [ 44 Reserved 4 | 04 [00000100| RW | 5 0
69 [45 Reserved 10 | OA | 00001010| RW | 5 0
70 | 46 Reserved 64 | 40 | 01000000| RW | 5 0 Need to follow default or recommend value
71 | 47 Reserved 1 | 01 |00000001| RW | 5 0
72 148 Reserved 129 81 [ 10000001 | RW | 5 0
73 [49 | bayer control 01 5 [ 05 [00000101| RW | 5 0
74 | 4A Reserved 254 | FE | 11111110 | RW 5 0
75 | 4B Reserved 131( 83 [ 10000011 | RW | 5 0 .
76 |4C Reserved 192 co 11000000 RW| 5 | 0 Don'tneed any changing except
77 [4D Reserved 112] 70 01110000 RW| 5 | 0 recommend value
78 | 4E Reserved 0 | 00 | 00000000 RW | 5 0
79 | 4F Reserved 17 | 11 | 00010001 | RW | 5 0
80 |50
~83|~53
84 [ 54 Reserved 255| FF [11111111 | RW | 5 0
85 [ 55 Reserved 0 | 00 [ 00000000 RW | 5 0
86 | 56 Reserved 0 | 00 [00000000| RW | 5 0
87 | 57 Reserved 0 | 00 [00000000| RW | 5 0 .
88 |58 Reserved 0 | 00 |00000000] RW] 5 | 0 Dontneed any changing except
89 |59 Reserved 1 | 01 [0000000L|RW]| 5 | 0 recommend value
90 [5A Reserved 255| FF (11111111 | RW | 5 0
91 [5B Reserved 7 | 07 00000111 | RW | 5 0
92 |5C Reserved 255| FF | 11111111 | RW | 5 0
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dec#hex registername decder:‘:)u(ltvalsien type |stage|update Description
256] 00 Devi_ceID_H 48 | 30 | 00110000| RO | O 0 Device ID
257|101 DevicelD_L 48 | 30 | 00110000| RO | O 0
258 02 RevNumber 0 [ 00 [oooo0000| RO [ O 0 Revision number
259] 03 bank 2 | 02 [00000010| RW | 5 0 Register group selector
260| 04 Reserved 247 | F7 [ 11110111 | RW | 6 aev Mustnot change except recommend value
261] 05 Reserved 255| FF [ 11111111 | RW | 6 aev
262| 06 isp_func_2 0 | 00 [ 00000000 RW | 6 aev Isp function control
263| 07 Reserved 161| A1 [ 10100001 | RW | 6 aev Mustnot change except recommend value
264 [ 08 isp_func_4 0 | 00 [00000000| RW | 6 aev Isp function control
265( 09 isp_func_5 0 [ 00 [00000000| RW | 6 aev Isp function control
266 [ OA tp_control_0 0 [ 00 [ 00000000 RW | 5 0 Test pattern control
267(0B
268|0C lens red e 81 | 51 [01010001| RW | 5 0
269(0D lens red w 81 | 51 [01010001| RW | 5 0
270 OE lens red n 81 | 51 [01010001| RW | 5 0
271|OF lens_red_s 81 [ 51 | 01010001 | RW | 5 0
272(10 lens gl e 81 [ 51 | 01010001 | RW | 5 0
273[11 lens g1 w 81 [ 51 | 01010001 | RW | 5 0
274112 lens g1 n 81 | 51 | 01010001 | RW | 5 0
275(13 lens_gl s 81 [ 51 | 01010001 | RW | 5 0 Lens shading compensation
276(14 lens g2 _e 81 [ 51 | 01010001 | RW | 5 0 scale control
277] 15 lens g2 w 81 | 51 [01010001 | RW | 5 0
278(16 lens g2 n 81 [ 51 | 01010001 | RW | 5 0
279| 17 lens g2_s 81 | 51 | 01010001 | RW | 5 0
280|118 lens blu_e 81 | 51 [01010001| RW | 5 0
281]19 lens_blu_w 81 | 51 | 01010001 | RW | 5 0
282[ 1A lens_blu_n 81 [ 51 | 01010001 | RW | 5 0
283(1B lens blu_s 81 [ 51 | 01010001 | RW | 5 0
284([1C lens_gainr 0 | 00 [00000000| RW | 6 aev Lens shading compensation R gain
285[1D lens_gaingl 0 | 00 [00000000| RW | 6 aev Lens shading compensation G1 gain
286 1E lens_gaing?2 0 | 00 [00000000| RW | 6 aev Lens shading compensation G2 gain
287[1F lens_gainb 0 | 00 [00000000| RW | 6 aev Lens shading compensation B gain
288] 20 lens_rx 0 | 00 [o0000000| RW | 5 0
289|21 lens ry 0 | 00 [00000000| RW | 5 0
290 22 lens_glx 0 [ 00 [00000000| RW | 5 0
291]23 lens_gly 0 | 00 [00000000| RW | 5 0 Lens shading compensation
292(24 lens g2x 0 [ 00 [ 00000000 RW | 5 0 center control
293| 25 lens g2y 0 | 00 [00000000| RW | 5 0
294 26 lens _bx 0 | 00 [00000000( RW | 5 0
295( 27 lens b 0 | 00 [00000000( RW | 5 0
296
297[29|  format | 0 | 0000000000/ RW| 6 [ aev | __ Formatcontrol |
298
299(2B Reserved 20 | 14 | 00010100 RW | 5 0
30042C Reserved O | 00 100000000 RW | S 0 Need to follow recommend or defaultsetting
301|2D Reserved 64 | 40 | 01000000 RW | 5 0
302 2E Reserved 48 [ 30 | 00110000 RW | 5 0
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GROUPB
dec#hex registername decdehf:;”valsii type |stage|update Description
303] 2F edge_gain 20 | 14 | 00010100 RW | 5 0 Edge gain
304] 30 ec_pgain 128| 80 [ 10000000 RW [ 5 0 Positive max edge clamp gain
305(31 ec_mgain 128 80 | 10000000 | RW | 5 0 Negative max edge clamp gain
30632 [ I I T T TReseved T
30733 ccr_mill 51 [ 33 | 00110011 | RW | 5 0
308( 34 ccr ml2 139( 8B | 10001011 | RW | 5 0
309]| 35 ccr m13 136| 88 [ 10001000 | RW | 5 0
310] 36 ccr_m21 134] 86 10000110 RW | 5 0
31137 ccr_m22 49 | 31 | 00110001 | RW | 5 0 Color correction matrix value
312]| 38 ccr_m23 138 8A | 10001010 | RW | 5 0
313 39 ccrm31 131 83 | 10000011 | RW | 5 0
314 3A ccr_m32 143 8F | 10001111 | RW | 5 0
315| 3B ccr m33 50 | 32 |00110010| RW | 5 0
s16/sc [ T I T T T TReseved
317(3D ygml y0 0 | 00 [00000000| RW | 5 0
318| 3E ygml yl 3 | 03 [00000011| RW | 5 0
319( 3F ygml y2 12 | OC [00001100| RW | 5 0
320( 40 ygml y3 25| 19 | 00011001 | RW | 5 0
321(41 ygml y4 38 | 26 | 00100110| RW | 5 0
322142 ygml y5 63 | 3F |00111111 [ RW | 5 0
323|143 ygml y6 82 [ 52 | 01010010 | RW | 5 0
324|144 ygml y7 110| 6E |01101110| RW | 5 0 Y gammal coefficient
325] 45 ygml y8 130| 82 [10000010| RW | 5 0
326 46 ygml y9 161 | A1 [ 10100001 | RW | 5 0
327|147 ygml y10 185( B9 | 10111001 | RW | 5 0
328]48 ygml y11 206 | CE [11001110| RW | 5 0
329|149 ygml y12 224 | EO [11100000| RW | 5 0
330] 4A ygml y13 240| FO [11110000| RW | 5 0
331(4B ygml y14 255| FF (11111111 | RW | 5 0
332]14C ygm2 y0 0 | 00 [ 00000000 RW | 5 0
333|4D ygm2 vyl 11 | OB [00001011| RW | 5 0
334| 4E ygm2_y2 23 | 17 |00010111 [ RW | 5 0
335]| 4F ygm2_y3 34 [ 22 | 00100010 | RW | 5 0
33650 ygm2 vy4 46 | 2E | 00101110 | RW | 5 0
337]51 ygm2_ y5 64 | 40 | 01000000| RW | 5 0
33852 ygm2_y6 80 [ 50 | 01010000 | RW | 5 0
339] 53 ygm2 y7 110| 6E [01101110| RW | 5 0 Y gammaz2 coefficient
340| 54 ygm2 y8 136 88 | 10001000 | RW | 5 0
341|55 ygm2 y9 174 | AE | 10101110 | RW | 5 0
342(56 ygm2_ y10 202| CA[11001010| RW | 5 0
343(57 ygm2 y11 220| DC|[ 11011100l RW | 5 0
34458 ygm2 y12 236| EC (11101100 RW | 5 0
345|59 ygm2 y13 246 | F6 [11110110| RW | 5 0
346| 5A ygm2 yl14 255| FF (11111111 | RW | 5 0
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GROUP B
dec#hex registername decder:‘:)u(ltvalglien type |stage|update Description
347| 5B cgml_y0 0 | 00 [ 00000000 RW | 5 0
348(5C cgml yi 11 | 0B [ 00001011 | RW | 5 0
349|5D cgml y2 23 | 17 | 00010111 | RW | 5 0
350 5E cgml y3 34 | 22 [00100010 | RW | 5 0
351 5F cgml _y4 46 | 2E (00101110 RW | 5 0
352( 60 cgml y5 64 | 40 | 01000000 RW | 5 0
35361 cgml y6 80 | 50 | 01010000| RW | 5 0
354|162 cgml_y7 110| 6E [ 01101110 RW | 5 0 RGB gammal coefficient
355] 63 cgml y8 136 88 | 10001000| RW | 5 0
356 | 64 cgml y9 174 | AE | 10101110| RW | 5 0
357[ 65 cgml y10 202 | CA[11001010| RW | 5 0
358| 66 cgml yl11 220| DC[11011100f RW | 5 0
359]| 67 cgml y12 236| EC [ 11101100 RW | 5 0
360]| 68 cgml y13 246| F6 [ 11110110 RW | 5 0
361) 69 cgml yl4 255| FF [11111111{RW | 5 0
362 | 6A cgm2_yO0 0 | 00 [00000000| RW | 5 0
363[ 6B cgm2_yl 11 | OB [ 00001011 | RW | 5 0
364|6C cgm2_y2 23 | 17 | 00010111 | RW | 5 0
365| 6D cgm2_y3 34 | 22 | 00100010 RW | 5 0
366 | 6E cgm2_v4 46 | 2E | 00101110 RW | 5 0
367| 6F cgm2_y5 64 | 40 | 01000000 RW | 5 0
368] 70 cgm2_y6 80 | 50 [ 01010000 RW | 5 0
369|71 cgm2_y7 110| 6E | 01101110 RW | 5 0 RGB gammaz2 coefficient
370(72 cgm2_y8 136| 88 | 10001000| RW | 5 0
371|73 cgm2_y9 174| AE | 10101110 RW | 5 0
372|174 cgm2 yl10 202 | CA[11001010| RW | 5 0
373175 cgm2 yll 220| DC[11011100f RW | 5 0
374176 cgm2 yl2 236 | EC | 11101100 RW | 5 0
375|177 cgm2 yl13 246 | F6 [11110110{ RW | 5 0
376] 78 cgm2 yl4 255| FF | 11111111 | RW | 5 0
377(79
378[ 7A sketch offset 140( 8C | 10001100| RW | 6 aev Sketch offset
379(7B scale x 32 | 20 | 00100000| RW [ 6 aev Horizontal scale factor
380|7C scale y X X |uuuuuuuu | RW | 7 aev Vertical scale factor
381|7D scale_th_h 0 | 00 [ 00000000 RW | 6 aev Scale buffer TH
382| 7E scale _th | 10 | OA [ 00001010 RW | 6 aev
383| 7F bw_th 128] 80 | 10000000| RW | 5 0 Black&white TH
38480 csll 37 | 25 100100101 | RW | 6 aev
38581 csl2 O | 00 1000000001 RW | 6 aey Color saturation matrix value
386( 82 cs21 0 | 00 [00000000| RW | 6 aev
387] 83 cs22 00100101 | RW 6
388( 84
39187
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GROUPB
dec#hex register name decder:‘:)u(ltvalgien type |stage|update Description
392( 88 cb_offset 128 80 | 10000000| RW | 6 aev Cb offset
393( 89 cr_offset 128 80 | 10000000| RW | 6 aev Croffset
394 | 8A C_max 127 7F 01111111 | RW | 6 aev Cb/Crmax
395 a8 [T I T T T TReserved
396|8C | auto_data_control | O [ 00 | 00000000 RW | 5 0 Auto data control
397|8D auto_off 0 | 00 | 00000000 RW | 5 0 Auto off (MCU off)
398 o€ [T N I T T T TResenved I
399| 8F y_weight 64 | 40 | 01000000 RW | 6 aev Y weight
400 90 y_max 254 | FE [11111110| RW | 6 aev Y max
401|191 ycontrast_ref0 64 | 40 | 01000000 RW | 5 0
402192 contrast_refl 64 | 40 | 01000000 RW | 5 0 -
403] 93 zcontrast ref2 | 64 | 40 | 01000000 RW | 5 | 0 Dark’Y contrastfiting control
404|194 ycontrast 64 | 40 | 01000000 RW | 6 aev
405| 95| ybrightness_ref0 0 | 00 | 00000000 RW | 5 0
406] 96 | ybrightness refl 0 | 00 [ 00000000 RW | 5 0 . -
407| 97 | ybrightness_ref2 0 | 00 [ 00000000 RW | 5 0 Dark'Y brightnessfitting control
408 98 brightness 0 | 00 | 00000000 RW | 6 aev
100 00 I B S e e e M|
410 9A sync_control_0 128 80 | 10000000| RW | 6 aev
411]| 9B sync_control_1 0 | 00 | 00000000 RW | 6 aev Sync control
412]19C sync_control_2 128 80 [ 10000000| RW | 6 aev
413|9D blankvalue 0 | 00 | 00000000 RW | 5 aev Data of black period
414| 9E Reserved 0 | 00 | 00000000 RW | 5 0 Reserved register for test
15 or [ T R S e R
416| AO prvc_ wx1l h 0 | 00 [ 00000000 | RW 5 0
417 Al prvc_wx1 | 1 [ 0100000001 RW | 5 0
418| A2 prvc_ wx2 h 2 | 02 [00000010| RW | 5 0
419] A3 prvc_ wx2 | 128 80 [ 10000000| RW | 5 0 Privacy window size control
420| A4 prvc_wyl h 0 | 00 [ 00000000 RW | 5 0
421 | A5 prvc_wyl | 1 | 0100000001 RW ] 5 0
422 | A6 prvc_wy2 h 0 | 00 [ 00000000 RW | 5 0
423 | A7 prvc_wy2 | 240| FO [11110000| RW | 5 0
4241 A8 prvc_y 0 | 00 [ 00000000 RW | 5 0
425| A9 prvc_ch 128] 80 | 10000000| RW | 5 0 YCDbCr of privacy window
426 | AA rvc_cr 128] 80 | 10000000| RW | 5 0
427 o (I L o Rese el I
428 | AC Reserved 0 | 00 [ 00000000 RW | 5 0
429 | AD Reserved 0 | 00 [ 00000000 RW | 5 0
430 AE Reserved 1 |01 /00000001 | RW | 5 0 Don‘tchange these values.
431 | AF Reserved 241| F1 [11110001| RW | 5 0 Changed values make sensor malfunction.
432| BO Reserved 2 | 02 [00000010| RW | 5 0
433| B1 Reserved 59 | 3B 00111011 | RW | 5 0
434 2 [T I T T T TResenved
435| B3 ae_fwxl h 0 | 00 [ 00000000 RW | 5 0 . .
436| B4 ae fwxL | 1 | 01 |00000001] RW]| 5 | O AEfull window X start position
437] B5 ae fwx2 h 2 | 02 | 00000010 RW | 5 0 . .
438] B6 ae fwx2 | |128] 80 | 10000000 RW| 5 | 0 AE full window X stop position
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# . defaultvalue o
dec Inex registername dec| hex bin type |stage|update Description
439|B7 ae fwyl h 0 | 00 |ooooo000| RW | 5 0 . N
2201 B8 ae fwyl | 1 101 100000001 | RW 1 5 0 AE full window Y start position
441| B9 ae_fwy2 h u u |uuuuuuuu| RW | 5 0 . .
442|BA ae_fwy2 | U | u |uwwuwwuu |[RW] 5 | 0 AE full window ¥ stop position
4431 BB ae_cwxl_h 0 | 00 100000000 RW | S 0 AE center window X start position
444 | BC ae cwxl | 214| D6 [ 11010110f RW | 5 0 P
445 BD ae cwx2 h 1 | 01 |00000001| RW | 5 0 AE center window X stop position
446 | BE ae cwx2 | 171| AB | 10101011 | RW | 5 | 0 PP
447 | BF ae _cwyl h 0 [ 00 [ 00000000 RW | 5 0 . o
2281 CO ae_cwyl | N 0 Twuuuwwd [RW T 5 0 AE center window Y start position
449|C1 ae_cwy2 h 0 | 00 [00000000| RW | 5 0 . .
2501 C2 ae_cwy?Z | o Tu Towwwwud [RW T 5 0 AE center window Y stop position
451|C3 ae_xaxis_h 1 | 01 |00000001| RW | 5 0 AE window X axis
452 | C4 ae_ xaxis_| 65 | 41 | 01000001 | RW | 5 0
453| C5 ae_yaxis_h 0 | 00 [00000000( RW | 5 0 AE window Y axis
454|C6 ae_vyaxis_| u | u [uuuuuuuu| RW | 5 0
455| C7 awb fwx1l h 0 | 00 [ 00000000 | RW 5 0 . .
456]C8| _ awb_fwxl | 1 | 01 [00000001| RW]| 5 | 0 AWB full window X start position
457 C9 awb fwx2 h 2 | 02 00000010 RW | 5 0 . .
458|CA|  awb fwx2 | |128] 80 | 10000000 RW| 5 | 0 AWB fullwindow X stop position
459|CB awb fwyl h 0 | 00 [00000000( RW | 5 0 . L.
260|cC awb_fwyl | 1 101 100000001 | RW 1 5 0 AWSB fullwindow Y start position
461|CD awb_fwy2 h u U |uuuuuuuu| RW | 5 0 . .
462 | CE awb_fwy2 | u U |uuuuuuuu [ RW | 5 0 AWB fullwindow Y stop position
463 | CF awb _cwxl h 0 | 00 [00000000( RW | 5 0 . L
464|D0| _ awb cwxl | |214] D6 |11010110] RW| 5 | 0 AWB centerwindow X start position
465| D1 awb _cwx2 h 1 | 01 |00000001| RW | 5 0 . L.
466|D2| awb cwx2 | |171| AB |10101011|RW | 5 | 0 AWB centerwindow X stop position
467|D3 awb_cwyl h 0 [ 00 [ 00000000 RW | 5 0 . .
268 Da awb_cwyl | . 4 Tuwwuawa [RW T 5 0 AWB center window Y start position
469 | D5 awb _cwy2 h 0 | 00 [00000000( RW | 5 0 . .
2701 D6 awb cwv2 | u 0 Twuuaawd [ RW T 5 0 AWB center window Y stop position
471 | D7
4721D8 af_cwxl_h O 1 00 100000000 RW | S 0 AF center window X start position
473| D9 af_cwxl | 214| D6 | 11010110 RW | 5 | 0 P
474 | DA af cwx2 h 1 [ 01 |00000001| RW | 5 0 AF centerwindow X stob position
475 DB af_cwx2_| 171 AB 10101011 [RW | 5 | © PP
476|DC af cwyl h 0 | 00 [00000000( RW | 5 0 . -
27710D af cwyl | u 0 Twuouawd [ RW T 5 0 AF centerwindow Y start position
478 | DE af cwy2 h 0 | 00 [00000000( RW | 5 0 . o
279 DF af owy? | o Tu Towuwwuad [RW T 5 0 AF centerwindow Y stop position
480] EO af_cweight 8 | 08 [00001000| RW | 5 0 AF weightcenter
481 | E1 af edge th 0 | 00 [00000000( RW | 5 0 AF edge TH
se2[E2 I D e I
483 | E3 md_ythl 64 | 40 | 01000000 RW | 5 0 Y thresholdl for motion detection
484 | E4 md_yth2 64 | 40 | 01000000 RW | 5 0 Y threshold2 for motion detection
485| E5 md_yth3 64 | 40 | 01000000| RW | 5 0 Y threshold3 for motion detection
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486 | E6 md_yth4 64 | 40 | 01000000 RW | 5 0 Y threshold4 for motion detection
487 | E7 md_diffl 64 | 40 | 01000000 | RW Differencel for motion detection
488 | E8 md_diff2 64 | 40 | 01000000 | RW Difference?2 for motion detection
489 | E9 md_diff3 64 | 40 | 01000000 | RW Difference3 for motion detection
490 | EA md_diff4 64 | 40 | 01000000 | RW Difference4 for motion detection
491|EB md_interval 8 | 08 [ 00001000 | RW Intervals of frames used for motion detection
492 |EC md_alarm_y 0 | 00 [00000000| RW

493 | ED md_alarm_cb 128 80 | 10000000 | RW YCDbCrfor Motion detection alarm
494 | EE md alarm cr 128| 80 | 10000000 | RW
495| EF md_alarmnumb 4 | 04 [ 00000100 | RW
496 | FO md_alarm_xIw 4 | 04 [ 00000100 | RW
497 | F1 md_alarm_ylw 4 | 04 | 00000100 | RW

498 | F2 md alarmdur h 0 | 00 [ 00000000 | RW

Number of Motion detection alarm
Xwidth of motion detection alarm
Y width of motion detection alarm

Period of motion detection alarm

499 | F3 md_alarmdur_| 60 [ 3C | 00111100 | RW
500( F4 md_sleepdur _h 2 | 02 | 00000010 | RW Motion detection slee
501|F5| md sleepdur | | 58 | 3A | 00111010 | RW P

502 F6 md_section7
503 F7 md section6
504 [ F8 md section5
505 F9 md section4
506 | FA md section3
507 | FB md section?2
508 | FC md sectionl
509 FD md section0
510 | FE

~511|~FF

00 | 00000000 | RW
00 | 00000000 | RW
00 | 00000000 | RW
00000000 | RW
00 | 00000000 | RW
00 | 00000000 | RW
00 | 00000000 | RW
00 | 00000000 | RW

Image section 7 for motion detection
Image section 6 for motion detection
Image section 5 for motion detection
Image section 4 for motion detection
Image section 3 for motion detection
Image section 2 for motion detection
Image section 1 for motion detection
Image section 0 for motion detection

ajojajajajojajajojojajojajoajajoafajojoajojojofo
(el [eo} (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] [o] (o] (o] (o] (o] o] (o] [o] (o) (o] (o)
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512( 00 DevicelD_H 48 | 30 | 00110000 RO | O 0 Device ID
513( 01 DevicelD L 48 | 30 | 00110000 RO | O 0
51402 RevNumber 0 | 00 [ 00000000 RO | O 0 Revision number
515( 03 bank 2 | 02 [00000010| O 5 0 Register group selector
516 04 Reserved 152| 98 [ 10011000 RW [ 6 | autov
517[ 05 Reserved 101| 65 [ 01100101 | RW [ 6 | autov
518] 06 Reserved 128| 80 [ 10000000| RW [ 6 | autov
51907 Reserved 128| 80 | 10000000 RW [ 6 | autov
520] 08 Reserved 0 | 00 [00000000| RW [ 6 | autov
521]09 Reserved 1 | 01)00000001| RW | 6 [ autov Reserved for internal automatic control
522 0A Reserved 149| 95 [ 10010101 | RW [ 6 | autov
523( 0B Reserved 119| 77 [01110111| RW [ 6 | autov
524(0C Reserved 36 | 24 | 00100100 RW | 6 | autov
525(0D Reserved 128| 80 [ 10000000| RW [ 6 | autov
526 | OE Reserved 238 | EE [11101110{ RW | 5 0
527| OF
528] 10 expfrmh_h 2 | 02 00000010 RW | 5 0
529|111 expfrmh_| u u Juuuuuuuu [ RW | 5 0
530|12 midfrmheight_h 2 | 02 [00000010| RW | 5 0
531]13 midfrmheight | u U |uuuuuuuu [ RW | 5 0
532(14 maxfrmheight h 2 | 02 | 00000010 RW | 5 0
533[ 15 maxfrmheight | u U |uuuuuuuu| RW | 5 0
534([ 16 minexp_h 0 [ 00 [ 00000000 RW | 5 0
535| 17 minexp_m 0 | 00 [00000000| RW | 5 0 AE reference
536(18 minexp_| 12 | OC [00001100| RW | 5 0
537(19 midexp_t 1 [ 01 |00000001| RW | 5 0
538] 1A midexp _h 133 85 [ 10000101 | RW | 5 0
539|1B midexp_m 64 | 40 | 01000000 | RW 5 0
540(1C maxexp_t 1 | 01 |00000001| RW | 5 0
541(1D maxexp_h 133 85 [ 10000101 | RW | 5 0
542 1E maxexp_m 64 | 40 | 01000000 RW | 5 0
YT S T
54420 ext inttime_h 0 | 00 [ 00000000 RW | 6 | autov
545| 21 ext_inttime_m 128| 80 [ 10000000 | RW [ 6 | autov | Manualintegrationtime @ external AE mode
546| 22 ext inttime | 0 | 00 | 00000000 RW | 6 | autov
547123 ext glbg_h 1 | 01 )00000001| RW | 6 | autov .
548( 24 ext glbg_| 0 [ 00 [ 00000000 RW | 6 [ autov Manual analog gain @ external AE mode
549 25 exposure_t 0 [ 00 |00000000| RW | 6 [ autov
550( 26 exposure_h 1 | 01 |00000001| RW | 6 | autov Exposure
551( 27 exposure_m 64 | 40 | 01000000 RW | 6 | autov
552]28 exposure | 0 | 00 | 00000000 RW | 6 | autov
553] 29
554 2A
555( 2B
556[2C sratio_weight 8 | 08 [00001000| RW | 5 0 Saturation ratio weight
557[2D sratio 0 | 00 [ 00000000 RW | 5 0 Saturation ratio
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558| 2E ae_ weightl 8 | 08 [00001000| RW | 5 0
559( 2F ae_weight2 8 | 08 [00001000| RW | 5 0 AE weight peripheral
560( 30 ae_weight3 8 | 08 [00001000| RW | 5 0
561|31 ae_weight4 8 | 08 [00001000| RW | 5 0
562 32 ae_weightc 8 | 08 [00001000| RW | 5 0 AE weightcenter
56333 Reserved 16 | 10 [00010000| RW | 5 0
56434 Reserved 64 | 40 101000000| RW | S 0 Need to follow default or recommend value
565( 35 Reserved 128| 80 | 10000000 RW [ 5 0
566 [ 36 Reserved 255| FF (11111111 | RW | 5 0
567] 37 ymean_h 0 | 00 [ooo00000| RW | 5 0 Y mean
568]| 38 ymean_| 128] 80 | 10000000 RW | 5 0
56939 max_ytl 160[ A0 | 10100000 | RW [ 6 | autov
570 3A max_yt2 128 80 [ 10000000| RW | 6 [ autov
571| 3B min_ytl 128| 80 [ 10000000| RW [ 6 | autov
572(3C min_yt2 80 | 50 [ 01010000| RW | 6 [ autov
573]3D gg_ref0 36 [ 24 | 00100100 | RW | 6 | autov
574 3E gg_refl 75 | 4B | 01001011 RW | 6 | autov Dynamic Y target control
575]| 3F sratio_ref0 4 | 04 | 00000100 RW | 6 | autov
576 (40 sratio_refl 16 | 10 | 00010000 RW | 6 | autov
577(41 sratio_ref2 26 | 1A | 00011010 RW | 6 | autov
578|142 sratio_ref3 50 | 32 | 00110010| RW [ 6 | autov
579([43 yt step 4 | 04 [00000100f{ RW | 5 0
580]| 44 ytarget 112) 70 |01110000| RW | 5 0 Y target
58145 user_wyt 128 80 | 10000000 | RW [ 6 | autov UserweightY target
582]| 46 ae_up_speed 8 | 08 [00001000| RW [ 6 | autov AE upside speed
583[47 [ ae down_speed 8 | 08 [00001000| RW | 6 | autov AE downside speed
584148 ae_lock 16 | 10 [00010000| RW | 6 | autov AElock range
585] 49 auto_flag 0 | 00 [00000000| RW | 5 0 Auto flag
586 [ 4A afd th h 2 | 02 [o0000010| RW | 5 0 . .
58748 afd_th m 7 [ 07 [o0000111[RW| 5 | 0 Autoflicker detection TH.
588[4C awb_full th t 1 01 | 00000001 | RW 5 0
589(4D awb_full th_h 133( 85 | 10000101 | RW | 5 0
590|4E| awb full th m | 64 | 40 [01000000] RW| 5 | 0 AWBTull Control
591 [ 4F awb_full 0 | 00 [00000000| RW | 5 0
592(50
593[51 awb_plAx 41 [ 29 | 00101001 | RW | 5 0
594 (52 awb_plAy 57 [ 39 | 00111001 | RW | 5 0
595[53 awb_p2Ax 54 [ 36 | 00110110 | RW | 5 0
596 [ 54 awb_p2Ay 25| 19 | 00011001 [ RW | 5 0
597|55 awb_o0sAx 9 | 09 [00001001| RW ]| 5 0
598 56 awb_osAy 16 | 10 [00010000| RW | 5 0 AWB sampling range selection
59957 awb_slopeA 160| AO |10100000| RW | 5 0
600/ 58 awb_p1Bx 54 [ 36 | 00110110 | RW | 5 0
601[59 awb_pl1By 33 | 21 | 00100001 | RW 5 0
602 [ 5A awb_p2Bx 105]| 69 | 01101001 | RW | 5 0
603 [ 5B awb_p2By 20 | 14 | 00010100 RW | 5 0
604|5C awb_osBx 12 | 0OC [00001100| RW | 5 0
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605 (5D awb_osBy 4 | 04 [ 00000100 RW | 5 0
606 | 5E awb_slopeB 16 | 10 | 00010000 RW | 5 0 AWB sampling range selection
607 | 5F awb_maxc 250 | FA [ 11111010 RW | 5 0
608( 60 awb_minc 8 | 08 [00001000| RW | 5 0
609| 61 awb_weight ¢ 5 | 05 [00000101| RW | 5 0 AWB weightfor center
610] 62 awb_weight_p 11 [ OB |00001011| RW | 5 0 AWB weightfor peripheral
5 0

61163 awb_wspeed 4 | 04 | 00000100 | RW AWB weightspeed
612 | 64
~613|~65

614 [ 66 rg_ratio_a 122| 7A | 01111010 | RW
615| 67 bg ratio_a 120] 78 | 01111000 | RW
616| 68 rg_ratio_b 128| 80 | 10000000 | RW
617] 69 bg ratio b 128] 80 | 10000000 | RW
618]| 6A rg_ratio_c 128 80 | 10000000 | RW Targetawb ratio fitting reference
619| 6B bg ratio ¢ 128| 80 | 10000000 | RW
620]|6C ratio_axis_a 42 | 2A | 00101010 | RW
621]|6D ratio_axis_b 80 | 50 | 01010000 | RW
622 6E ratio_axis_c 87 | 57 | 01010111 | RW

AWB RG ratio control
AWB BG ratio control
AWAB lockrange
AWB speed

623]| 6F awb_rgratio 128] 80 | 10000000 | RW
624]70 awb_bgratio 128] 80 | 10000000 | RW
625(71 awb _lock 16 | 10 [ 00010000 | RW
626 (72 awb_speed 4 | 04 [ 00000100 | RW
627|73 [ awb_rgain_minl 42 | 2A 100101010 | RW
628( 74 awb rgain_min2 40 | 28 | 00101000 | RW
629| 75| awb _rgain_ maxl | 90 [ 5A [01011010| RW
630| 76 awb rgain max2 | 93 | 5D [01011101 | RW
631| 77| awb bgain_minl | 80 [ 50 [ 01010000 | RW
632| 78| awb bgain min2 | 77 | 4D [01001101 | RW
633| 79| awb _bgain_maxl [183| B7 [10110111 | RW
634 7A[ awb bgain max2 |186| BA|10111010| RW
635|7B| awb cmp _thl h 1 | 01 | 00000001 | RW
636[(7C[ awb cmp thl m 0 [ 00 [00000000| RW
637|7D| awb cmp th2 h 2 | 02 | 00000010 | RW
638 7E[ awb cmp th2 m 7 | 07 | 00000111 | RW
639 7F csll a 40 [ 28 | 00101000 | RW

AWB gain clamping fitting control

gojajoajofonjajonjajojajajafajajajajajajajafojajoajajojajajafoajajajojojofo
[e}lo] (o] o] (o] (o] (o} (o] (o] (o] (o] (o] (o) (o] o) (o] [o] [o] (o] (o] (o} (o] o} (o] (o] (o] (o] (o] (o] (o] o] (o] o] (o] (o] (o] (o]

640]| 80 csl2 a 0 | 00 | 00000000 | RW
641| 81 cs21 a 0 00 | 00000000 [ RW
642|82 cs22 a 40 | 28 | 00101000 | RW
643 | 83 csll b 36 | 24 | 00100100 [ RW
64484 cs12 b O 1 00 100000000 RW Color saturation matrix fitting reference
645]| 85 cs21l b 0 | 00 00000000 RW
646 | 86 cs22 b 40 | 28 | 00101000 | RW
64787 csll c 32 | 20 [ 00100000 | RW
648| 88 csl2 ¢ 0 | 00 [ 00000000 RW
649| 89 cs2l ¢ 0 | 00 [ 00000000 | RW
650| BA cs22 C 32 | 20 [ 00100000 | RW
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651 8B lens_gainr_a 2 | 02 |o0000010| RW | 5 0
652(8C lens_gainb_a 0 | 00 [00000000| RW | 5 0
653 (8D lens_gainr_b 2 | 02 | 00000010 RW | 5 0 Lens gain fitting reference
654 | 8E lens_gainb_b 0 | 00 | 00000000 RW | 5 0
655]| 8F lens_gainr_c 2 | 02 [00000010| RW | 5 0
656] 90 lens_gainb_c 0 | 00 [00000000| RW | 5 0
657(91 axis_a 42 | 2A | 00101010 | RW | 5 0
658] 92 axis_b 80 | 50 [ 01010000| RW | 5 0 CS matrix / lens gain fitting reference
65993 axis_c 87 | 57 | 01010111 | RW | 5 0
660| 94 user_cs 32 | 20 | 00100000 RW [ 5 0 User CS gain
66195
669[9D
670 9E dark_xrefl g0 12 | OC | 00001100 RW | 5 0
671| 9F dark_xref2_g0 32 | 20 [ 00100000 RW | 5 0 Darkfilter x-axis reference
672 [ A0 dark_xref3 g0 64 | 40 | 01000000 RW | 5 0
673[ Al Reserved 12 | OC [00001100| RW | 5 0
674| A2 Reserved 24 | 18 | 00011000 | RW | 5 0 Reserved for xref option.
675[ A3 Reserved 32 [ 20 | 00100000 | RW | 5 0
676 | A4 totalgain 2 | 02 [00000010| RW | 6 | autov Total gain

o775 [ S L T o TResEe N

678| A6 dark _lens0O 0 | 00 [ 00000000 RW | 5 0

679 A7 dark lensl 0 | 00 [ 00000000 RW | 5 0 Dark lens fitting control
680| A8 dark lens2 0 | 00 | 00000000 RW | 5 0

681] A9 dark lens 0 | 00 | 00000000 RW | 6 aev

682 [ AA Reserved 0 | 00 | 00000000 RW | 5 0

683| AB Reserved 16 | 10 [ 00010000 RW | 5 0 Reserved for extra filtering
684 | AC Reserved 32 | 20 | 00100000| RW | 5 0

685| AD Reserved 0 | 00 [00000000| RW | 6 aev

686 [ AE Reserved 0 | 00 [ 00000000 RW | 5 0

687 AF Reserved 12 | OC [00001100( RW | 5 0 Reserved for extra filtering
688 BO Reserved 28 | 1C | 00011100 RW | 5 0

689| B1 Reserved 0 | 00 [ 00000000 RW | 6 aev

690| B2 dark_blf0 95 | 5F 01011111 | RW | 5 0

gg; gj gz::::g:g 23 g:z ggiﬁiﬁ EVWV : 8 Dark bilateralfilter fitting control
693 | B5 dark blf 127| 7F | 01111111 | RW 6 aev

694 | B6 dark nf0 64 | 40 | 01000000 RW | 5 0

695| B7 dark nfl 64 | 40 | 01000000 RW | 5 0 Dark noise floor fitting control
696 | B8 dark nf2 64 | 40 | 01000000 | RW 5 0

697| B9 dark nf 1 [ 01 ]|00000001| RW | 6 aev
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698 | BA Reserved 0 | 00 [00000000| RW | 5 0
699 BB Reserved 8 | 08 |00001000| RW | S5 0 Reserved for dark filter control
700|BC Reserved 24 | 18 | 00011000| RW | 5 0
701(BD Reserved 0 | 00 [ 00000000 RW | 6 aev
702 | BE Reserved 16 | 10 | 00010000 RW | 5 0
703 | BF Reserved 16 | 10 | 00010000| RW | 5 0 Reserved for dark filter control
704 CO Reserved 16 | 10 | 00010000| RW | 5 0
705|C1 Reserved 16 | 10 | 00010000| RW | 6 aev
706|C2 Reserved 4 | 04 [00000100| RW | 5 0
[071C3 Reserved 8 | 08 |00001000| RW | 5 0 Reserved for dark filter control
708 | C4 Reserved 24| 18 | 00011000 RW | 5 0
709 [ C5 Reserved 4 | 04 | 00000100 RW | 6 aev
710]ce [ I T T T Reseved s
711|C7 y_cont_th_ref0 255| FF (11111111 | RW | 5 0
712|C8 y cont th refl 255| FF | 11111111 | RW 5 0 .
713[C9| vy cont th_ref2 |255| FF | 11111111 RW| 5 | O Darky contrast th fitting control
714 CA y_cont th 255| FF | 11111111 | RW | 6 aev
715|CB| y cont slope_ref0 | 80 | 50 [ 01010000 RW | 5 0
716|CC| y cont slope_refl | 80 | 50 [ 01010000 RW | 5 0 Darky contrast slope fiting control
717|CD| y cont slope_ref2 | 80 | 50 [ 01010000 RW | 5 0
718|CE y_cont_slope 80 | 50 | 01010000| RW [ 6 aev
721
722[D2 dark_y gm0 0 | 00 [oooooo00| RW | 5 0
723| D3 dark_ y gml 16 | 10 | 00010000 RW | 5 0 -
724|D4|  dark y gm2 63 | 3F 00111111 RW| 5 | O DarkY gammafitting control
725|D5 dark y gm 0 | 00 | 00000000 RW | 6 aev
726| D6 dark _rgh gmO 0 | 00 [ 00000000 RW | 5 0
727|D7 dark_rgb_gm1l 0 | 00 | 00000000 RW | 5 0 -
728|D8| dark rgb_gm2 | O | 00 |00000000| RW| 5 | 0 Dark RGB gamma(fitting control
7291 D9 dark_rgb_gm 0 | 00 [ 00000000 RW | 6 aev
730]| DA dark ccrO 0 | 00 [00000000| RW | 5 0
/311DB dark_ccrl 4 04 1000001001 RW | 5 0 Dark color correction fitting control
732|{DC dark ccr2 8 | 08 [ 00001000 | RW 5 0
733|DD dark ccr 0 | 00 | 00000000 RW | 6 aev
734 | DE [ T I T T T Resevea e
735|DF inttime h 1 | 01 |00000001| RW | 6 aev Integration time (line)
736| EO intime m 64 | 40 | 01000000 RW | 6 aev
737 E1 inttime_| 0 | 00 [ 00000000 RW | 6 aev Integration time (column)
738| E2 globalgain 0 | 00 [ 00000000 RW | 6 aev Analog gain
739[ E3 digitalgain 64 | 40 | 01000000 RW | 6 aev Digital gain
7ao] co [ S S s e e es L I
741 | ES5 Reserved 0 [ 00 | 00000000 RW | 5 0
742 | E6 Reserved 0 | 00 [ 00000000 RW | 5 0
743 E7 Reserved 6 106 00000110 RW | 5 0 Need to follow default or recommend value
744 | E8 Reserved 10 | OA | 00001010| RW | 5 0
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dec#hex registername decder:‘:)u(ltvalglien type |stage|update Description
745| E9 Reserved 13 | OD |00001101 RW | 5 0
726 EA Reserved 15 | OF 100001111 RW 1 5 0 Need to follow default or recommend value
747|E8 [ R I T T Resewved D
748 | EC wb_rgain 93 | 5D 01011101 RW | 6 aev White balance R gain
749|ED wb_ggain 64 | 40 |01000000| RW | 6 aev White balance Ggain
750 EE wb_bgain 94 [ 5E 01011110 RW | 6 aev White balance B gain
751| EF | rgain_no_normal_h | 93 | 5D [01011101 RW | 5 0 White balance R gainis not normalized
752| FO [ rgain_no_normal_| | 0 | 00 |00000000| RW | 5 0 (Monitoring)
753| F1 [ bgain_no_normal_h | 94 | 5E [01011110| RW | 5 0 White balance B gainis not normalized
754 [ F2 [ bgain_no_normal_| [ O [ 00 |00000000] RW | 5 0 (Monitoring)
755[ F3 inv_rgain 44 | 2C [00101100 RW | 6 aev Inverse white balance R gain
756 | F4 inv_ggain 64 | 40 |01000000| RW | 6 aev Inverse white balance G gain
757 | F5 inv_bgain 43 | 2B [00101011) RW | 6 aev Inverse white balance B gain
758 F6 wb_gratio 128 80 |10000000] RW | 5 0 Gr/Gb ratio of white balance gain
750 F7 [ T N T T T Resewved D
760 F8 Reserved 12 | 0C |00001100| RW | 5 0
761| F9 Reserved 42 | 2A [00101010| RW | 5 0 Mustnot change any value
762 FA Reserved 0 | 00 |[00000000| RW | 5 0
763| FB Reserved 6 | 06 00000110/ RW | 5 | 0 exceptrecommend value
764|FC Reserved 0 | 00 |00000000 RW | 5 0
765 | FD
767 | FF
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# . defaultvalue L
dec Inex registername Decl hex bin type |stage|update Description
768 00 DevicelD H 48 | 30 [00110000| RO 0 0 Device ID
769( 01 DevicelD L 48 | 30 [00110000| RO 0 0
770( 02 RevNumber 0 | 00 [00000000| RO 0 0 Revision number
771103 Bank 3 | 03 [00000011| RW | 5 0 Register group selector
772104 Reserved 0 | 00 [00000000| RO 0 0
773| 05 Reserved 0 [ 00 [ooo00000| RO | O 0
774] 06 Reserved 0 | 00 (00000000 (| RO 0 0 Reserved for test
775] 07 Reserved 0 | 00 (00000000 | RO 0 0
776(08 Reserved 0 00 | 00000000 | RO 0 0
777(09 Reserved 0 | 00 [00000000| RO 0 0
778| oA T P T T T Reseved
779( 0B real led data 0 [ 00 [00000000| RO | O 0 CurrentLED data
780(0C sif state 0 [ 00 [00000000| RO | O 0 I2¢c master state monitor
781(0D fd state 0 [ 00 [00000000| RO | O 0 CurrentFlicker state
782| OE fd_period h 0 | 00 [00000000]| RO [ O 0
783 OF fd_period_m 0 | 00 [oo000000| RO | O 0 CurrentFlicker period
78410 fd_period | 0 00 | 00000000 | RO 0 0
785(11 fd_fheight h 8 00 | 00000000 | RO 8 8 Currentframeheight

786]12 fd_fheight | 00 [ 00000000 | RO
T B =

78814 Reserved 0 | 00 [00000000| RO 0 0

789 15 Reserved 0 | 00 [00000000| RO 0 0

790 16 Reserved 0 | 00 [00000000| RO 0 0

791(17 Reserved 0 | 00 [00000000| RO 0 0

792(18 Reserved 0 | 00 [00000000| RO 0 0

793[19 Reserved 0 [ 00 [o0000000| RO | O 0

794 | 1A Reserved 0 | 00 [00000000| RO 0 0

795]|1B Reserved 0 | 00 [00000000| RO 0 0

796(1C Reserved 0 [ 00 |o0000000| RO | O 0

797|1D Reserved 0 | 00 [00000000| RO 0 0

798| 1E Reserved 0 [ 00 [00000000| RO | O 0 Reserved for test
799]| 1F Reserved 0 | 00 [00000000| RO 0 0

800] 20 Reserved 0 [ 00 [00000000| RO | O 0

801) 21 Reserved 0 [ 00 [00000000| RO | O 0

802] 22 Reserved 0 | 00 [00000000| RO 0 0

803] 23 Reserved 0 [ 00 [00000000| RO | O 0

804 24 Reserved 0 [ 00 [00000000| RO | O 0

805] 25 Reserved 0 [ 00 [00000000| RO | O 0

806 26 Reserved 0 [ 00 [o0000000| RO | O 0

807 27 Reserved 0 [ 00 [00000000| RO | O 0

808( 28 Reserved 0 | 00 [00000000| RO 0 0

809] 29 [sum samplel byte3]| 0 | 00 | 00000000 RO 0 0

810] 2A[sum samplel byte2| 0 | 00 | 00000000 RO 0 0 Summationof Y
811[ 2B [sum_samplel bytel| O [ 00 | 00000000 RO [ O 0 in AE peripheral 1 window
812]2C [sum samplel byteO] 0 | 00 | 00000000 RO 0 0
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# . defaultvalue -
dec Inex registername dec| hex bin type [stage|update Description
813[2D [sum_sample2_byte3[ 0 [ 00 | 00000000 RO [ O 0
814 | 2E [sum_sample2 byte2| 0 | 00 [ 00000000 RO | O 0 Summation of Y
815( 2F [sum_sample2_bytel{ O [ 00 | 00000000 RO | O 0 in AE peripheral 2 window
816| 30 [sum sample2 byteO| O | 00 [ 00000000 RO | O 0
817| 31 [sum sample3 byte3| 0 | 00 [ 00000000 RO | O 0
818]| 32 [sum sample3 byte2| 0 | 00 [ 00000000 RO | O 0 Summation of Y
819 33 [sum_sample3 bytel| O | 00 | 00000000 RO [ O 0 in AE peripheral 3window
820( 34 [sum_sample3_byteO[ O [ 00 | 00000000 RO | O 0
821 35 [sum_sample4 byte3[ 0 [ 00 | 00000000 RO | O 0
822 36 [sum_sample4 byte2[ 0 [ 00 | 00000000 RO | O 0 Summation of Y
823 37 [sum_sample4 bytel[ O [ 00 | 00000000 RO | O 0 in AE peripheral 4 window
824 38 [sum_sample4 byteO| O | 00 [ 00000000 RO | O 0
825] 39 [sum_samplec_byte3| 0 | 00 [ 00000000 RO | O 0
826| 3A [sum_samplec_byte2| 0 | 00 [ 00000000 RO | O 0 Summation of Y
827 3B [sum_samplec _bytel| O [ 00 | 00000000 RO | O 0 in AE center window
828]3C [sum_samplec_byte0O| 0 | 00 [ 00000000 RO | O 0
829|3D Reserved 0 | 00 [00000000] RO [ O 0 Reserved for test
830( 3E
831]| 3F Reserved 0 | 00 [00000000] RO [ O 0 AWB flag
832(40 Reserved 0 [ 00 |00000000| RO 0 0
833[41 Reserved 0 | 00 [00000000]| RO [ O 0
834([42 Reserved 0 [ 00 |ooo00000| RO | O 0
83543 Reserved 0 | 00 [00000000] RO| 0 | 0 Reserved for AWB status.
83644 Reserved 0 | 00 [o0000000] RO [ O 0
837(45 Reserved 0 | 00 [00000000]| RO [ O 0
838]| 46 Reserved 0 | 00 [00000000] RO [ O 0 Reserved for test
83947 Reserved 0 | 00 [o0000000]| RO [ O 0 Reserved for test
840| 48 [ monitor_proximi 0 | 00 [00000000] RO [ O 0 Current maximumvalue of edge
84149 H
842 | 4A Reserved 0 [ 00 [0oo000000| RO [ O 0
843| 4B Reserved 0 | 00 (00000000 RO [ O 0
844(4C Reserved 0 [ 00 [oooo0000| RO [ O 0
845(4D Reserved 0 [ 00 [00000000| RO 0 0
846 4E Reserved 0 | 00 [ooo00000| RO | O 0
847| 4F Reserved 0 [ 00 |oooo0000| RO | O 0 Reserved for test
848( 50 Reserved 0 | 00 [00000000] RO [ O 0
849|51 Reserved 0 | 00 (00000000 RO [ O 0
850] 52 Reserved 0 | 00 (00000000 RO [ O 0
85153 Reserved 0 [ 00 [00000000| RO 0 0
852(54 Reserved 0 | 00 [oooo0000| RO | O 0
853[55
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dec Inex registername dec| hex bin type |stage|update Description
854 [ 56 Reserved 0 | 00 (00000000 | RO 0 0
85557 Reserved 0 | 00 [00000000| RO 0 0
856 [ 58 Reserved 0 | 00 (00000000 | RO 0 0
857] 59 Reserved 0 | 00 [00000000| RO 0 0 Reserved for motion detection
858 | bA Reserved 0 | 00 [00000000| RO 0 0
859 | 5B Reserved 0 | 00 [00000000| RO 0 0
860|5C Reserved 0 | 00 [00000000| RO 0 0
861|5D Reserved 0 | 00 (00000000 | RO 0 0
862 | 5E Reserved 0 | 00 [ 00000000 | RO 0 0
863 | 5F Reserved 0 | 00 [00000000| RO 0 0 Reserved for auto focus
864 | 60 Reserved 0 | 00 [00000000| RO 0 0
865( 61 Reserved 0 | 00 [00000000| RO 0 0
866 | 62

Blank EAYV for fieldO of CCIR656 data
or blank EAV for frame data
Blank SAV for fieldO of CCIR656 data
orblank SAV for frame data
Active EAV for fieldO of CCIR656 data
oractive EAV for frame data
Active SAV for field0 of CCIR656 data

86763 | sync_blankEAV_f0 |182| B6 |10110120|RW | 5 | ©

868 64 | sync_blankSAV_fO [171| AB |10101011| RW | 5 0

869( 65 | sync_activeEAV_fO (157 | 9D | 10011101 | RW | 5 0

870( 66 | sync_activeSAV_fO (128 80 | 10000000 RW | 5 0 .

oractive SAV for frame data
871| 67 | sync_blankEAV f1 |241| F1 |[11110001| RW | 5 0 blank EAV for field1 of CCIR656 data
872]68 | sync_blankSAV fl1 |236| EC | 11101100 RW | 5 0 blank SAV for field1 of CCIR656 data
873[69 [ sync_activeEAV_f1 (218 DA | 11011010 RW | 5 0 active EAV for field1 of CCIR656 data
874 | 6A [ sync_activeSAV _f1 |199| C7 | 11000111 | RW | 5 0 active SAV for field1 of CCIR656 data
875( 6B sync_CCIR_FF |255| FF | 11111111 | RW | 5 0
876[6C sync_CCIR_00 0 | 00 [oo000000| RW | 5 0
877|6D| sync CCIR 80 |128] 80 | 10000000 RW| 5 | 0 CCIR dataformat
878 | 6E sync_CCIR_10 16 | 10 [00010000| RW | 5 0
879[6F [ ccir656enc_ctrll [144( 90 | 10010000 RW | 5 0 Ccir656 control forencoder
8801 70 xscale_th_h 2 | 02 100000010 | RW | 5 0 Xscale horizontal scaling TH for encoder
881| 71 xscale th | 128| 80 | 10000000| RW | 5 0
882( 72
883[ 73 flicker_controll u U |uuuuuuuu | RW | 5 0 Flicker control
884(74 auto_fd 0 [ 00 |00000000| RW | 5 0 Auto flicker detection enable monitoring
ggg ;2 ff?j aa ?stt?p)) T 3 3 33333333 Ew g 8 Flicker detection step for A state
gg; ;; ff?j l[)) i_tti% T 3 0u3 338888t$ iw g 8 Flicker detection step for B state
88979 fd_winheight 64 | 40 | 01000000| RW | 5 0 Flicker detection window height
890 7A fd _a delay 0 [ 00 | 00000000 RW | 5 0 Flicker detection delay for A state
891(7B fd b delay 0 [ 00 |00000000| RW | 5 0 Flicker detection delay for A state
892[7C fd_th 16 | 10 [00010000| RW | 5 0 Flicker detection TH.
893(7D fd _period a h u U |uuuuuuuu| RW | 5 0
894| 7E fd period a m u U |uuuuuuuu | RW | 5 0 Flicker period for A state
895( 7F fd period a | u U |uuuuuuuu| RW | 5 0
896 [ 80 fd_period b _h 1 [ 01 ]00000001| RW ]| 5 0
897(81 fd_period b_m U | u [uuuuuuuu| RW ]| 5 0 Flicker period for B state
898( 82 fd period b | u U |uuuuuuuu| RW | 5 0
899( 83 fd period ¢ h u U |uuuuuuuu| RW | 5 0 Flicker period for 1/20 second
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900]| 84 fd_period ¢ m u U |uuuuuuuu [ RW | 5 0 Flicker period for 1/20 second
901 85 fd_minfr 4 | 04 [ 00000100 RW | 5 0 Flicker TH. for 1/20 second
902( 86 led_controll 0 | 00 [oo000000| RW | 5 0 Led control
903 87 led _control2 0 | 00 [ 00000000 RW | 5 0
904 | 88 led Ivthl 0 | 00 [ 00000000 RW | 5 0 Led control level th.1
905]| 89 led Ivth2 0 | 00 [ 00000000 RW | 5 0 Led control level th.2
906 | 8A led frame 128| 80 [ 10000000 RW [ 5 0 led frame control
907| 8B mirs_pw 100| 64 [ 01100100 RW | 5 0 Mirs pulse width
908(8C
909(8D periedge_gain 0 | 00 [00000000 5 0 Peripheral edge gain
910( 8E periedge x 0 | 00 [00000000| RW | 5 0 Peripheral edge center control
911]| 8F periedge vy 0 | 00 [00000000| RW | 5 0
912190 per?edge_scalex 81 | 51 | 01010001 | RW | 5 0 Peripheral edge scale control
913191 | periedge scaley | 81 | 51 [01010001| RW | 5 0
914(92 [ spi addr update 0 [ 00 [ 00000000 RW | 5 0 Spi address update control
915(93
916/94| __y min [ 0 [ 00 [00000000{RW [ 5 | 0 [ ___Controlregisterfor OutputY min _|
917(95
918( 96 dark_ec_pth0 4 | 04 [ 00000100 RW | 5 0
919(97 dark_ec_pthl 4 | 04 [ 00000100 RW | 5 0 Dark edge clamp plus
920( 98 dark_ec_pth2 4 | 04 [00000100| RW | 5 0 threshold filter control
921(99 dark_ec _pth 4 | 04 [ 00000100 RW | 6 aev
922 [ 9A dark_ec_mthO 4 | 04 [ 00000100 RW | 5 0
923( 9B dark_ec_mthl 4 | 04 | 00000100 RW| 5 0 Dark edge clamp minus
92419C dark_ec_mth2 4 | 04 [00000100| RW | 5 0 threshold filter control
925|9D dark _ec_mth 4 | 04 [ 00000100 RW | 6 aev
926|9E | dark_ec_pmax0 |[128]| 80 | 10000000 RW [ 5 0
927[9F | dark ec pmaxl [128( 80 | 10000000 RW | 5 0 Dark edge clamp plus
928[ A0 [ dark ec pmax2 [128( 80 | 10000000 RW | 5 0 max filter control
929] Al dark_ec_pmax 128 80 | 10000000 | RW | 6 aev
930| A2 | dark ec_ mmaxO |[128]| 80 | 10000000 RW [ 5 0
931[A3[ dark ec_mmaxl [128[ 80 | 10000000 RW | 5 0 Dark edge clamp minus
932[A4 | dark ec_ mmax2 [128[ 80 | 10000000 RW | 5 0 max filter control
933[ A5 dark_ ec_ mmax |128) 80 | 10000000 | RW | 6 aev
934 A6 spi_baud_rate 13 | OD [00001101| RW | 5 0 Spibaud rate
935 A7 osd_opac 16| 10 [00010000| RW | 5 0 OSD transparency control
936| A8 | spi_osd_control u U |uuuuuuuu | RW | 5 0 [1]: OSD boundary, [0]: OSD enable
937[ A9 spi_saddr_h 0 | 00 [oo000000| RW | 5 0
938 AA sp?i saddr m 0 100 [00000000| RW T 5 0 OSD rom data read start address
939[AB| _ spi_saddr | 0 | 00 [00000000] RW] 5 | 0 (SPI Flash ROM)
940[AC spi_paddr_h 0 | 00 [00000000| RW | 5 0
941|AD sgi Saddr m 0 | 00 [00000000[ RW| 5 | © OSDrom data read stop address
942[AE|__ spi_paddr | 0 | 00 [00000000] RW]| 5 | 0 (SPIFlash ROM)
943 AF palette 1 y 1441 90 | 10010000 | RW | 5 0
944] BO palette 1 cb 53 | 35 | 00110101 | RW [ 5 0 Palette 1 Color -
945| B1 palette 1 cr 34 | 22 | 00100010 RW | 5 0
946 B2 palette 2 vy 210| D2 | 11010010 RW | 5 0
947]| B3 palette 2 cb 16 | 10 [00010000| RW | 5 0 Palette 2 Color
948| B4 palette 2 cr 146] 92 | 10010010 | RW | 5 0
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949| B5 palette 3 vy 81 | 51 |01010001 | RW
950| B6 palette 3 cb 90 | 5A 01011010 | RW Palette 3 Color
951| B7 palette 3 cr 240 | FO ]11110000 [ RW
952| B8 palette_4 y 235| EB | 11101011 | RW

953| B9 palette_4 cb 128 | 80 [ 10000000 | RW
954 [ BA palette 4 cr 128 | 80 [ 10000000 RW
955| BB palette 5 y 106 | 6A [01101010| RW
956 | BC palette 5 cb 202 | CA |11001010 [ RW
957|BD palette 5 cr 221 | DD | 11011101 | RW

Palette 4 Color

Palette 5 Color

958 | BE palette 6 y 169 | A9 10101001 | RW

959 | BF palette 6 _cb 165 | A5 [ 10100101 | RW Palette 6 Color

960 [ CO palette 6 cr 16 | 10 | 00010000 | RW

961(C1 palette 7 vy 41 | 29 100101001 | RW

962|C2 palette 7 cb 240 | FO | 11110000 | RW Palette 7 Color

963 [ C3 palette 7 cr 109 | 6D (01101101 [ RW

964 | C4 palette 8 y 16 | 10 | 00010000 | RW

965]C5|  palette 8 cb | 128 80 | 10000000 | RW Palette 8 Color

966|C6 palette 8 cr | 128] 80 | 10000000 | RW (boundary color)

967|C7 resol_gain 08 [ 00001000 | RW Resolution enhance gain

968[C8 [ enc_fcnt_genlock
969[C9 [ enc_rcnt_genlock _h
970 CA[ enc_rcnt_genlock |
971[CB|enc_ccnt_genlock _h
972[CC| enc_ccnt_genlock |

01 [ 00000001 | RW
00 [ 00000000 | RW
01 [ 00000001 | RW
00000000 | RW
03 [ 00000011 | RW

Gen_lock control for encoder block

o
Slw|ofr|ofr|w
o
)

973[(CD enc_control 44 (01000100 | RW Encoder control
Subcarrier frequency selection
974|CE enc_scfreq U | uuuuuuuu | RW forwhich TV mode
975|CF enc_sync 10 | 00010000 | RW Encodersynclevel
976 D0 enc_blankH 00 [ 00000000 | RW Encoder blank level
977(D1 enc_blankL U | uuuuuuuu | RW
978| D2 enc_pedestal U | uuuuuuuu | RW Encoder pedestal
979|D3 enc_burst U | uuuuuuuu [ RW Burstamplitude
980 (D4 enc_Ygain U | uuuuuuuu | RW Y convergence gain from YCbCrto YUV
981[ D5 enc_Ugain U | uuuuuuuu | RW U convergence gain from YCbCr to YUV
982 [ D6 enc_Vgain U | uuuuuuuu | RW V convergence gain from YChCrto YUV

983 | D7 enc_Yrange H
984 | D8 enc _Yrange L
985| D9 enc Crange H
986 | DA enc Crange L
987 | DB|enc chroma max H
988 [DC|enc chroma max L
989 (DD | enc chroma min H
990 DE| enc chroma min L

03 [ 00000011 | RW
00100000 | RW
01 [ 00000001 | RW
U | uuuuuuuu [ RW
03 [ 00000011 | RW
U | uuuuuuuu [ RW
00 | 00000000 [ RW
U | uuuuuuuu [ RW

max. luminance

Maximum amplitudes of chrominance

Maximum chrominance of composite output

Minimum chrominance of composite output

[ w =
mhcocwcpl\)wc::c:com c
N
o

gajajojojojojoajajajajajorjorjojoajajafoforjorjor|jol] o1 jajafajajajajajojojoifafajcjojojajojofoiforjojo|ooa
(o) (o) (o] (o] (o] (o] o] (o] (o] (o) (o] (o] (o] (o] (o] o] [o] (o] (o] (o] (o] (o] ol o] (o] (o] (o) (o] (o] (o] (o] (o] (o] o] [o] [o] (o] (o] (o] (o] (o] (o] o] (o] (o] (o] (o] (o)

991 [ DF enc_lpycO 04 | 00000100 | RW

992| EO enc_lpycl 13 | 00010011 [ RW

993| E1 enc_lpyc2 19 | 13 [ 00010011 | RW Luminance low-passfilter coefficient
994 E2 enc_lpyc3 146 92 [ 10010010 | RW

995| E3 enc_lpyc4 228 | E4 [11100100 | RW

996 | E4 enc_lpys 3 | 03 | 00000011 | RW Signs of luminance low-pass filter coefficients
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997[ E5 enc_lIpccO 1 [ 01 |00000001 RW | 5 0
998 E6 enc_lpccl 3 | 03 [00000011 RW | 5 0
999| E7 enc_lpcc2 4 | 04 |00000100| RW | 5 0
1000] E8 enc_lIpcc3 3 [ 03 [00000011 RW | 5 0
1001] E9 enc_lpcc4 0 [ 00 [00000000 RW | 5 0
1002 EA enc_lpcch 6 | 06 [00000110| RW | 5 0
1003| EB enc_lIpccb 15 | OF [0000111 RW | 5 0
10041 EC enc_lpce7 22 | 16 [00010110] RW | 5 0 Chrominance low-pass filter coefficient
1005/ ED enc_lpcc8 22 | 16 00010110/ RW | 5 0
1006| EE enc_lIpcc9 11 | OB [00001011 RW | 5 0
1007| EF enc Ipccl0 15 | OF [00001111{ RW | 5 0
1008[ FO enc_lIpccll 53 [ 35 |00110101] RW | 5 0
1009 F1 enc_lpccl?2 99 [ 63 |01100011] RW | 5 0
1010[ F2 enc_lpccl3 143( 8F |10001111 RW | 5 0
1011 F3 enc_lpccl4g 174 [ AE |10101110 RW | 5 0
1012( F4 enc_lpcclbs 186 BA 10111010 RW | 5 0
1013] F5 enc_lpcsH 3 | 03 [00000011 RW | 5 0 Signs of chrominance
1014 F6 enc_lpcsL 240| FO (111100000 RW | 5 0 Low-pass filter coefficients
1015/ F7 [ enc_y preclamp 0 | 00 [00000000] RW | 5 0 Pre-clampping Y into LPF
1016[ F8 [ enc SCH offset T [ 0 [ 00 |00000000 RW | 5 0
10171 F9 | enc SCH offset H | 0 | 00 0000000 RW | 5 0 SCH(subcarrierto horizontal) phase offset
1018 FA [ enc_SCH_offset M [ O [ 00 |00000000 RW | 5 0
1019 FB [ enc_SCH_offset L [ O [ 00 |00000000| RW | 5 0
1020 FC DAC_tp_period 0 | 00 [00000000| RW | 5 0 DAC test pattern period
1021 FD burst_toffset 0 | 00 [00000000| RW | 5 0 Bursttime +/- offset
1022[ FE[ dac_clk_control 0 | 00 [00000000| RW | 5 0 DAC clock control
1023| FF resol_th 0 | 00 [00000000 RW | 5 0 Resolution enhance threshold
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1024] 00 DevicelD_H 48 | 30 (00110000 RO | O 0 device ID
1025| 01 DevicelD L 48 | 30 (00110000 RO | O 0
1026 02 RevNumber 0 | 00 [00000000| RO | O 0 revision number
1027] 03 bank 4 | 04 |00000100| RW | 5 0 Register group selector
1028/ 04 pg_control 9 | 09 [00001001| RW [ 6 | autov
1029( 05 pg_yt 127( 7F | 01111111 [ RW [ 6 | autov
1030| 06 pg_vyl 60 | 3C | 00111100 RW | 6 | autov
1031{ 07 pg_y2 2 | 02 [00000010| RW [ 6 | autov
1032] 08 pg_vy3 11 | OB |00001011| RW | 6 | autov
1033] 09 pg_v4 25 [ 19 | 00011001 RW | 6 |[ autov
1034| OA pg_y5 44 | 2C [00101100| RW [ 6 | autov
1035]| 0B pg_y6 66 | 42 101000010 RW | 6 [ autov
1036|0C pg_vy7 69 | 45 | 01000101 RW | 6 | autov
1037|0D pg_vy8 95 | 5F | 01011111| RW | 6 [ autov
1038| OE pg_vy9 124 [ 7C | 01111100 RW [ 6 | autov
1039]| OE pg vy10 129 81 | 10000001 RW | 6 | autov
1040( 10 pg_a 114( 72 | 01110010 RW | 6 | autov
1041] 11 pg_b 62 | 3E |00111110| RW | 6 | autov
1822 12 gg g 135 g; éggggiﬁ iw 2 :3:2: PG(embedded parking guide line) control
1044]| 14 pg e 10 [ OA | 00001010 RW | 6 [ autov
1045] 15 pg_f 21 [ 15| 00010101 [ RW | 6 | autov
1046| 16 pg_linel 161 | A1 [ 10100001 | RW | 6 [ autov
1047) 17 pg_line2 38 | 26 | 00100110 RW [ 6 | autov
1048 18 pg_line3 43 | 2B [00101011| RW [ 6 | autov
1049 19 pg_line4 79 | 4F | 01001111 | RW | 6 [ autov
1050| 1A pg_line5 82 [ 52 | 01010010 RW | 6 | autov
1051] 1B pg_line6 194| C2 11000010 RW | 6 | autov
1052|1C pg_line7 85 | 55 [01010101| RW | 6 [ autov
1053|1D pg_line8 120| 78 [01111000| RW [ 6 | autov
1054| 1E pg_line9 228 | E4 [ 11100100 RW | 6 | autov
1055 1F pg linel0 126| 7E [ 01111110 RW [ 6 | autov
1056] 20 pg_center h 1 | 01)00000001( RW | 6 [ autov
1057) 21 center | 62 | 3E | 00111110 RW | 6 | autov
1058 22
1068|2C
1069| 2D md_ymsel 0 | 00 |00000000| RW | 5 | © Select region of monitoring ymean
in motion block
1070] 2E md_ymean 0 | 00 | 00000000| RO 0 Monitoring ymean in motion block
1071| 2F md fcnt 0 | 00 | 00000000 RO Monitoring frame counter in motion block
1072
1074
1075] 33 ledlight_h 0 | 00 | 00000000| RW | 6 aev
1076| 34 ledlight m 0 | 00 | 00000000| RW | 6 aev IR led control
1077| 35 ledlight | 0 | 00 | 00000000 RW | 6 aev

(Group E — continued )
____________________________________________________________________________________________________________________________________________|
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» Register Tables — Group E

GROUPE

dec# hex register name decdehf:)u(ltvalsien type [stage|update Description
1078| 36 led on 0 | 00 [ 00000000 RW 6 aev
1079| 37 ledcnt 0 | 00 [ 00000000 RW 5 0
1080] 38 min_ledlight h 0 | 00 [ 00000000| RW | 5 0
1081( 39 min_ledlight m 1 [ 0100000001 RW | 5 0
1082 3A max_ledlight_h 3 | 03 [00000011| RW | 5 0
1083|3B| max_ledlight m |255]| FF (11111111 | RW | 5 0
1084{3C led speed 8 | 08 [00001000| RW | 5 0
1085(3D led_exposure_t 0 | 00 | 00000000 RW | 5 0
1086| 3E| led _exposure h [194]| C2[11000010| RW | 5 0 IR led control
1087| 3F | led_exposure_m [160]| AO [10100000]| RW | 5 0
1088( 40 led_exposure | 0 | 00 [ 00000000 RW | 5 0
1089] 41 led_pp_th 7 | 07 [o0000111 | RW | 5 0
1090( 42 led pw _h 0 | 00 [00000000| RW | 6 aev
1091( 43 led pw | 0 | 00 [00000000| RW | 6 aev
1092| 44 led pp _h 3 | 03 [00000011| RW | 6 aev
1093 45 led_pp_| 255| FF [11111111 | RW | 6 aev
1094( 46 led_mtr 0 | 00 |01001011| RW | 6 aev
1095

1279
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£ Chip_mode, Mirror & PAD control
bi?\clj(rehS;x rigals;c:r bit# Bit name de(fs)u i Description
SRS SO X .. 0 [(Reserved .
SURUO <2 U X 10 0 [(Reserved .
...... S X .0 |Reserved
..... A )X .0 |Reserved
S . Xeo] 10 0. |Reserved
2 Xeo] 10 0. |Reserved
. 1 U |Chip mode selection
A 04 chlp_mode ............. Uyl 00b - NTSC/ (M)PAL 01b - PAL .
else - VGA
. *The default value of this registeris changed
0 chip_mode u by wire-strapping.
After changed wire-strapping, the register
can be set with other values through SCL
and SDA.
SO S R O 0. |Reserved
SURL- I RUUR Xeo] 10 0. |Reserved
...... DX .0 |Reserved
. 4 X 0 |Reserved
A0 Mimor g X W70 T Reserved
2 X | 0. |Reserved
...... 1olymo .U |Vertical mirror ON/OFF
0 hm U [Horizontal mirror ON/OFF
ISUTRLANUUn NURT X . 0. |Reserved
SUUS SV DU X .. 0. |Reserved
...... X .0 |Reserved
..... A b X 0. |Reserved
A | 25| Clock divider | 3 | ... .. X, 071..0. Reserved
2 1 |00h =mclk, 01h = mclk x 2/3
1 . 1 02h = mclk x 1/2, 03h= mclk x 1/3
""""""" clidiv 7l 04h = melk x 1/4, 05h= mclk x 1/8 |
0 1 else =mclk
.1 | Reqgisterstdby | | 0...|0:normal mode, 1: stdby mode, . . . . ...
SRS SV DU X .. 1 |Reserved
5 1 |Stdby data output pad level selector
..... 4 pad stdby_level O 1beh|2101b[:|:|g[?100b|ow
A | 27| Pad control LT3 1 ot %[0 fob s not kil b clock kil T
L2 oscpaden. .| |.. 1..|Osc(xl)padenable . . . . . ...
(1) """ osc_pad_drv é Osc(x1) pad drivability
""" g pad_drv 8 Data & Vsync pad drivability control register
5 0 -
""" 4 pclk_drv o Pclk drivability control
A 28 Pad ContrOI 2 ...... 3 ............................... 0 0 0 ...........................................................................
T pclk_delay ...0....|Pclk delay control
...... Lo L PO TR O RO RURRUPRPPRPPRROS
0 X 0 |Reserved
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£ PAD & Strap controls
Address register . : default _
bank Ihex name bit# Bit name ) Description
1.).vsync_pad_en || 0 |Ob:disable 1b:enable .
g hsync_drv 8 Hsync drivability control
4| sy pad en | | 0| 0b disable b T enable
A | 29| Padeontol®1 31 " data pad en | ®°| 0 | 0b: disable,1b enable T
.2 |.motion pad_en | | 0 |0Ob:disable, 1b:enable
1 |. dopadselect | | 0 |0b:DOO, 1b : motiondetection
0 X 0 | Reserved
N ledctrl_en || 0 |0Ob:disable,ib:enable
g ledctrl_pad_drv 8 LED pad drivability control
Adx | | fReserved
A | 2A | Padcontrol4| 3 00| 0
2. 0
1 X 0 |Reserved
0 0
A spi_pad en | | 1|0b:disable,ib:enable L
2 spi_pad_ie | | 1|0b:disable ib:enable
i spi_pad_drv 8 SPloutput pad drivability control
A ZB P I ............................................... L L R R PP PP EREE TR
adeontiolS | 51 " geno_pad_en || 0| ob  disable ib:enable
i geno_pad_drv 8 Genlock output pad drivability control
s g'é'h'i:e'h .......... o P ié','ib'f'é'r'léﬁl'é ............................................
A mirsctrl en || 0 |MIRS outputpad
2 mirsctrl_pad_drv 8 MIRS output pad drivability control
A 2C Pad COﬂtrO| 6 4 ............... X ............. OO O
N S A B 0.
2 S 0 | Reserved
B X . 0.
0 X 0
AT ST X .1 | 1 |Reserved
.6 | NIC Strap master .1 | 1b:control when reset="0" ,0b : controlin real-time
=2 R osD. .| |. 1 |1b:control when reset="0" ,0b : controlin real-time
.4 | Strap in/out door .1 |.1b:control when reset="0" ,0b : control inreal-time
A |20 Strep-contoll 5 simp e || 1 | 1bicontrol when reset="0" b - controlin real-time
3 Strap flicker | | 1 |1b:control when reset="0" ,0b : controlin real-time
.1 | Strap TV mode .1 | 1b:control when reset="0" ,0b : controlin real-time
0 Strap Mirror 1 | 1b:control when reset=‘0’ ,0b : control in real-time
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£ Bayer control
bAags rer?esx rigg;t:r bit# Bit name de(fr%ult Description
..................... X .| |0 |Reserved .
R T frmvar en | || 0 | Variable Frame rate mode, 0: disable, 1: enable
N genlock en | || 0 | External Frame Sync EN, O: disable, 1: enable
4 | genlock_master 0 [Ob:slave, 1b: master
A | 49 | Bayercontrol 01 [+t oo 05 | AR
------- X o Reserved
0
"""" X 1 Reserved
£ ISP Function control
bgglij rehsesx r(:g;fr bit# Bit name de(f;;u't Description
L reverse | 0 |Imagereverse, Ob:disable, 1b:enable =
6. emboss en | || 0 [Embossing effect, Ob : disable, 1b: enable
5 emboss mode 0 Embqssing effect mode selection
e L Ob :disable, 1b:enable
N sketch en | |. 0 [Sketcheffect,0b: disable, 1b:enable
ISP Function 3 black&white 0 | Black&white , Ob : disable, 1b : enable
B 6 .................................... 00 ............ T S ST T T T
control 2 5 md_sleep 0 Motion detection sleep
................... T |.....|Ob: disable, 1b:enable
1 md alarm 0 Motioln detection alarm on screen
................... UUTTTTT _...|Ob:disable, 1b:enable
0 | md alarm mode 0 Motio_n detection alarm mode selection
- — Ob : disable, 1b : enable
A peri-edge en | || 0 | Peripheral edge enhance ,0b: disable, 1b : enable
-2 yrange | | 0(0b:0-255,1b:16-235 ...
T T X o . 0 [Reserved
AL X o . 0 [Reserved
B | o | ISPFunction | 3} X o 00| O |Reseved
control 5
2 X 0 | Reserved
1 0
O X O Reserved

I ———
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D Test Pattern Control

baﬁidre;sex rigalri[:r bit# | Bit name def;)u It Description
7 L 0
B R 0
s 0
4 0
B 0A | tp_control_0 N X 00 o TEST Pattern control
L2 0.
1 ...... 0.
0

V‘L‘L"A

17h 18h 19h 1Ah
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£ Format Control
Address register . . default _
bank [hex name bit# Bit name h Description
A .9.l00h : cbycry 01h : crycby 02h : ycbycr
6. 0.|03h: ycrycb  10h : rggb  11h : gbrg
ww 0]12h: grbg  13h : bggr
LA 0.130h : rgb565 31h : rgbh565 (byte swap)
B |29 | Format Control 3. X 00 .0.[32h : bgr565 33h : bgr565 (byte swap)
2. 0]36h : rgh444 37h : rgb444 (byte swap)
WA .0 41h : dpc bayer
0 0 [44h : yyyy

£ Output timing diagrams for format register (1/4)

format = 00h (Cb, Y, Cr, Y ... ),

HREF

.

GO AWAWAWAWAWAR . '

DATA ABXCbXYXCrXYXCb;;iXYxcbXYXCrXY)K8O

format = 01h (Cr, Y, Cb, Y, ...),

HREF _/ \_

80

DATA AB):(CrXYXCbX YXCr:XYxCerXCbXY

format = 02h (Y, Cb, Y, Cr, ...),

HREF /

W AVAWAWAWAS . '

DATA AB):(Y X ij(v X er(v :X CrXY XCbXY X cr {80
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£ Output timing diagrams for format register (2/4)

format = 03h (Y, Cr, Y, Cb, ...),

HREF __/ \\_

DATA ABXY X CFXY X CbXY :X CbXY X CrXY X Cb } 80

format = 10h (ISP bayer, RGRG, GBGB, ... ),

HREF | H \_
PPCLK _\_/_\_/_\_/_\_/_\_/_\_ _/_\_/_\_/_\_/_\_/_\_/_\_

pok \__/ \ /_\_/_ _\—/_\ [\

DATAE)_AB X R N o X = X
DATAOL_ 2B X X & X X o X

format = 11h (ISP bayer, GBGB, RGRG, ...),

IE]

HREF : 4
PPCLK _\_/_\_/_\_/_\_/_\_/_\_ _/_\_/_\_/_\_/_\_/_\_/_\_

PCLK

DATAE)_AB A G X

JL B X X__ &
DATAO)L_ AB X r X a X X _r X g

format = is 12h (ISP bayer, GRGR, BGBG, ...),

e AT

HREF !

Lo

>
o
-]

DATAE)L_ 2B X @

X X X R
DATAO)L_ a8 X B X o X X & X @

:
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£ Output timing diagrams for format register (3/4)

format = 13h (ISP bayer, BGBG, GRCR, ...),

HREF i

ST AVAY VAN AN AU AWAS AWAY AW

PCLK

DATAE)_AB X B G A
X

X
DATA(O) __AB X G JL R

format = 30h(R5G3, G3B5, ...),

HREF _/ | | | | | | | | \\_

DATA AB X Rsesj( 63555( RSGSXGSBSX :X X R5G3{ G385) R5<33X(3355):( 80

format = 31h(G3B5, R5B3, ...),

HREF _/ \_

DATA AB >:(G385X R5G3XGSB5X RSGBX :X XG3BSX R5B3} GSBSX RSBS>E< 80

format = 32h(B5G3, G3RS5, ...),

HREF _/ \_

DATA AB >I( B5G3X G3R5X BSG3X G3R5X :X X B5G3X G3R5f BSG3X G3R5):< 80
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£ Output timing diagrams for format register (4/4)

format = 33h(G3R5, B5G3, ...),

HREF _/ \_

DATA AB XGSRSXBSGSXG3R5XBSG3X :X XGSRSXBSG3XG3R5XBSG3X 80

format = 44h(only Y),

HREF ] \\_

DATA ABXYXYXYXYXY:X YXY)?(Y?XY j(Y)KBO
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£ Sync control 0

Address i
register bit#| Bit name el Description
bank [hex name (h)
CLbxo (DL Reserved
e svnc dro L9 0: disable 2 : vsync drop
5 yne.arop 0 | 1: hsyncdrop 3 : hsync and vsync drop
5 | 9a | sync Control0 4 ....................... %0 0 ...............................................................................
L3 0. | Pclk rate
2 |sync_pclkrate -0 [ 0d: ppclk, 1d : ppclk * 1/2, 2d : ppclk*1/3
1 0 3d : ppclk*1/4 ........................... 31d : ppclk*/32
0 0
£ Sync_drop

vref

href

vref

href

» case 1:sync_drop =“00” ( normal )

[/

P case 2 :sync_drop =“01” ( hsync drop )

[/

gD iningil

/7

» case 3 :sync_drop =“10” (vsync drop)

vref

([

href

L)

» case 4 :sync_drop =“11” ( hsync & vsync drop )

vref

href

([
)

//
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£ Synccontrol 1
Address i
régister bit# Bit name gt Description
bank |hex name (h)
7 X 0 |Reserved

Vsync polarity change

O | syneven ??9.'.‘?7.'#?’._ O lonormal, 1:reverse

5 | sync_hsyncAllLines 0 ;sync output all lines enable(black and activ

................................. Hsyncpolarltychange

B | 9B |Sync Control 1 or y.r.‘.c..‘.h.s..y.r.‘.c.??l.?r_'.t_y_ 00| ° |0:normal, Lireverse
3 | sync_pclkwindow 0 |Pclk window

Pclk polarity change

S ?.Yhfi'.o..c.' k.'.j.?.'_? ™10 lonormal, Lireverse
L - bte01 | 1. 0 [Output data 00h/FFh output enable
0 blkmask 0 |Blank period data masking enable
£ Sync_vsyncpolarity
» vsyncPolarity = ‘0’
// » vsyncPolarity = ‘1’

L [

£ Sync_hsyncAllLines

» hsyncAllLines = ‘0’ .
// » hsyncAllLines = ‘1’

/]

vref

£ Sync_pclkwindow

7|

» pclkwindow = ‘0’ » pclkwindow = ‘1’
[/ 1/
href href

o TNUUTUUUUL)IUUNAUR oo VUL ) UV
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£ bt601

» bt601 =1’

Vsync | 55 l—

SAV EAV SAV aEAV| aSAV aEAV aSAvV EAV SAV

| (FF X 00 X 00 XSAV)
(80 X 10 X80 X 10 )
> ( FF X 00 X 00 XEAV)
(FF X 00 X 00 XaEAV)
(FF X 00 X 00 XaSAV)

Data Range : 01h ~ FEh —> (01 X 01 X FE X FE )

r—

» bt601 =0’ (normal )

Vsync | )( 5 li
Hsync J—I—I I_, I_SSJ I_,

Data Range : 00h ~ FFh \ﬁ (oo X o1 X FE X FF )
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£ blkmask

» blkmask ='0’ ( normal )

Vsync | 55 l—

SAV EAV | SAV | aEAV| aSAV aEAV aSAVvV EAV SAV
| L (FF X 00 X 00 XSAV)
(8 X 10 X80 X 10 )

(FF X 00 X 00 XEAV )
(FF X 00 X 00 XaEAV)
(FF X 00 X 00 XaSAV)

Data Range : 01h ~ FEh —> (o1 X 01 X FE X FE )

» blkmask = ‘1’

Vsync | 55 li

SAV EAV aEAV| aSAV i aEAV aSAvV EAV SAV

| L > ( BV X BV X BV X BV)
(BvV X BV X BV X BV)
{(BVY X BV X BV X BV)
(BY X BV X BV X BV)
{(BVY X BV X BV X BV)
BV : BlankValue ———> (o1 X o1 X FE X FE )
Data Range : 01h ~ FEh
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£ Sync control 2

Address i
register bit# Bit name el2Elll Description
bank [hex name (h)
...... 7| os8bit | |1 8bitoutputonly mode @ yuvformat
...... 6. X O Reserved
...... 5 |mclkphase en| | 0 |Mclkphase enable ~
B | 9C [Sync Control 2|.... 4. ... mclkphase |80|..0..
SUUT- 2000y I B 0.
______ 2 0 |Output pclk phase option @ opclk_sel="1"'
DL 0.
0 0
£ o8bit
reg_format | o8bit motion_pad_en d1pad dOpad
DPC bayer X 0 datall] datalO]
0 0 datal1] datal0]
0 1 datal1] motion
others
1 0 fix(Ob) hiz
1 1 fix(Ob) motion
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£ Lens shading compensation

Address | register |default i
Description
bank |hex| Mame (h)
0C | lens_red_e 51 [|Lens shading compensation scale control
OD | lens_red_w| 51 lens_Red_N
.................................... lens_Greenl N
OE | lens_red_n 51 lens_Green2_N
.................................... lens_Blue_N
OF | lens_red_s | 51 E
10| lens_gl_e 51
.................................... lens_Red W \ lens_Red_E
11|ens-9lw ...... 51 lens_Greenl_ « . f<§ p lens_Greenl E
12 | lens_gl_n 51 w &J lens_Green2_E
.............. F T lens_Green2_ lens_Blue E
13| Jensgls | 51 w
14 | lens_g2_e 51 lens_Blue W v
.................................... lens_Red_S lens gain
15| lensg2w | 51 lens_Green1. s 4
16 | lens_g2_n 51 lens_Green2_S
.............. b Iens_BIue_S - oo -
17| lens_g2_s 51 i
18len5b|ue ...... 51 : i i hange value of
.............. T Lo scaleregister
19 | lens_blu_w | 51 L
B .................................... : : :
A | lens blun | 51 lens g >
< =, distance
1B | lens_blu_s | 51 center |
1C | lens_gainr | 00 [Lens shading compensation
1D |lens_gaingl| 00
.................................... lens center
1E |lens_gaing2| 00 !
1F | lens_gainb | 00 | 7Fh
20 lens rx oo |[Center position control lens_Ry
.................................... o lens_ Gy
2L) lensry |90 B A\ Frn~ [lens_62y
22| lens_glx 00 ! lens_By
23| lens_gly | 00 i a0h
24|en592X ....... O O T
............... AN DU -—
lens_Rx
25|ens—92y ....... O O lens_G1x
26 lens_bx 00 lens_G2x%
.................................... lens, bx
27 lens_by 00
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£ Edge enhancement control

Address | register |default Descrintion
bank |hex| name (h) P
2F ledge _gain| 14 Edge Gain
B |30 ec_pgain | 80 |Positive max edge clamp gain .. .. . ...
31 |ec_mgain| 80 |Negative max edge clamp gain
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£ Peripheral edge enhancement
Address register default Descrintion
bank |hex name (h) P
Peripheral edge gain
. . >When we use a wide-angle lens , you know that peripheral edge
8D | periedge gain 00 become blurred. By using the periedge_gain, peripheral edges are
............................................ eNNANCE. |
D1 8E|  periedge x | 00 | par
8 | periedge y |00 | Mo eage e OO
90 | periedge_scalex | 51 .
............ Perlpheraledge SCa|e COﬂtI’O|
91 | periedge_scaley | 51

> peripheral edge center control

L peripheral edge scale

-
periedge_scalex

peripheral edge center

7Fh
. A

00h .

--- =T - eriedge
FFEh P 9y
v
80h
7FN | eee 00 | FFh <. 80

periedge_x

periedge_scaley
A

periedge gain
A

<

[

A
O

L .
periedge_scalex

change value of
scaleregister

v periedge ¢ > >
periedge_scaley center iz —p: distance
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£ Color correction matrix

Address register default Descrition
bank hex name (h) P

L3300 cermll 33.....[Color correction matrix value
L340 cerml2 | 8B.....]
L35 cerml3 88 ..
36 cerm2l | 86 ... R ccrmll ccr_ml2 ccr_ml3 R

B |.37.] .. ccarm22 | 31 ] G | =| ccrm21 cer m22  ccr_m23 G
.38 | ccarm23 | 8A ... B’ ccr m31  ccr_m32 ccr_m33 B
239 cem3l 83 ...
JBAL e m32 8F ...
3B ccr_m33 32

. _____________________________________________________________________________________________________________________________________________________________|
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£ Y signal Gamma correction
Address register default Descriotion
bank hex name (h) P
3D ygm1_y0 00 Y gammal coefficient
V3B ygmlyl 1...03 Gamma Out
3F ygml_y2 0C P
...................................................... g1 —
40 ygml_y3 19 gh1z —
...................................................... — =
AL ygmlyd |26 “as —= ,
M3
N ygmlys 3F o 7
A3 | ygmly6 | 52 /
| vemyy e et/
s ygmiy8 | 8 /
A yomlyd 1 Al e /
47 | ygmlylo | B .
48 | ygmiyll | CE G“‘”{
49 .......... ygml_ylZ .............. EO ....... GMDU';,; e ZBSGammaIn
AL yemlyi3 | FO_. e
B 4B ygml_yl4 FF
4C ygm2_y0 00 Y gamma2 coefficient
4D .......... ygm2y1 OB ....... Gamma Qut
4E ygm2_y2 17
...................................................... s
4F ygm2_y3 22 SIES e
50 ................. 24 2E ....... %T;ﬂ[) // B
_________________ ygm2.y4 | 2E | cuo —
CSLofyem2ys 40 s =
52 ygm2_y6 50 M7 7
...................................................... -
3l ygm2y7 | 6E s/
4| yom2ys | 88 o/
N . ygm2.y9 | . AE a3 /
56 | ygmaywo | ca ol |
B T - <
58 ygm2_y12 EC /
...................................................... ol b
R ygm2.y13 1 | F6 . DTG 2432 45 Be 96 12 10 1 24 e
SA ygm2_y14 FF GM: Gamma coefficient

- Difference of Y Gammal and Y Gamma2 was selected by exposure. When exposure’s
value is increased , RGB Output data is affected by the Y Gamma2.
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> Gammacorrection for RGB
Address register default Description
bank hex name (h)
5B cgml_y0 00 RGB gammal coefficient
BRI N cgmlyl | 0B Camma Out
oD cgmly2 | 7 ]
L cgmly3 | 2 —
CSE comlyd | 2 g e
60 | comiys | 20 = i
6L | cgmlys | 50 ccsf
o2 | egmyr T & ccr—r-
L83l cgmiy8 ... 88 . o/
L cgmiyd | AE coal [
65 | cgmlylo | CA corl]
66 cgml_yll DC / P
R i o g —
e eamiys [ ] e
B 69 cgml_yl4 FF
6A cgm2_y0 00 RGB gamma2 coefficient
e e S
6C | egmayz o TR
6 | cgm2y3 | 2 —
L cgm2y4 | 26 s —
L6F L cm2ys | 40 ocs e
L0 cgm2y6 | 50 L
A emayy o cest—r-
L . cgm2.y8 | 8 . L/
R . cgm2y9 | AE scol [
LTA cgm2yl0 | CA | cerl ]
sl com2yll | DC . [
76 cgm2_y]_2 EC B IS R R B O 7T zssGamma In
T cgm2.y13 | F6 . 5e sanmaceeen
78 cgm2_yl4 FF

- Difference of RGB Gammal and RGB Gamma2 was selected by exposure. When exposure’s
value is increased , RGB Output data is affected by the RGB Gamma2.
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£ Special Effect control

Address | register |default
bank |hex name (h)

Description

Sketch offset

7A |sketch_offset| 8C [Sketch offset is applied to chrominance signal which is controlled fro
m 0 to 255.

7B scale_x 20 |Horizontal scale factor, 20h = x1

el .s.c.é.l.é:"c.H._.Im ----(-)A----Scale buffer TH : Scale buffer size control register.

7F bw_th 80 |Black & White output threshold control register. ( Special Effect )

____________________________________________________________________________________________________________________________________________|
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£ Color saturation control
Address register default Description
bank hex name (h) P
80 es1l 25 ... Color Saturation matrix control register
8L csl2 ]....00
82 cs21 00

L cb' i - i Csll Cs12 i Cb |
icr i ics21ocs22 licr i

83 cs22 25
B Cs
matrix
Cb color offset control
88 ............ C..k?.‘.(.).ffs.?t. ................ 8 0 e P Cbl = Cb £ reg cb offset
Cr color offset control
89 ............ .C.r.‘.?ff.s.?.t ................. 8 0 e Q= Croxreg croffset
8A c_max 7F Max. color clamping control register.
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£ Privacy window control
Address
rizlrsrfsr deg‘;)ult Description
bank |hex
AO |prvc_wx1_h| 00 Privacy window size control
Al|prvcwx1_|| 01
A2 |prvc wx2 h| 02 lorve_wx1, prvc_wyl) (prvc_wx2, prvc_wyl)
................................... fvacy window redion
A3 | prvc_wx2_I| 80 P Y g
B A4 |prvc_wyl_h| 00
A5 | prvc_wyl || 01 1DWC_WX1, prvc_wy2)  (prvc_wx2, prvc_wy?2)
A6 |prvc_wy2_h| 00
A7 | prvc_wy2_I| FO
A8| . .prvey.  |.. 00 .| *YCbCr of privacy window.
A9 prvcch | . 80 .. | User can control the color & Y values of the defined privacy window
AA| prvc cr 80 by controlling these registers .
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£ Auto Control
bar?l?drerz\sesx rigalfr:sr bit# Bit name def:)ult Description
A P Xl LWL L Reserved
ST O X | 0. | Reserved
T R X | 0. | Reserved
A X WL Reserved
= O X LWL Reserved
C 4 |auto_control_1| 2 AWB Mode 98 0 White blance mode selection
.......................................... Ob: auto mode, 1b : manual mode . .. .. ... ...
D . 0 | Exposure mode selection
00b : auto mode
0 Exposure Mode 0 01b : manual mode (exposure write)
10b : manual mode (ext_inttime, ext_glbgain write)
11b : manual mode (inttime, globalgain write)
A B X ] 0. [.Reserved
Lens gain, color saturation fitting
6 LG/CS fitting 1 | Ob: disable
.......................................... 1b: LG & CS fitting.enable . .. ...
Minimum & maximum Y target fitting
5 min/max 1 Ob : disable
C 5 J|auto_control_2 YT fitting 65 1b : dynamic minimum/maximum clamping of
................................................ Y target function enable ...
AL Xl ] 0. 1. Reserved
T T Xl ] 0. | Reserved
L2 Xl WL Reserved
S AT Xl ] 0.1 Reserved
0 X 1 [ Reserved
..7..|ra/bg ratio fitting| |..1 | RGratio, BG ratio fitting Ob : disable 1b : enable
T X 1 Q.| Reserved.
T T Xl ] 0. 1. Reserved
4 X 0 | Reserved
C | ¢ [putocontrol 3y X 801" | Reserveg
2. ] .adcoffst fitting. .| |..0. | Adcoffset fitting Ob.: disable 1b : enable . ... ... .
S AT Xl ] 0. 1. Reserved
0 X 0 | Reserved
7. darkfilter fitting | |1 | Dark filter fitting enable 0b : disable 1b : enable .
T Xeoo] 1 Q.| Reserved .
x| 0. | Reserved
4 X 0 | Reserved
¢ 7 [uto_control 4 I 20 X, 80 0L Reserved
2 Xeol ] 0.1 Reserved
0 S0 Xoo Q. |LReserved
0 X 0 | Reserved

Rev 0.6 83/122 CrystalImage & ImagingInnovation



PRELIMINARY

PLUS
mXEL PIXELPLUS CO., LTD. PC3030K
1/3.7inch NTSC/PAL CMOS Image Sensor with

640 X 480 Pixel Array
£ Auto Control
Address register bit# Bit name Sl Description
bank [hex name (h) p
Ec_pth dark filter group selection
7 ........ .ef.‘.r.).t.hf.g.’.s.?.l ....... 9. ..... Ob.:.group0.... 1b.:.groupl. ...
Ec_mth dark filter group selection
O] ecmthgsel |l O | ob:group0 1b:groupl
=200 NN P I 0 | Reserved
C | 8 Jputo-control3 )y X %010 Reserved T
=00 AU S N 0 | Reserved
2l S B 0 | Reserved
S0 U B 0 | Reserved
0 X 0 | Reserved
Ycontrast dark filter group selection
7 | ycontrast_gsel 0 | Ob:group0O 1b : groupl

Ybrightness dark filter group selection
6 |ybrightness_gsel 0 | Ob: groupO 1b : groupl

T O Xl aa | 0. Reserved
C | 9 |autocontrol 6} 41 X O\ 0 | Reserved
Ec_pmax dark filter group selection
|
3 ec_pmax_gse ...O......Qb..:.g.r.o.u.p.o ..... 1b:groupl .
Ec_mmax dark filter group selection
| —
2| eemmaxgsel 1) O ob:groupd 1b:groupl
I S X1 | O | .Reserved
0 X 1 | Reserved
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£ Auto Exposure control (1) — AE Window

Address | register |default Sesalsien
bank [hex] name (h)
00| k|00 | AETol window X tart position
26| e |80 | AEfull window Xstop position
28 | 2yl | 0L | AEfull window Y startposition
oA | 2 fuyg | | UU | AETUll window Ystopposition
B Eg:{@i [ AEceer vindon XS pOHOn
B | accwid| | B | AEcenterwindow X stoppositon
GO e | U | AEcenter window Y startpositon
[ | U | AEcenter window Y stop position
Gl | AR wimdowxads
C5 |ae_yaxis_h | 00

AE window Y axis

C6 | ae_yaxis_| | UU
[ A I B. A: (ae_fwx1,ae_fwyl)
. . B: (ae_fwx2,ae_fwyl)
AE window 1 AE window 2 '
(ae_weight1) (ae_weight2) C: (ae_fwxl,ae_fwy2)
D: (ae_fwx2,ae_fwy2)
 m 7
E: (ae_cwxl,ae_cwyl)
AE window C E- 5 1
'K (ae_ weightc) La : (ae_cwx2,ae_cwyl)
G G : (ae_cwxl,ae_cwy2)
& il .
H: (ae_cwx2,ae_cwy?2)
AE window 3 AE window 4 |- (ae_xaxis, ae_fwyl)
(ae_weight3) (ae_weight4) e, ac
J: (ae_xaxis, ae_fwy2)
RC J L K: (ae_fwxl,ae_yaxis)

L: (ae_fwx2,ae_yaxis)

Rev 0.6

85/122

Crystallmage & ImagingInnovation



PLUS

PRELIMINARY

mXEL PIXELPLUS CO., LTD. PC3030K

1/3.7inch NTSC/PAL CMOS Image Sensor with

640 X 480 Pixel Array
£ Auto Exposure control (2) - AE Reference
Address register default Descrintion
bank [hex name (h) P
10| _expfrmh h | 02 [** AE Reference ****
11 expfrmh_| | U [When auto_control_1[1:0] is 00b or O1b, integration time, globalgain
12 | midfrmheight_h | 02 fand digitalgain are calculated by AE reference registers .
13| midfrmheight |1 U digital (12)
14| maxfrmheight h| 02 | 2
15 ) maxfrmheight || U (10)
6. minexp_h | 00|  globalgain 9)
A7) minexp m | | 00 .
18] minexp | | oC.. integrat ®)
19) . midexp t | | 0l .. on time (7)
1AL midexp h | 85....
1B ) . midexp.m | 40 . exposure
Clic].. maexpt. | 0L... weoe e ee

AD| . maxexp_h | 85.. (1) minimum exposure

(2) frame height for exposure

(3) mid frame height for exposure

(4) max frame height for exposure

(5) mid exposure

(6) max exposure
1E maxexp_m 40 (7) mid integration time = (2)

(8) max integration time = (4)/(9)

(9) mid globalgain = (3)/(2)

(10) max globalgain =(5)/(8)

(11) max digital gain = (6)/{ (10)*(8) }

£ Auto Exposure control (3) -in case of External AE

Address register default Description
bank |hex name (h) P
20| ext_inttime_h | 00 | Manualintegration time @ external AE mode
21 | ext_inttime_m| 80 | :When auto_control_1[1:0] is 10b, user can control integration time by
writing external integration time registers.
C 22 | ext_inttime_| 00 Ext_inttime_h & ext_inttime_m : external line integration time.
.......................................... Ext_inttime_|:  external column integration time. . ...
23] . ext_glbg_h | . 01...| Manualanalog gain @ external AE mode
24| ext_glbg| 00 : :When auto_control_1[1:0] is 10b, user can control global gain by these
registers.
£ Auto Exposure control (4) - Manual Exposure
Address | register |default Description
bank [hex name (h) P
25| exposure_t | .00 | **Exposure control by manual.
26 | exposure h | 00 | :When auto_control_1[1:0] is 00b, exposure registers are calculated by auto
27 exposure mi. 40 | exposure block. Exposure registers are used in calculating integration time,
¢ global gain and digital gain.
28 | exposure_| | 00 When auto_control_1[1:0] is 01b, user can write exposure registers.
Set auto_control_1[1:0] to 01b, before writing exposure registers.
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£ Auto Exposure control (5) - Saturation ratio control register

Address register  |default
bank |hex name (h)

2A ae_ysat 44 Saturation decision TH for Y data

Description

Saturation ratio value for monitoring.

(# of saturation pixel in AE window )_c/p

SR _c/p =

(# of pixelin AE window )_c/p
2D sratio 00

(SR_c x sratio_weight) + ( SR_p x (16 - sratio_weight ) )

sratio =
16

£ Auto Exposure control (6) - AE weight for back light compensation.

Address | egister |default

bank [hex name (h) Desdilpiien ?a'i_"i';”;’;’&} ‘Z.'Z_"ﬁtl?;#?é
2E | ae_weightl] 08
2F |ae_weight2| 08 ~ : e
C |30]ae weight3| ~0g [\ Weight peripheral
31 ae weightd) 08 | ..l AE vindow 3 AE vindow 4
32 |ae weightc| 08 |AE weight center (ae_weights) (ae_weights)

£ Auto Exposure control (7) - Min/Max Y target reference

Address | register |default
bank [hex| name (h)

39 [max ytll A0 | > min/max_yt1/2
---------- Soedasr e User can program dynamic y_target with these registers. Dynamic y_target

3C [min_yt2| 50 |means that y_target can be changed to match current brightness automatically.

...... g9g9.remv| 4| yt

Description

maximum ytarget

minimum ytarget

3E|gg_refl| 4B

> globalgain
gg_ref0 gg_refl

When auto_control_2[5] is 1b, min./max. y_target is given like graph.

When auto _control 2[5] is Ob, min./max. v target is given like min ytl / max ytl.
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£ Auto Exposure control (8) - Y target reference & Y target

Address | register |default
bank |hex| name (h)

3F [sratio_ref0| 04 | Ytarget control reference

40 |sratio_refl| 10 | 1> sratio_ref0/1/2/3
--------------------------------- Saturation ratio reference fitting registers for y_target control.

................................. > yt_step
Y target step control register.

Description

ytarget

>
w
O

1

1

1

max_Yt""“'l""“T ______ :

C 43| ytstep | 04 tp: ! !
| __:__‘_.‘___; hold:

: : :

1 1 1

1 1 1

min_Yt Lo _L__ 1.

sratio_refO sratio_ref sratio_ref  sratio_ref

User weight Y target

45| user_wyt | 80 : Final Ytarget is given as Ytarget = ( ytarget x user_wyt )/ 128d

£ Auto Exposure control (9) - AE Speed & AE lock range

Address register default
bank [hex name (h)

46| ae_up_speed 08 (AEspeed
........................................... _ae_up_speed : AE up speed control .

-ae_down_speed : AE down speed control .

Description

:yt = ym : AE_speed = ae_up_speed
yt < ym: AE_speed = ae_down_speed
o [ g range ...........................................................................................
:(lock ratio = | Ymean - Ytarget | / Ytarget )
........................................... Autoﬂag
:Current AE state indicator.
Ifauto_flag[0] = ‘Ob’, then AE state is “not hold”

Ifauto_flag[0] = '1b’, then AE state is "hold"

49 auto_flag 00
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£ Auto White balance control (1) — AWB window

Address

register |default Descriotion
bank |hex name (h) P
C7 |awb_fwx1 h|. .00 - ”
8| awb fwi || 01 | AWB full window X start position
€9 Jawb_fwx2 h| .02 . - ”
CA| awb_fwiz.|| 8o | AWB full window X stop position
CBJawb_fwyl h|. .00 . - ”
C|awb fwyL || To1 || AWB full window ¥ startposition
CDJawb_fwy2 h| UU. . - ”
o | CELaw fwy2 1|0y | A o Y St PO N
CF Jawb_cwx1 _h| 00 . ~ "
D0 | awb._cwxl || De | AWB center window Xstart position .
D1Jawb_cwx2 h| 01 ~ ”
D2|awb_cwiz || ag | AWB center window Xstop position .
D3 Jawb_cwyl h| 00 . ~ o
D4 awb_cwyl || gy | AWB center window ¥ startposition
D5 Jawb_cwy2 h| 00 . - ”
D6 | awb cwyz 1| UU AWB center window Y stop position
. x|
AWB window P
(awb_weightp) A: (awb_fwx1,awb_fwy1)
B: (awb_fwx2,awb_fwyl)
E F C: (awb_fwx1,awb_fwy2)
AWB window C D: (awb_fwx2, awb_fwy2)
(awb_weightc) E: (awb_cwx1,awb_cwyl)
G F:(awb_cwx2,awb_cwyl)
G : (awb_cwx1,awb_cwy2)
H: (awb_cwx2,awb_cwy?2)
| 1® r
. _____________________________________________________________________________________________________________________________________________________________|
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£ Auto White balance control (2) — AWB sampling range threshold

Address register default

bank [hex name (h) DESEpiE
4C | awb full th t | 01 JAWB sampling range threshold.
4D | awb_full_ th_h | 85 | When exposure is bigger than awb_full_th, awb_full is set to 01h

---------------------------------------- automatically and all data of AWB window (both center & peripheral)
is used for AWB function although user defines the sampling regions
(Reg. C-51h~60h).

C reg75\1wb_full[0]
4F awb_full 00 High(ty =~~~ ~~~7°7~
Low (‘0 !
“~ exposure
reg_awb_full_th
£ Auto White balance control (3) — AWB sampling control
A .
ddress register |default o
Description
bank |hex| hame (h)
51 | awb_p1Ax 29 AWB sampling range selection.
52awb_p1Ay """ 39 :These registers are used for more correct AWB operation.
53| awb p2ax | 36 | B An: (@Wb_p1AX, awb_p1AY)
54 | awb_p2Ay 19 Ba: (awb_plAx+awb_0sAx, awb_plAy)
.................................... CA' (awb_plAX’ awb_plAy_awb_OsAy)
S55) awb_osAx | 09 | |Aal [ Ba Da : (awh_p2AX, awb_p2Ay)
56 | awb_osAy | 10 Ca As  Bg Ea:awb_slopeA
57 [awb_slopeA| A0 D CB Ag: (awb_p1Bx, awb_p1By)
.................................... A
Bg: (awb_p1Bx+awb_osBx, awb_p1By)
C 58aWb_plBX ...... 36 A DB CB : (awb_plBX, awb_plBy_awb_osBy)
29| awb_plBy | 21 n Dg : (awb_p2Bx, awb_p28By)
SA| awb_p2Bx | 69 Rig e awb-slopes
5B | awb_p2By | 14
__S_C_____a_\_/\_/_b____c_>_§§_><_ ______ OC If data are not included in region A or region B, then all of data are bad
5D| awb_osBy | 04 | samples and not used AWB operations. In addition, if one of R, G, B is bigger
5E lawb_slopeB| 10 | than awb_maxc or lower than awb_minc, then data is bad sample and not used
5F | awb_maxc | FA | AWB operation.
60 | awb_minc 08
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£ Auto White balance control (4) — AWB weight & AWB weight Speed
Address register  |default Descriotion
bank |hex name (h) P
Xcaution ) awb_weight_c & awb_weight_p should be,
61 [awb_weight_c| 05 AWB weight for center awb_weight_c + awb_weight_p = 64d
XR/G/B mean_c/p =
................................................................................. [(Sum. of R/G/B data in AWB window )_c/pl/
C [( # of pixel in AWB window )_c/p]
62 lawb_weight_p| OB | AWB weight for peripheral | *Weighted_R/G/B mean=
[( R/G/Bmean_c x ae_weight_c ) + ( R/G/Bmean_p x
ae_weight p )]/[awb_weight ¢ + awb weight p ]
63 | awb_wspeed 04 AWB weight speed, Please refer to awb_control3/6] register

£ Auto White balance control (5) — Target AWB color ratio.

Address register |default Descriotion
bank |hex name (h) p
66| rg_ratio_a 7A | Target AWB ratio fitting reference
67| bg_ratio_a | 78 | : These registers are used for deciding AWB target. It's possible to enable or
68| rg_ratio b | 80 | disable these registers by controlling auto_control_3([7].
69| bg_ratio b | 80 ‘ ‘ ‘ ‘
6Arg_rat|o_c ...... 80 reg_bg_ratio_a | i |
6B bgratioc | 80 | sl | :
6C | ratio_axis a | 2A P . !
6D | ratio_axis_b | 50 e l l
..................................... req_bg_rato_c ] :
C reg_bg_ratio_b 4‘ ‘
} (avg_g x 0x40)/avg_r
reg_rg_ratio_b L > or
(avg_g x 0x40)/avg_b
ratio_axis_a  ratio_axis_b  ratio_axis_c
6E | ratio_axis_c 57
: User can change the value of X-axis by using auto_cotnrol_3[6].
1b": avg_gx0x40/avg_r, 'Ob": avg_gx0x40/avg_b
_______________________________________ Caution ) ratio axis a < ratio axis b < ratio axis ¢ . ...
6F |awb_rgratio | 80 | AWB RGratiocontrol
70 |awb_bgratio| 80 AWB BG ratio control
£ Auto White balance control (6) — AWB lock range & AWB Speed
Address | register |default Description
bank |hex name (h) P
c 73| awb lock | 10 AWB lockrange . .
72 lawb speed| 04 |AWB speed

|
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£ Auto White balance control (7) — AWB Gain Control

Address register default
bank |hex name (h)
73 | awb_rgain_min1| 2A | AWB gain clamping fitting control in an Exposure
------------------------------------------- : User can control the minimum or maximum values of AWB in a light
74 | awb_rgain_min2 | 28 intensity by controlling awb_cmp_th1~2 and awb_rgain_min/max1~2-

75 |awb_rgain_max1| 5A AWB R/B gain
........................................... clamping value

Description

77 |awb_bgain_minl| 50 ! :awb_r/bgain_maxz
78 |awb_bgain_min2| 4D awb_r/bgain; max1 :
........................................... X :
1
1
1

79 b_bgai 1| B7
c /7 @wb-bgainmaxt) B/ awp_r/bgain_imi
7A BA

awb_r/bgain_min2

~
o o]
Q
3
ICT
(@]
3
©
Ir—+-
>
II—‘
>
o
't
- ———— -

exposure

02 awb_cmp_thl awb_cmp_th2

00h < awb_r/bgain_minl < awb_r/bgain_max1 < FFh
7E |awb_cmp_th2_m| 07 00h < awb_r/bgain_min2 < awb_r/bgain_max2 < FFh

minexp < awb_cmp_thl < awb_cmp_th2 < maxexp
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£ Auto White balance control (8) — Lens gain & CS matrix fitting reference

Address

register

default

bank |hex name (h) DeserpiiEn
TR ¢slla | 28 | Color saturation matrix & Lens Gain fitting reference.
80| ¢sl2.a | | 00 | :PC3030K provides lens gain (R, B) and CS matrix fitting function which are
81| cs2la | | 00 | controlled by user setting. When auto_control_2[6] is '1b’, lens gain (R, B)
82| cs22.a | . 28 | and CS matrix fitting function is enabled. Below diagram shows that how to
83]...¢sllb | 24 | calculate lens gain (R, B) and CS matrix.
84| . cs12b | 00 . csil
85]....¢s2l b | 00 . * calculation method of cs12, cs21
86 ...¢s22 b | . 28 and cs22 are same as calculation
87| esilc |20 oML method of cs11.
88| .12 c | 00, .
89,2l c | 00 . *bit define of cs11_a/b/c
8A| .cs22.c. |20 csttA = [7]: sign
8B | lens _gainr.a | 02 [6:5] : magnitude of integer
8C | lens_gainb_a| 00 [4:0] : magnitude of fraction
8D lens_gainr b 02 .| ¢s 11p
8E |lens_gainb_b| 00 wb_rgain
8F | lens_gainr c | 02 or
axis_a axis_b axis_c wb_bgain
C
lens_gainr
| . « calculation method of lens_gainb
ens_gainr_c ) .
is same as calculation method of
lens_gainr.
90 | lens_gainb_c| 00 |lens_gainr_a — * bit define of lens_gainr_a/b/c
[7:5] : magnitude of integer
[4:0] : magnitude of fraction
lens_gainr_b
wb_rgain
or
axis_a axis_b axis_c wb_bgain
91) . axisa | 2A .
921 axis_ b | 50 .| CS matrix / lens gain fitting reference
93] ..axis.c . |.. A SO U T
94 user_cs 20 User CS gain

|
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£ Auto Focus control
Address | register |default Descrintion
bank |hex name (h) P
D8] af cwxl h | 00 ~ L
D9 af cwxl | | e [AF center window Xstart position
DA| af cwx2 h | 01 ~ L
DB af cwxa | | ag [AF center window Xstop position
DC| af cwyl h | 00 - L
B DD af cwyl | |y [Afcenterwindow ¥startposition
DE| af cwy2 h | 00 - L
DF| af cwy? | |y [AF center window ¥stop position
EO | af cweight | 08 [Controlthe weight of AF center. . .
El|af_edge_th| 00 [Controlthe threshold of AF edge.

> af_cwx1/x2/yl/y2

(af_cwxl, ae_cwyl)

(af_cwx2, ae_cwy2)

; AF periphery window
|_— AF center window

>

» AF window can’t control AF periphery window.
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£ Motion detection (1)

Address | register |default
bank |hex name (h)
E3| md_ythl 40 | Y thresholdl for motion detection | It’s possible to detect the motion

E4| md_yth2 40 Y threshold2 for motion detection using the threshold of Y (luminance)

Description

E5]..md_yth3 . ].. 40 | Y threshold3 for motion detection | average difference between currentand
E6| md yth4 40 Y threshold4 for motion detection previous frames at the same section.
E71..md_diffl. .40 ] Differencel for motion detection . | pc oo o between entire current and
E8 | md_diff2 40 Difference2 for motion detection . \ .
........................................................................................... prev'ous frame S brlghtness means.

EA| md diff4 40 Difference4 for motion detection
Intervals of frames used for motion detection

B
md_ythl md_yth2
md_diffl md_diff2
EB | md_interval | 08
md_yth3 md_yth4
md_diff3 md_diff4

PC3030K can detect the motion with 4 blocks and it's possible to control the
threshold for each block.

£ Motion detection (2)

Address register default
bank [hex name (h)

Description

YCbCr for Motion detection alarm.
-------------------------------------------- : when the motion is detected , user can control the color & Y value.

B | F4 | md_sleepdur_h | 02 | Motion detection sleep

F5 | md_sleepdur_| 3A | In case the motion is not detected, user can turn DAC off in this defined time.

F6.|...md_section7 | . 00...|. Image section 7 for motion detection. . . AN ot

F7|.. md_section6 | . 00| Image section 6 for motion detection . 5

F8 | . .md_section5 00 | Image section 5 for motion detection =~ meseter o 1]zl sl o] 6] 7L undomE windowyile

...................... iona...1..00.. | Image section 5 for motion detection. .. ==t 2 el ele

F9|...md_section4 | 00. .| Image section 4 for motion detection . o i | 1e] |22 |22

FA | .md_section3 | . 00| Image section 3 for motion detection  mosstos ot o fos forfos oo |0 an) oo
N N N R md_sectiond ..

FB | md_section2 00 | Image section 2 for motion detection = Toor R eI s,

....................... ion2...|....00 ] Image section 2 for motion detection.. .. . s [Tl w o o o

FC|.. md_sectionl | . 00 .. | Image section 1 for motion detection . massors [as [as 50|51 22 534 | 5

FD| md section0 00 Image section 0 for motion detection o secton={ | 56 | 57 58] 59 | 80 | 61 |62 | &3
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£ Motion detection (3) — Monitoring registers

Address | register |default
bank |hex name (h)

Description

Area selection for monitoring Y mean,

2D| md_ymsel | 00

2F | md_fent 00 Motion frame counter monitoring register

____________________________________________________________________________________________________________________________________________|
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£ Dark filter (1) -- Dark filter horizontal axis control register & total gain

Address register  |default
bank |hex name (h)

Description

Dark filter x-axis reference
9E |dark_xrefl_gO| 0OC

A3 |dark_xref3_gl| 20

dark_filter result

reference2

referencel

reference0

totalgain
dark_xrefl g0 dark_xref2_g0 dark_xref3_gO0

(dark_xrefl g1) (dark_xref2_g1) (dark_xref3_g1)
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£ Dark filter (2) - Lens shading compensation gain, Noise filter , Interpolation, Offset,
High resolution threshold. Contrast , Gamma Correction. Color correction.

Address register default Descrition
bank |hex name (h) P
2? ------- SZ;HZEEQ --------- 88 O Dark lens fitting control
S| T T R e T :dark_lens0/1/2 conditions : 00h < dark_len
A8| . . dark_ lens2 | 00,1 <0 < dark lensl < dark lens2 < FFh
A9 dark_lens 00 - - - - -
B2]. ... dark_blfo | . 5F...| ODark bilateral filter fitting control
B3].. dark_bIfl | . 3F...
B4 dark blf2 | 3F | :00h < dark_blf2 < dark_blfl < dark_blf0 <
B5 dark_blf 7F 7Fh
B6 ... dark nf0 . . |..40 | ODark noise floor fitting control
B7| dark_nfl | 40 | :00h < dark_nf0 < dark_nfl < dark_nf2 <
B8 .. dark nf2 . |40 | FFh
B9 dark_nf 01
BA] ... .dark intp0 | | 00 .| ODark interpolation fitting control
BB ... dark intpl | . 08 | :00h < dark_intp0 < dark_intpl <
BC| ... darkintp2 | .. 18 | dark_intp2 < 1Fh
BD dark_intp 00
BE | dark_dir_offset0 | 10 | ODark direction offset fitting control
BF [ dark_dir_offsetl | 10 | :00h<dark_dir_offsetO<dark_dir_offsetl<darn
€O | dark_dir_offset2 | 10 | k_dir_offset2< 1 Fh
Cl| dark dir_offset 10 L
2. dark hrthO 1 04 .| ODark high resolution TH. ”i’;‘tﬂ;‘;?”ct;ﬁ li[;]m_e ﬁbb
c |C3] . dark.hrthl | 08 | :00n < dark_hr_th0 < dark_hr_th1 < e Y
C4 dark_hr_th2 18 dark_hr_th2 < 1Fh ' i
.......................................... — —_ 2)auto_control4[7] - 1b
€ dark_hr_th 04 => Automatically defined
C7|.y.cont th ref0 | FF. | ODarky contrast th fitting control y '
C8 ). y.cont th refl | FF .
€9 .y.cont th ref2 | FF .
CA y_cont_th FF
CB |y_cont_slope_ref0| . 50 | ODark y contrast slope fitting control
CC|y.cont_slope refl| 50 .
CD |y.cont_slope ref2| 50 .
CE| vy cont_slope 50
D2| . . dark.y gm0 | . 00... | ODark Y gamma fitting control
D3| .. .dark.y gml | . 10...| :00h <
D4|  dark.y gm2 | . 3F...| dark_y_gmO<dark_y_gml<dark_y_gm <
D5 dark_ y gm 00 20h
D6 | dark rgb_ gm0 | 00 | ODark RGB gamma fitting control
D7]..dark_rgb_gml |..00 | :00h <
D8 dark_rgb_gm2 |.. 00 | dark_rgb_gmO<dark_rgb_gmls<dark_rgh_g
D9| dark rgb_gm 00 m < 20h
DA ... dark_ccrO. .| .| 00.. | ODark color correction fitting control
DB ... dark_ccrl | .| 04 | :00h < dark_ccrO < dark_ccrl < dark_ccr2
DCl....... dark_ccr2 .. |..! 08...| <FFh
DD dark_ccr 00
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£ Dark filter (3) -- Contrast and Brightness

Address register default Sesaisien
bank hex name (h)
91 ycontrast_ref0 40 |DarkY contrast fitting control
92 ycontrast_refl 40
93 ycontrast_ref2 40
L S R N 0
95 ybrightness_ref0 00 |DarkY brightness fitting control
96 ybrightness_refl 00
97 ybrightness_ref2 00
..... N R S

User can control contrast and brightness in an exposure time by controlling ycontrast_ref0~2/ ybrightn
ess_ref0~2 as below figure.
When auto_control3[2] = ‘Ob’, then user can program ycontrast/ybrightness manually.

Also, user can change ycontrast/ybrightness with auto_control6[7,6](ycontrast/ybrightness group

selection ).

ycontrast/brightness result

ycontrast_ref2/brightness_ref2

ycontrast_ref1/brightngss_refl

ycontrast_refO/brightngss_ref0

dark_xrefl g0

> totalgain
dark_xref2_g0 dark_xref3_gO

(dark_xrefl g1) (dark_xref2_g1) (dark_xref3_g1)
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£ Dark filter (4) -- edge enhancement

Address register default
bank | hex name (h)

96 dark_ec_pthO 04

97 dark_ec_pthl 04 [Dark edge clamp plus threshold filter control
""""""""""""""""""""""""" 00h < dark_ec_pthO < dark_ec_pthl < dark_ec_pth2 < FFh

Description

9B dark ec mthl 04 |Parkedge clamp minus threshold filter control
"""""""""" ceeeeeeeeo100h < dark_ec_mthO < dark_ec_mthl < dark_ec_mth2 < FFh

9D dark_ec_mth 04

XIn case auto_control4[7] is set to ‘Ob’ :

User can write the value directly in dark_ec_pth / dark_ec_mth register.
Xauto_control4[7] = '1b’ : It is fitted automatically as below figure.
XUser can select the reference point group by auto_control5[7:6]

dark_ec_pth/dark_ec_mth

reference

referencel

reference

totalgain
dark_xrefl g0 dark_xref2_g0 dark_xref3_g0

(dark_xrefl g1) (dark_xref2_g1) (dark_xref3_g1)
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£ Dark filter (5) -- edge clamp maximum of edge enhancement

Address register default Description
bank | hex name (h) P
9E dark_ec_pmax0 80
oF dark_ec_pmaxl g0 |Dark edge clamp plus max filter control
AO _______ dark_ec_pmax2 80 _____ 00h < dark_ec_pmax 2< dark_ec_pmax 1< dark_ec_pmax 0< 7Fh
5 Al dark_ec_pmax 80
A2 dark_ec_mmax0 80
..................................................... Dark edge Clamp manS max fllter ContrOI
A3 dark_ec_mmax1 80
Ad dark_ec_mmax2 80 00h < dark_ec_mmax 2< dark_ec_mmax 1< dark_ec_mmax 0< 7Fh
A5 dark_ec_mmax 80

XIn case auto_control4[7] is set to ‘Ob’ :

User can write the reqmred values directly in dark_ec_pth / dark_ec_mth register.
Xauto_controld[7] = : It is fitted automatically as below figure.
XUser can select the reference point group of x -axis by auto_control6[3:2]

and defines the reference point of y-axis by dark_ec_pmax0~2 / dark_ec_mmax0~2

dark_ec_pmax / dark_ec_mmax result

reference0

refernece2

reference3

totalgain
dark_xrefl g0 dark_xref2_g0 dark_xref3_g0

(dark_xref1 g1) (dark_xref2_g1) (dark_xref3_g1)
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£ Y min

Address |register|default Descriotion
bank |hex| name (h) P

. Control register for Output Y min
D 94 | y_min 00 Y min is minimum vale of output data Y.

yout

ycont_slope

y_min

yin
ycont_th
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> CCIR656 control
Address register default Descriotion
bank | hex name (h) P
Blank EAV for field0 of CCIR656 data
63 ...... S.W_‘.?—F’.'? nkEAV‘fO ......... B6 ...... orblank EAV for frame data ...
Blank SAV for fieldO of CCIR656 data
64| yneblankSAVI0 | AB | orblank SAV for frame data
. Active EAV for fieldO of CCIR656 data
65 | ymeecveEAVI0 | 9D | o active EAV for frame data
. Active SAV for field0 of CCIR656 data
66 ...... S.Y.r.‘.(.:.‘.‘-.’.c.t.f\.'_ef‘ SAV‘fO ......... E.;.Q ....... oractive SAV for frame data . .
D 67| sync_blankEAV f1 | F1. . blank EAV for fieldl of CCIR656 data . . . . .. . .
.68 | sync_blankSAV f1 | EC..|. blank SAV for fieldl of CCIR656 data. . . . . . . .
.69 | sync_activeEAV_f1 | | DA | Active EAV for fieldl of CCIR656 data . . . .. .. .. .. . .
6A | sync_ activeSAV_f1 | c7...]. Active SAV for fieldl of CCIR656 data . . . . . . . .
6B | sync CCR FF | .. FF.. . CCIR data format
eC sync CCIR 00 | 00..... P> sync_ccirFF : CCIR data format FFh
6D ......... SynC,CCIR_SO ............ 80 ..... P Sync_ccirao - CCIR data format OOh
6F sync_CCIR_10 10 D> sync ccir80 : CCIR data format 80h
p sync ccirl0 : CCIR data format 10h

£ ccir656 sync index value
EAV and SAV data value for synchronization.

Address Name Description

64, 68h BlankSAV Blank Range Start of Video
63, 67h BlankEAV Blank Range End of Video
65, 69h ActiveEAV Active Range End of Video
66, 6Ah ActiveSAV Active Range Start of Video

Vsync | 55 |_
Hsync J—|—| I_I I_SSJ I__I

SAV EAV SAV aEAV aSAVvV aEAV  aSAV EAV SAV

.. 801080108010 80 10FF 0000 XY FF0000 XY 8010801080108010
e
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£ CCIR656 control 1

Address register N default —
bank |hex name bl L e h) Description

A0 R A 1 | BT656 mode selection bits @ NTSC mode [Figl1]
bt656 sel 00b : even field output(720x240), odd filed output (720x240)
- 0 | 10b: even field output(720x243), odd filed output (720x243)
11b: even field output(720x244), odd filed output (720x243)

5 hscale sel 0 | Input image horizontal width selection bits
S I 1.1.00b:720,01b:640,10b:768 ...
3 Digital output vertical size selection bits@ NTSC mode

....... o | 00b:even field digital output (720x240),
odd field digital output (720x240)
D | 6F [CCIR 656 control 1 90 01b: even field digital output (720x243),
winy sel | | odd field digital output (720x243)

2 10b: even field digital output (720x244),
0 odd field digital output (720x243)
11b: even field digital output (720x244),

odd field digital output (720x244)

0 X 0 | Reserved

Do not Open to Any Customer. This is Internal Only.
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£ Flicker control (1) Auto flicker detection control register

Address | register |default
bank |hex] name (h)
4A | afd_th_h | 02 |Auto flicker detection TH between high and low lux.

: Auto flicker detection OFF threshold control registers.
If current exposure > afd_th, then flicker detection mode will be OFF

Description

4B |afd_th_m| 07
automatically even if auto flicker detection mode.

£ Flicker control (2) Flicker control register

Address register bit#| Bit name s Description
bank [hex name (h)
A x| 1. u | Reserved
6 fd en y 60/50FIicker detection enable
T ..|.Ob:disable, 1b :enable . .
.o Jaflpden | u | "1':if (exposure< 1 flicker_period) then auto fd en='1'
D | 73 |flicker_controll| 4 | af fh en fuul u | '1': if (exposure > auto fd_th)then auto fd en="1"
J3o manual AL [uo | Manual A
L2 |manual B [u | Manual B
S comp .U | Flicker comp : 00b : 2cycle detect,
0 - u | Olb: 3 cycle detect, else : 4 cycle detect

____________________________________________________________________________________________________________________________________________|
Rev 0.6 105/122 CrystalImage & ImagingInnovation



PRELIMINARY

PLUS
mXEL PIXELPLUS CO., LTD. PC3030K
1/3.7inch NTSC/PAL CMOS Image Sensor with

640 X 480 Pixel Array
£ Flicker control (3)
Address register default Description
bank [hex name (h) P
T4 auto fd | . 0...| Auto flicker detection enable monitoring . ... ...
75).fd_astep h | .| u... - -
76| fd astep | |y | Flickerdetectionstep for Astate
7). fdbsteph | 3. Flicker detection step for B state

7A|  fd_a delay | 0..1]. Flicker detection delay for Astate . . . . . .
7B | .. fd_ b delay | 0..1]. Flicker detection delay for Astate . . . . . .
7C fd_th 10 Flicker detection TH.

85 fd_minfr Flicker TH. for 1/20 second

o
=

D> Flicker detection step A & B
Before auto flicker detection mode enable, user must set fd_A_step and fd_B_step.
fd_A_step and fd_B_step are calculated by as below.

256*256*4

fd_A_step = - -
fd_period_A_h &fd_period_ A_m

256*256*4

fd_B_step = - -
fd_period_B_h &fd_period_ B_m
> Flicker period A & B
fd_period_A can be programmed by flicker period for 1/120 sec.
fd_period_B can be programmed by flicker period for 1/100 sec.
Flicker period for 1/120 sec and 1/100 sec are calculated by as below.

256 d* PCLK FREQ.

fd_period A=
—perod_ 120d * framewidth

256 d* PCLK FREQ.
100d * framewidth

fd_period_B =

Where, framewidth is register value. PCLK FREQ. is frequency of pixel clock.
default value : U e wire-strapping register
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£ LED & Moving IR/AR glass filter control

Address register : : default L
bank Ihex name bit#( Bit name h) Description
LT ledctrien || 0 | Ledcontrol, Ob : disable, 1b:enable
.6 |ledctrl manual | | O | Led output value @ led control disable
. Led output polarity change,
> |ledetripolarity) 1 O | op normal 1b:Reverse.
4 bwled en 0 ggackd& \évlh|te ;r;)o;le @b||ed on
D |86 |LED controllf.ccccfmeeeiiiiiiiiiiis. 00]......1...Yb. - Qisable, . 1D Senable
3 mirs en 0 Moving IR/AR glass switch (MIRS) control)
....................................... Ob :disable,  1lb:enable . . . . ...
i mirs manual 8 MIRS output value @ MIRS control disable
R ERR St B S i outputpolarltychange ..................................
0 | mirs polarity 0 Ob : normal 1b : Reverse
A Xl 0.]..Reserved .
2 RO Xl 0.]..Reserved
2 AT X ] 0. | Reserved .
AL X ] 0. | Reserved
3 0 | LEd control mode selection
00b : LED control with CdS
D | 87|LED_control2 ? ledctrl mode 00 0 01b : auto LED control without CdS
10b: auto LED control with CdS
...................................... * Please find Reg. E-33h~E-46h for in detail . . . .
. TV encoder color burst kill
1 ......... PH.S.t. .'f".' ........ .0. ...... Ob : disable, 1b: enable . . . . ...
0 X 0 Reserved
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£ Auto IR-LED control

Address register default Descrintion

bank |hex name (h) P
33| ledlight_h 00
34Iedl|ght_m00 LED brightness level monitoring @@led_control2[3:2] = "01b" or "10b
B0 edlignt L 00 e,

38 | min_ledlight_h 00 LED brightness of Minimum / Maximum @led_control2[3:2] = “01b" or

39| min_ledlight m | 01 | "10band led_on=1

The minimum value of the pulse positive width @led_control2[3:2] =

o IS I 1T
42 led_pw_h | 00 | The LED positive pulse width @led_control2[3:2] = "01b" or "10b
A3 led W L 00
441 ledpph. . ].03 - o HA e 17

45| led ppl | pr | LED Pulse width cyce@led control2[32] = "01b" or "10b°
46 led mtr 00 LED on/off monitoring register @led control2[3:2] = "00b" or "0lb
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> SPl address update
Address i
GBI bit# Bit name default Description
bank |hex name (h)
A X | 0. . Reserved . .l
I T X | 0. | Reserved ol
NI T X | 0. . Reserved il
A X | 0. . Reserved .l
o N X | 0. . Reserved il
L2 X | 0. . Reserved . ol
D | 92|spi_addr_update| 1 | X oo 00| 0 | Reserved .. ... ...
Whenever frame start is activate, it start
to read the stored OSD data
. in reference of spi_sadd/spi_paddr.
0 |spiaddr_update 0 If there is some problem, you should
reverse spi_addr_update[0] after writing
spi_saddr and spi_paddr.

I ———
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Address register  |default Descriotion
bank |hex name (h) P
SPI baud rate
Default value of SPI_baud_rate is ODh which corresponds to SPI clock
frequency of 1.13MHz. So, before up-loading large amount of data
such as OSD data from SPI ROM, SPI_baud_rate must be adjusted
to a reasonable value to maximize the data rate.
SPI_baud_rate = 0 : SCK= 27.00 MHz = 27/1
SPI_baud_rate = 1:SCK= 13.50 MHz = 27/2
SPI_baud_rate = 2 : SCK= 09.50 MHz = 27/3
SPI_baud_rate = 3 : SCK= 06.75 MHz = 27/4
. SPI_baud_rate = 4 : SCK= 05.40 MHz = 27/5

D | A6 spibaud rate\ 0D oy "rate= 5. SCK= 04.50 MHz = 27/6
SPI_baud_rate = 6 : SCK= 03.86 MHz = 27/7
SPI_baud_rate = 7 : SCK= 03.38 MHz = 27/8
SPI_baud_rate = 8 : SCK= 03.00 MHz = 27/9
SPI_baud_rate = 9 : SCK= 02.70 MHz = 27/10
SPI_baud_rate = 10 : SCK= 02.25 MHz = 27/12
SPI_baud_rate = 11 : SCK= 01.69 MHz = 27/16
SPI_baud_rate = 12 : SCK= 01.35 MHz = 27/20
SPI_baud_rate = 13 : SCK= 01.13 MHz = 27/24
SPI_baud_rate = 14 : SCK= 00.96 MHz = 27/28
SPI_baud_rate = 15 : SCK= 00.84 MHz = 27/32
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£ OSD transparency control
Address register default Descriotion
bank | hex name (h) P
OSD transparency control.
D | A7 | osd_opac 10  [The control range : 0~16d.
0d : transparency 100%, 16d : transparency 0%
£ SP1 OSD control
Address i
register bit# Bit name sl Description
bank |[hex name (h)
................ X [u Reserved .
................ X [y Reserved .
................ X LU Reserved
................ X |uReserved
................ X |u Reserved
................ X Ly Reserved
; OSD boundar
D | A8|spi_osd_control uu y
pLosA osd_boundary 0 |osd_boundary = ‘0" disable
i) | Josd boundary = "1 enable
OSD display Enable bit [strap_osd_en]
osd_enable = ‘0" : OSD disable
osd_enable u |osd_enable = ‘1" : OSD enable
default value : U = wire-strapping register
spi_osd_en pg_en
(strap_osd_en) (default=1b’) Parking guide line display
D-A8h E-04h
0 0 SPI OSD(x), embedded PG(x)
0 1 SPI OSD(x), embedded PG(x)
1 0 SPI10SD(0), embedded PG(x)
1 1 SPI OSD(x), embedded PG(0)
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£ OSD data start/stop address
Address register default Descrintion
bank | hex name (h) P
VA9 | spisaddr h | 00
_AA | spisaddr.m | 00 |OSD data startaddress
JAB spisaddr | L 00 |
D | AC.| . spipaddrh [ 00
AD spi_paddr_m 00 |OSD data stop address
AE spi_paddr_| 00

OSD data start/stop address. SPI master will read osd command stored in SPI-ROM from OSD
data start address to OSD data stop address whenever a field start. Actually,

user should reverse reg_spi_addr_update to apply osd data start/stop address

after writing osd data start/stop address

£ OSD color value control

Address register default Description
bank | hex name (h)

oo | pmete e | e preter I
Bl | . palette 1 cr | . . 2
| penese | a0 plevez
B4 | .. palette 2 cr | . O
I o o 0
B7.|.. palette 3 cr | | B
o | pmened s | e peres

p |-BA.l.palettedcr | B L
.BB.|.. palette 5y | ... 6A ...
BC | palette 5.cb | ca RIS o OSD color -
B Ralette D D L
o | paene s | he preres I
.CO.|. palette 6 cr. | ... 20
O e [ e peer ]
.C3.|.. palette 7 cr | .. D | L
| e e | [attes . - R

e balette 8 cr 20 Y/CB/CR value for horizontal boundary of OSD line.
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£ resolution enhance in Encoder block

Address register default Description
bank hex name (h) P
5 RSV resol_gain | . 08 .. .|Resolution enhance gain @Encoder. . ... ...
FF resol_th 00 |Resolution enhance threshold @Encoder

£ gen_lock control of Encoder block

Address register default Descrintion
bank | hex name (h) P
C8 enc_fent_genlock 01
c9 enc_rcnt_genlock_h 00
D CA enc_rcnt_genlock_| 01 Gen_lock control for encoder block
CB enc_ccnt_genlock_h 00
CC enc_ccnt_genlock_| 03
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£ Encoder control
Address i
register bit# Bit name et Description
bank |hex name (h)
7 X x [Reserved

Low pass filter control for luminance @Encoder
6 enc_lpfY_off 1 |0b : luminance low pass filter on
1b : luminance low pass filter off

Low pass filter control for chrominance @Encoder

5 enc_lpfC_off 0 |0b : chrominance low pass filter on
D |CD|enc_control 44 1b : chrominance low pass filter off
4 | enccolorbaren | | 0 |Color bar on/off for test
3| enc_colorbar mode | | O |Ob: 100% color bar, 1b:75% color bar
2|, btés56 standard | | 1 |BT656 standard for 525 line system
.1 | encmonitor sw | | 0 |Monitor switch on off fortest
. Input Y range selection
0 yin_range 0 lob : 1~254, 1b : 16~235
Address register default Descriotion
bank |hex name (h) P

Subcarrier frequency selection for which TV mode
default value : U é wire-strapping register
"00" : 3.579545 MHz for (M) NTSC, NTSC-J
"01" : 443361875 MHz for (B, D, G, H, I, N) PAL
D CE enc_scfreq uu "10" : 3.58205625 MHz for (Nc) PAL
“11” : 3.57561149 MHz for (M) PAL
Sub-carrier signal is used for modulating chrominance data via QAM

C= U*sin(wt) + V*cos(wt)

@

U Signal /—\—/

gnd

modulated U
signal
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£ Composite level parameters
Address register default Description
bank | hex name (h)
CF|.....encsync |10 | Encodersync level .
Bg ............ 22(;:?)22?"'((":{ ............... (EJO ..... EnCOder b|ank |eve|
D2 | encpedestal | U | Encoderpedestal
D3 enc_burst | ... U Burstamplitude .
DAl enc_ygain | U . |.Yconvergencegain from YCbCrto YUV .
Do enc_Ugain | . ..l U convergence gainfrom YCbCrto YUV .
D6 enc_Vgain | .. U ...|.Vconvergence gain from YCbCrto YUV ..
D D7 ... enc_Yrange H . |... 03 .. Max. luminance
D8 | . enc_Yrange L | 20 | :Separate Yrange into positive and negativeregions.
Do enc_Crange H | ... 01 . Max. amplitudes of chrominance
DAL ... enc_Crange L | .. U .| :Define maximum level of Chrominance. ...
DB |....enc_chroma max H | 03.. Maximum chrominance of composite output
DC | enc chroma max L | U | :Define maximum level of Composite.
DD enc_chroma_min_H 00 Minimum chrominance of composite output
................................... T ) T efine minimum level of Composite,
DE enc_chroma_min_L U _ o ) .
— - = =>default value : U => wire-strapping register

1534
1023 l enc_composite_max
white
enc_burst enc_pedestal
enc_blank
enc_sync VY
0 - R £NC...COMPOSItE,.MIN...rereeeereenns
-512

reg_enc_composite_max/min registers define the max. and min. of active data level.
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Yvalue - 511

1023

negative region

ITTH
] L

0
positive region
______________________________ reg_Crange
0 —————F——— = emeemeeemccmemeccneeeeees -511
reg_Yrange defines the boundary between positive or reg_Crange designates the maximum amplitude of chroma.

negative number of Y before composition. Itcan beoneofOto 511.
In colorbar, Y might be negative values. Itis the reason why
theregister exists.
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£ Luminance & chrominance low pass filter for encoder

Address register default Descriotion

bank [hex name (h) P
DF|.. ..enclpycO | . 04 .
EO|.. .enclpycl | . 13 .
El| enclpyc2 | 13 | Luminance low-pass filter coefficient
E2|.. enclpyc3 | . 92 .
E3|. . .enclpycd | . B
E4l enc_lpys | . 03 | Signs of luminance low-pass filter coefficients
E5|.. .enclpccO | . 01 .
E6|. . .enclpccl | . 03
E7] ... enclpcc2 | . 04 .
E8 | ...enclpce3 | . 03 .
E9|....enclpccd | . 00 .
EA| ...enclpces | . 06 .

D |EB| . .enclpccod | .. OF .
EC|....enclpcc7 | 16 : ) - -
0| enclpes | 16 Chrominance low-pass filter coefficient
EE| ...enclpcc9 | 0B .
EF|.. enclpccl0 | . . OF .
FO|.. enclpccll | . 35
F1|. enclpccl2 | . 63
F2 | ..enclpccl3 | . 8F. .
F3|...enclpccld | . AE
F4 ] .enclpccl5 | . B A
F5l enc_lpcsH | 03 .| Signs of chrominance . . .
F6| .. .enclpcsk | . FO. | low-pass filter coefficients . . . .
F7 | enc_y_preclamp | 00 Pre-clampping Y into LPF.
£ enc_lpys
Signs of enc_Ipyc0~4.
Bit No. 4 3 2 1 0

mapping | Ipyc4d Ipyc3 Ipyc2 Ipycl IpycO

£ enc_lpcs
Signs of enc_Ipcc0~15.

enc_IpcsH

Bit No. 7 6 5 4 3 2 1 0

mapping | Ipccl5 | Ipccl4 | Ipccl3 | Ipccl2 | Ipccll | IpcclO | Ipcc9 | Ipcc8

enc_lpcsL

Bit No. 7 6 5 4 3 2 1 0

mapping | Ipcc7 | lpcc6 | Ipcc5 | Ipccd | Ipce3 | Ipcc2 | Ipccl | IpccO
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£ Subcarrier to horizontal phase offset

Address register default Descriotion
bank |hex name (h) P
F8 | enc_SCH_offset T | | 00 | SCH(subcarrier to horizontal) phase offset
F9 | enc_SCH_offset H 00 0° = 00 00 00 00 h

D | FA|enc SCH offset M| 00 90° = 40 00 00 00 h

............................................ 180° — 80 00 OO 00 h
FB | enc_SCH_offset_L | 00 270° = CO 00 00 00 h

NTSC
Definition: The phase relationship between the leading edge of horizontal sync(atthe 50% amplitude point) and the
zero crossings of the color burst (by extrapolating the color burst to the leading edge of sync)

extrapolated burst

MWW
WI—

50%

N
| N A\
Horizontalleading edge

extrapolated burstphase at this point

PAL

Definition: The phase of the +U componentof the color burst extrapolated to the half-amplitude pointof the leading
edge of the synchronizing pulse of line 1 of field 1. This means that the phase of the +U axis of the subcarrieris zero
relative to the horizontal timing reference point(the mid-pointof the leading edge of the line sync pulse)

+U axis
subcarrier

sync leading ed g%

+U componentphase of extrapolated burstat this point

____________________________________________________________________________________________________________________________________________|
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£ Burst time offset

Address register default
bank | hex name (h)

Description

Burst time +/- offset
D |FD burst_toffset 00 [t changes burst position on Back Porch.
MSB: sign, other bits : magnitude

burst_toffset:
00h

T L 1

burst_toffset:
88h

burst_toffset:
08h
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£ Embedded Parking Guide Line control (1)

Address i
register bit#| Bit name i Description
bank |hex| name (h)
JTlxed | X Reserved
elxd | X Reserved
x| X ReSeIVed
AL Xl . X Reserved
Bolx L Reserved
2 0 |remove left side of parking guide line
....... rm
F | 0% |pa-control) 4 | PR 1091 g Jremove right side of parking guideline
Embedded parking guide line enable bit.
In case user don't use external SPI ROM, it can use the em
0 [ pg_enable 1

bedded parking guide line by pg_enable bit control.
If you want to use the external parking guide line by using
SPI ROM, you should set this bit to ‘0"
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£ Embedded Parking Guide Line control (2)
Address register  |default Descrintion
bank |hex name (h) P
S pgyt . |..7F ... the boundary of straight line anda curve .
6. pPg.yl . |.3C. .
T Pg.y2. . .. |.02
B Pg.y3.. ..|.0B
9.1 Pg.y4 . .| 19 |
OA| .. .. Pg.y>. .. |.2C . L .
0B . .. Pg.Y6 . |.. 42 the start position of 10 points
ocl ... Pa.Y7 .| 45
oD .. Pg.y8 ... | 5F
OE| ... Pg.y9 ... |.7C |
OF | .. PO L0 L 8L
0] pg.a. |72 | .. X-axis Start point, X-axis value = 2x(pg_a), Min=01h
1) pg. b | 3E | .. The slope of embedded parking quide line. . .. . ...
120 pg.c.....|..87 |.. The weight of slope.
E (13, pg.d. .| .07 | . Embedded parking guide line Width (Min : 04h) . . .
14 pg.e. .. |. OA | .. Embedded parking guide line width weight. . . ..
5] pa.f. | 15 1. long line width
16| .pg.linel | Al
171 .p9.line2 | 26 |
18] pg_line3 | 2B | The information decision of each dot line
19| .pg.lined | 4F pg_linel~10 (7): line type = ‘0" short line width
IAl. .pg.line5 | 32 ‘1" long line width
1B | pg_line6 | C2 | pg_linel~10 [6:5]: palette color information of line
1C| . ..pa.line7 | SEI = palette number 0~3
1D ... pg.line8 | 78 | pg_linel~10 [4:0]: height of each line.
1E| pg.line9 | | E4
AF L RGN0 L T
20| pg.center h | 01 | - L - i
51| pq center | 3L It defines the center position of embedded parking guide line.
& ©0 if y>yt: Xi(y) = C(y)A2 + 2¢*y(y-yt-yl)
else: Xt(y) =c*(y-y1)"2
X(y)=a-b(y-y1) +Xt(y) long linewidth=f *width1
(2*pg_a, pg_y1) $l/ 44
®£K pg_linel L
®
@ short linewidht=d +e(y-y1) -
©°
a ' i
8 |
M pg_linel0 1
reg_pgcenter
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Pixel plus members help you to make your world much safer by using our imaging technology .
Regarding further information, please contact our localized representative agent.

Copyright @©2011, Pixelplus Co.,Ltd
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