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Chapterl. Product Introuduction

1.1 Technical Indexes Of Product

Introduction Applications

GC0307 is a GalaxyCore’s new-VGA type ® Cell Phone
CMOS/ image sensor , At has /integrated -the ® MP4
innovated pixel technology with advanced image ® PC camera
signal processing ‘module to provide a full

. . . . ® Toys
functionality of a single chip VGA camera o
system . This product can output kinds of ¢ Monitoring
different size, such as VGA, manifold mode  ® Others
C_IF\ QVGA etci and keep the same field of SpECiﬁC&tiOﬂS
view , or more quicker frame rate.

User can set register to control the image’s Array size ‘ VGA | 640 x 480
performance by 2-wire bidirectional Pixel size | 3.2Jux 3.2 1
synchronous serial bus. This sensor can output Power supply | 2.8V (20.2V)
VGA-size at 30 frames per-second(fps). It also Power supply current | 20 mA (operating)
has functionas AEC. AWB. LSC etc. Standby current | 10pA (standby)

. Raw RGB
Function Output mode (8-bit) | YUV/YCbCr 4:2:2
e 4T, pixel 3.2Ux3.2 14 RGB565/555/444
e 1/7inchVGA Optical , format | 1/7>
e 10bit ADC ;pragrammable analog gain Chief ray angle | 25<
e ' Standard serial communication /interface Image VGA | 30 fps @24 Mhz

compatible with 12C interface transfer CIF | 80 fps @ 24 Mhz
® Supports Raw RGB . YCbCr and rate QVGA | 90 fps @24 Mhz

RGBS565 etc formats (Max) QQVGA | 120 fps @ 24 Mhz
® Programmable VB. HB, any size of S/N Ratio | —42 dB

window select , mirror and upside down Scan mode | Progressive

AWB

AEC

ABLC

LSC

Defect removal and noise removal
Edge enhance

CcC

Gamma

Contrast. Saturation

HUE adjustment
Negative. relief etc Effect

Maximum expose

4095 Row time

A/D Converter

10 bit

Packaging

CSP/PLCC/Wafer

®®®® O
GRCRCOIORE)

0 @G 06

Figure 1 GCO0307 Pin Diagram

(Top View)
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1.2 Pin Description

Pin

Number Name Type Description

Al AVDD25 Power Analog Power, 2._5V , internal genera}ted ’
connect to ground via 0.1F or luF-capacitor

A2 VREF — Refert_ance voltage; connect to/ground via 0.1k
capacitor

A3 SBDA I/0 Serial-Bus Data 1/0

A4 SBCL Input Serial Bus Clock In

A5 D7 Output | YUV/RGB Data output bit[7]

Bl GND Ground | Analog/Digital ground

B2 PWDN Input 0: normal working mode
1: power down mode

B3 HSYNC output | Horizontal sync signal output

B4 D6 output | YUV/RGB Data output bit[6]

B5 D5 output | YUV/RGB Data output bit[5]

C1 VSYNC output | Vertical (frame) sync signal output

C2 DO output | YUV/RGB Data output bit[0]

C3 D3 output | YUV/RGB Data output bit[3]

C4 D4 output | YUV/RGB Data output bit[4]

C5 PCLK output | Output PCLK

D1 DvDD28 Power | Power , connect to ground.via-0-1jJF capacitor

D2 D1 Output- - YUV/RGB Data output bit[1]

D3 D2 Output | YUV/RGB Data output bit[2]

AN D{bDils Podiet 1.8V power for digi_tal core, internal gent_erated,
connect to ground via 0.1F or 1uF capacitor

D5 IN_ CLK input Master clock input

a. D[7:0] 8bitYUV or RGB data (D[7]MSB, D[0] LSB)
b. RESETB Pin did not exiting in the package, it has been pull up to high inside chip.
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1.3 GC0307 Funciton Mode

GCO0307 Functions:

A/D Convertor

Pixel Array

Clock generator

Analog signal processor
A/D convertor

Testing pattern/generator
Digital signal processor
Window sizing

Serial Communication Bus

Y YWV Y V V VYV V

Pixel Array

GCO0307 image sensor has pixel
array of 640x480 (307, 200 pixels).

Coclk Generator

Clock
functions:
Control pixel array and search address
Frame rate control
Control exposure
Output external sync signals (VSYNC,
HSYNC, and PCLK)

generator has  following

Tt

Analog Singal Processing

This module control analog related
functions, include:
e Correlative double sampling circuit
o Signal sample/hold circuit
e Programmable  Gain
circuit.

Amplifier

After analog signal processing, raw
image data which is in Bayer pattern will be
converted to 10bits digital signal.

Testing Pattern Generator

Testing Pattern Generator can produce
the fixed test image for debugging and
monitor calibration.

Digital Signal Processor

Black calibration

Lens shading compensation
Defect removal and noise removal
Interpolation and Edge detection
Skin correction

Gamma control

YC/domain processing

Auto Situation control

Auto expose control

Auto White balance

Negative. relief etc Effect

GalaxyCore confidential
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Chapter 2. Serial Bus Communication

2.1 Serial Bus Communication

GCO0307uses standard serial bus 12C protocol. Serial bus writing device ID is 42H.;Serial
bus reading device ID is 43H.

SBDA

Start condition

Acknowledge

=

[ X X X X X X X\

T+

SBCL

MSB LSB

/\]

1 2 3 4 5 6 7 8

A

P

Figure 3

Address or data byte

Serial Communication State Diagram

A

Stop condition

Register

Data

42H

Address

Figure 4

Command Sequence for Single Write

42H

Register Address

Data

1 DataN

Figure 5

Command Sequence for Incremental Writes

42H

Register

Address

A S |43H | A DataR

NA

Figure 6

Command Sequence for Single Reads

42H

Register

Address

Al S| 43H | A | DataRl1 | A

DataRN | NA

Figure 7

Command Sequence for Incremental Reads
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*Note:
: from master to slave
:from slave to master
S:  Start
P: Stop

A: Acknowledge bit. / (If there are more data to be read, send back “A”)

NA: /None-acknowledge bit. / (If'there.are’'no more data to be read, send back “NA”)

42H: “Writing Address (8 bits)
43H: Reading Address (8 bits)

Register Address:  Register Address (8 bits)
Datal, ..., DataN: datato be written (8 bits)
DataR1, ..., DataRN: datato be read (8 bits)

2.2 Serial Bus Timing

stop start start stop
SBDA / /7
< - tlow i thd;sta
SBCL thuf - 7¢
SN AL
thd;sta thd;dat thigh tsu;dat = tsu;dat tsu;stoth
Parameter Symbol Min. Max. Unit
SBCL clock frequency Fscl 0 400 KHz
Bus free time between a stop and a start Thuf 1.2 * us
Hold time for a repeated start thd;sta 1.0 * us
LOW period of SBCL Tlow 1.2 * ps
HIGH period of SBCL Thigh 1.0 * us
Set-up time for a repeated start tsu;sta 1.2 * ns
Data hold time thd;dat 1.3 * ns
Data Set-up time tsu;dat 250 * ns
Rise time of SBCL, SBDA Tr * 250 ns
Fall time of SBCL, SBDA Tf * 300 ns
Set-up time for a stop tsu;sto 1.2 * us
Capacitive load of bus line (SBCL, SBDA) Cb * * pf
8
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2.3 Frame Timing

A 4

Vs
-

St Vit

HSYNC

A

HSYNC

L LT L T
Rt I

> Et

_T_

< Ft
VSYNC
70

PIXEL[9:21 FF X ><00 x Xoo Sign DO, D1, D2, D3, oo ..D
Line Valid Pixel Data
Eg.(VGA, YUV
Parameter Name EQUATION
Q output, @24MHz)
window_width=640
. Rt = window_width + 54 + | HB=106
Rt Frame time
HB; Rt=800*(1/12M)
=10ms
. ) window_height=488
Row Rn = window_height+VB
Rn T ot VB=112
Rn=600
Ef Total Ft=Rt*Rn (exp<Rn) Ft=800*600*(1/12M)
Frame time =Rt*exp (exp>Rn) =40ms
Dt HSYNC Dt= window_width 640
Width raw RGB same as YUVmode
St= *
Frame [regOx1c]*Rt (Raw 2
St Start time RGB)
=[reg0x1c+8]*Rt(YUV mode)
Frame End 2
Et . Et =[regOx1d]* Rt
time
VSYNC
Vs ) . Vs = (VB-St-Et)* Rt;
High Time

*Note: set VB must meet:

VB> (St+Et)
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2.3 Electrical Characteristic

Symbol Parameter Min Typ Max Unit
DVDD28 | Power Supply 2.6 2.8 3.3 \
lopa Power Supply Current 20 mA
lops-pwoN Standby Current 10 20 UA
Vin Input voltage HIGH 0.7 DVDD28 A\
\n Input voltage LOW 0.3* DvyDD28 | V
Vou Output voltage HIGH 0.9* DVDD28 \
VoL Output voltage LOW 0.1* DvDD28 | V

Table 2 DC Characteristics

10
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Chapter 3 . Register Related

3.1 Register
*Note: PO (page0), P1(pagel)
Register : .
Address g Bits |Default R/O Description
Name
P0:0x00| Chip_ID 8 | 0x99 RO Chip ID.,Read only
Horizontal  blanking, nit: ixel
PO-0x01| HB[7:0]/| 8| ox6a | RW zontal ing, ~unft- pix
processing time
Vertical blanking, unit: line process
time. It can be used individually or
combined with Hb to control frame rate.
If expose time < Vb + windo
P0:0x02| VB[7:0] 8 | Ox70 | RW . P ! ( . WInaow
Height) , frame rate will be controlled
by( Vb + window Height). Otherwise
frame rate will be controlled by expose
time
P0:0x03 high| 4 Expose time, unit; line process time,
Exp 0x096 | RW 0x03 for the high 4 bits of expose, 0x04
P0:0x04 low| 8 ] .
for the low 8 bits of expose register
P0:0x05 high| 1 R tarti
Row_stjhig 0x00 RW ow starting
P0O:0x06| art |(low| 8
P0:0x07 high| 2 COL starti
Col_stalhig 0x00 m starting
PO:0x08}~ rt/ (low| 8
P0:0x09| Windo |high| | 1 Window height
w._heig 0x1le8 | RW
P0O:0x0a ht low| 8
P0:0x0b | Windo |high| 2 Window width
P0:0x0c |w_widt 8 | 0x280| RW
low
h
7:4 idth
P0:0x0d| rsh_width | 8 | 0x22 RW [ ]restg__W|dt
[3:0]sh_width
Control mode 2
[7] reserved
[6] hsync mode
1: hsync always on
ISCTL h ly vali i
PO:0x0e CISCTL_m 8 | 0x02 RW 0: hsync only valid at active output
ode2 [5] reserved

[4:3] output_mode
10:CIF
0 1: evenskip

00: VGA

GalaxyCore confidential
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[2] reserved
[1:0] exp_mode
Control mode 1
[7] pad_8mA
CISCTL_m 6] reserved
P0:0x0f 0 del_ 8 | 0x32 | RW {5} upside down
[4] mirror
[3:0]/reserved
VB[98] High bit of HB and VB
P0:0x10 HB [0:6] 8/ | 0x00 RW [5:4] VB[9:8]
[1:0] HB[9:8]
Row_tail [7] reserved _
PO:0x11 AD ctrll 4 | 0x05 RW | [6:4] row._tail
- [3:0] AD_ctrl1
Analog reserved
P0:0x12 8 | Ox70 | RW
mode 0
[7]: restart new frame
CISCTL _res [6:1]: reserved
tart [0]: analog power down_en
P0:0x13 2 | 0x00 | RW 0:on
Analog 1: off
power down When power on ,Analog circuit is
closed,should set this open.
P0:0x14| Reserved | 8 | 0x00 R Reserved
po:ox15| . 13109 | g 1 opal | muyy | Reserved
model
po:0x16| 4109 |1 gl Voxqa | Rw | Reserved
mode?2
P0O:0x17| AD ctrl2 | 7 | 0x52 RW AD_ctrl2
P0:0x18 Qr;?:gl 7 | oxco | Rw | reserved
P0:0x19| PGAl 3 | 0x06 RW reserved
P0:0Oxla| PGAZ2 3 | 0x06 RW reserved
PO:0x1b| reserved 8 | 0x00 RW reserved
PO:0x1c vs_st 8 | 0x02 RW Frame start blank
P0:0x1d vs_et 8 | 0x02 RW Frame end blank
PO:0Oxle| Tsp_width | 8 | Ox0d | RW reserved
PO:0x1f| Sh_delay | 8 | 0x32 | RW reserved

GalaxyCore confidential
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3.2 ISP Related

3.2.1 General
Address Register Bits |Default] R/O Description
Name
[7] close_frame_en
[6] gamma enable
[5] Edge enhancement enable
) Blocks_enab [4] Interpolation enable
POOx39 lel 8 PR LY. [3] Defect removal enable
[2] Noise removal enable
[1] Lens-shading correction enable.
[0] reserved
[7]1 HP_mode
[6] Inverse color output
[5] ABS_en
Blocks_enab [4] YCP_as_en
P0:0x41 Ieg 8 | ox2f | RW [3] AEC enable
[2] AWB enable.
[1] Skin detect enable
[0] Color correction enable
[7] data_delay_half_2pclk
[6] extend_opclk_mode for subsample
[5] allow_hsync_in; row tail
[4] reserved
PO:0x42 Deb”g—mOd 8 /| ox10 | ‘Rw/ | [3] skin map output
[2] edge map (edge enhancement value)
output
[1] Output defect map
[0] hsync_delay_half _2pclk
More [7] more_boundary_mode,
boundary [6] o_pclk output enable
mode 1: output o_pclk
P0:0x43|0_pclk_enab| 7 | 0x00 RW 0: disable o_pclk (reset value)
le [5] reserved
bypass_mod [4:0] bypass mode
e
Output mode setting:
total data bus width [9:0]
Output_for L7] - reserved .
PO:0x44 mat 8 | Oxe2 RW [6] output enable, reset value is 0, that
is hight-z
[5] averaging neighbors croma
[4] output o_pclk select

GalaxyCore confidential

13



GC0307 CMOS VGA (640x480) Camera Chip

GALAXYCZRE
Ly

[3:0] output bus data type setting
0x00: CbYCrY
0x01: CrYCbY
0x02: YCbYCr
0x03: YCrYCb

0x04:reserved
0x05:reserved

0x06: RGB 565

0x07: RGB x555
0x08: RGB 555x
0x09: RGB x444
0x0a: RGB 444x

0x0b: BGRG
0x0c: RGBG
0x0d: GBGR
0x0e: GRGB

Ox11l:only Y
0x12: only Ch
0x13: only Cr
0x14:only R
0x15: only G
0x16: only B

0x17: reserved
0x18: reserved

[7:5] Sub-sample row ratio 1:N, N=[1~7]
Should not set as 0
[4:2] Sub-sample column ratio 1:N,

Subsample N=[1~7]
PO-0x45 ratio 0x27 RW Shoyld not setas 0 . .
Input [1:0] define type of the first pixel
sequence 0x00: grG first
0x01: R first
0x02: B first
0x03: bgG first
P0:0x46| ISP_devid 0x06 RO Reserved
[7] test image mode 1
P0:0x47| Mode 1 ox20 | Rw | LoJPGAauto

[5] dark_mode, should setas 0
[4] CbCr fixed en

GalaxyCore confidential
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[3:2] dark sequence
[1] allow pclk around vsync edge
[0] test image mode2

[7] INBF enable, should set as 1
[6] reserved

[5] AEC_ exp mode

[4] ISP’s CIF subsample
[3:2]/clock divider

P0:0x48| Mode'2 0xc3 RW |, 00 :1 fractional frequency
0 1: 1/2 fractional frequency
1 0: 1/4 fractional frequency
11: 1/8 fractional frequency
[1] reserved
[0] reserved
P0:0x49 |Dither mode 0x00 RW | reserved
PO:Oxda Clock gating 0x00 RW reserved
enable
P0O:0x4b| Mode 3 0x00 RW | reserved
PO:0x4c| reserved 0x00 RW | reserved
PO:0x4e| reserved 0x22 RW | reserved
Synchronous signal output mode
[7:5] reserved
[4] opclk_gated_in_subsample
1: Valid pclk-gated enable,
If enable, only send out the valid
0_pclk at sub-sample position’s.
0: send out every o_pclk whenever
data is valid.
[3] pclk_gated in HB, pclk gated in
HBLANK
PO:0x4 sync 0x23 RW 0: not gated
d mode 1: gated

[2] pclk_polarity
0: invert of isp_2pclk(isp_pclk)
1: as isp_2pclk(isp_pclk)
[1] hsync_polarity
0: low valid
1: high valid
[0] vsync_polarity
0: low valid
1: high valid
Notice: in bypass-isp mode

GalaxyCore confidential
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PO:0x4 AWB 5 0x01 | RW [7:6] reserved
f AEC [5:4] AWB allow every 2N frames
every N [3] reserved
[2:0] AEC allow every N frames
3.2.2 Black Calibration
Register Defaul
Address L Bits R/O Description
Name t
P0:0x35| Blk_mode | 8 /| 0x58 RW/ ' |reserved
BIk_limit d
Po:0x36] =V gl oxa0 | RW | TOVE
alue
PO-0X37 Current G1 s | ox00 RW Current G1 pixel type dark current value
dark value
R R pixel k I
PO:0X38 Current 8 | 0x00 RW Current R pixel type dark current value
dark value
B B pixel k I
PO:0X39 Current 8 | 0x00 RW Current B pixel type dark current value
dark value
2 2 pixel k I
PO-0x3a Current G 8 | 0x00 RW Current G2 pixel type dark current value
dark value
lobal_off lobal off:
P0:0x3b G ob:t_o ® 8 | 0x00 | RW Global offset
M |_off | offset for G1 ch I
PO-0x3c anual_o s | ox00 | RW manual offset for G1 channe
set G1
M |_off | offset for R ch I
PO:0x3d anual_o s | ox00 L_Rw manual offset for R channe
set R
PO-Ox3e Manual_off a//| oxo0 B manual offset for.B channel
set B
PO-0x3f Manual_off 8 | 0x00 RW manual offset for G2 channel
set G2
P0:0x56| Offset_ratio] 8 | 0x77 RW |reserved
Dark d
P0:0x57 arx_ctrre 8 | 0x08 | RW reserve
nt_rate
PO-0x58 Dark_Cl_Jrre s | oxas RW reserved
nt_ratio
PO-0X59 Offse;_mod s | oxif RW reserved
3.2.3 Pre-Gain
Register .. | Defaul .
Address L Bits R/O Description
Name t
1 | | gain f 1 ch l. =1.
PO:0X61 G mgnua 8 | 0x80 RW manua gain for G1 channel. 0x80=1.0
gain times.

GalaxyCore confidential
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Red manual manual gain for Red channel. 0x80=1.0
P0:0x63 . 8 | 0x80 RW | . g
gain times.
Blue manual gain for Blue channel. 0x80=1.0
P0:0x65 .| 8 | 0x98 RW | . g
manual gain times.
G2 manual manual gain for G2 channel. 0x80=1.0
P0:0x67 . 8 | 0x80 RW | . g
gain times.
lobal man lobal manual ‘gain/ for ry channel.
PO:0X68 goba_.a 6 | ox14 | RW Globa a_ua gain/ for every channe
ual_gain 0x10=1.0 times
3.2.4 Color Correction(CC)
Addres| Register Defaul
J Bits R/O Description
S Name t
CC matrix Parameterl for Color correction matrix.
P0:0x69 —11 -1 8 | 0x54 RW
PO:0x6a CC_T:trlx_ g Oxff RW Parameter2 for Color correction matrix.
CC matrix Parameter3 for Color correction matrix.
P0:0x6h —13 1 8 Oxfe RW
PO:0XBC CC_r;ftrlx_ g Oxff RW Parameter4 for Color correction matrix.
matri Parameter5 for Color correction matrix.
PO-0x6d CC_Zst iX_| 8 | oxsf RW arameter5 for Color correction matrix
PO:Ox6e CC._ matrix_| s | okel RV Parameter6 for Color correction matrix.
23
3.2.5 Lens Shading compensation(LSC)
Register Defaul
Address J Bits R/O Description
Name t
p0:0x70| DECTe8Y 5 | ox1q | Ry |RESCIVE
ain_1
PO-OX71 Decrease_g 6 Oxle RW Reserved
ain_2
PO:0X72 Decrease_g 6 | 0x20 RW Reserved
ain_3
PO:0x73| Start radius| 8 | 0x10 RW | Start position for LSC.
P0:0x74 | Row center| 8 0x3c RW | Row center for LSC
| | for LSC.
PO:0X75 Column 8 0x52 RW Col center for LSC
center

GalaxyCore confidential
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3.2.6 Defect Removal and noise removal

Address Register Bits [Default R/O Description

Name
P0O:0x7d | DN_mode | 7 | OxOf RW | Reserved
PO:0x7e DN 1 8 | 0x35 | RW | Reserved
PO:0x7f DN_2 8 | 0x86 | RW | Reserved
P0:0x80 DN_3 6 | OxOc RO Reserved
P0:0x81 DN 4 6 /|/0x0c RO /| Reserved
P0:0x82 DN_5 8 /| Ox44 RO , | Reserved
P0O:0x83 | DD_TH1 |8 |-0x18 | RW | Reserved
P0:0x84 | DD_TH2 | 8 | 0x18 | RW | Reserved
P0O:0x85 | DD _TH3 | 8 | 0x04 | RW | Reserved
P0:0x87 DN 6| 8 | 0x32 RW | Reserved

3.2.7 Interpolation and Edge enhance

Address Register Bits |Defaultl R/O Description

Name
P0:Ox5¢c |AutoEE 1| 8 | Ox84 RW | Reserved
PO:0x5d | AutoEE 2| 8 | 0x74 | RW | Reserved
P0:0x5e | reserved 8 | 0x00 RO | Reserved
PO:0x5f reserved | 8 | Ox00 RO | Reserved
P0:0x88 | diretion_1 | 5 | 0Ox06 RW | Reserved
P0:0x89 | diretion_2 | 4 | 0x02 RW | Reserved

) [7:4]edge 1 max threshold
PO:0xga | Edgel | 8 4 Ox607) RW | /1351 edige 1 min threshold
. [7:4] edge 2 max threshold
PO:0x8b | “Edge2 |1 18 /1 OX60LERW a1 edige 2 min threshold
P0:0x8c |Edge mode| 3 | Ox07 | RW | reserved
P0:0x8d |Edge_effect| 8 | Oxca RO | reserved
P0:0x86 | Edge2 th | 8 | 0x02 RW | Edge 2 threshold
P0O:0x8e | Edgel th | 8 | 0x02 RW | Edge 1 threshold
P0:0x50 INTP_LP_m 4 | 0xOc RW | reserved
ode
P0:0x51 Ee_d(;c_hlg 6 | 0x20 RW | reserved
P0:0x52 |EE dec low| 6 | 0x08 RW | reserved
Ee_high_de
P0:0x53 ¢_rate 8 | 0x00 RW | reserved
EE low_dec
_rate
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3.2.8 RGB Gamma correction

* Note : Controlled by auto_gamma module , refer auto_gamma.

Register . ..
Address g Bits| Default] R/O Description
Name
{ Each out value of knee i.— Knee0=
PO:0x8F Gamn;a_ou 8 | oxdb RO ach out value of knee_i nee0=0
{ Kneel=
PO-0x90 Gamr?a—ou 8 | oxe2/| TR |KNEE1ZE
" Knee2=1
PO-0XI1 Gam”;a—ou 8 | oxed | Ro |KNee=16
G { Knee3=24
PO:0x92 am”;a—ou 8| oxte | RO | ¢
G { Kneed=32
PO:0x93 am”;a—ou 8| oxid | RO | "¢°
G { Knee5=40
PO:0x94 am”;a—ou 8| oxo4| RO |N¢®
G { Knee6=48
PO:0x95 am”;a—ou 8| oxoe | RO | €€
G { Knee7=64
PO:0x96 am”;a—ou 8| oxib| RO | "¢®
G { Knee8=80
PO:0x97 am”;a—ou 8| ox28| RO |N¢°
K o
PO:0x98 Gamn;a—om 8| oxas | RO |RNee9=96
Knee10=112
PO/0X99 GamT(?—OUt 8 | oxa1 | po |Kneetl
Kneell=12
PO:0x% GamTla—OUt 8 | oxae | ro |Kneeil=128
Kneel2=144
PO:0x9b GamT:—OUt 8| ox67| RO |"N€€
Kneel3 =1
po:oxgc |S2MMAOUE o | i7e | Ro [KNEEL3=160
13
Kneeld = 192
PO:0xod | CAMMaOUl o | ves | Ro |KMEEL4=19
14
G { Kneels = 224
PO:0x9e | ~oMAOUR o gya7 | RO |TT€E
15
G { Kneel6 = 256
PO:0XSf ang—ou 8| oxba| RO | €€
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3.2.9 Skin Correction
Register : .
Address Bits| Default| R/O Description
Name
PO-Oxa8 skin_Cb_ce 8 Oxee RW Parameterl for skin detection.
nter
PO-Oxa9 skin_Cr_ce 4 OX12 RW Parameter2 for skin detection.
nter
PO Oxaa skln_.radlus y 0X01 o Parameter3 /for skin detection.
_high
Kin_radi Parameter4 for skin detection.
PO‘O%Xah skin_radius 8 0x20 RW arameter4 for skin detectio
_low
kin B high Parameter5 for skin detection.
PO-Oxac S|. .|g 8 OxfO RW arameter5 for skin detectio
limit
kinB | Parameter6 for skin ion.
PO-Oxad S |. . ow 8 Ox10 RW arameter6 for skin detectio
limit
3.2.10 YC domain processing
Register : .
Address g Bits| Default| R/O Description
Name
lobal i Il
P0:0xa0 | Saturation| 8 | Ox40 | RW Globa sa turation, - controlled by
auto_saturation.
Luma_contrast, notice center can be moved
luma_contr =
P0:0xal ast 8 0x40 RW |by 0x77.
1.7bits, 0x40=1.0
saturation Cb saturation
P0:0xa2 T 4 RW
- Ch Y1 S2/5hits, 0x20=1.0
saturation Cr saturation
PO: - 4 RwW
0:0xa3 Cr 8| 0«8 S2.5bits, 0x20=1.0
AS high B High B start
Po:oxad | "o "9"E) g | oxeg | Rw | 19N BRI
start
AS high B High B sl
Po:0xa5 | =9l g | ox02 | Rw | 9N S SIOPE
slope
AS low B Low B start
PO:0xa6 | “ -V | g | oxes | Rw |0V ESE
start
AS low B Low B sl
po:oxa7 | “o-OWEB | g | ko2 | rw |FOW B Slope
slope
I
PO:0X77 Contrast 8 0x80 RW Contrast center value
center
PO:0x78 | Fixed_Cb | 8 0x00 RW |When fixed_CbCr(0x47[4]) is on, Cb Cr
P0:0x79 | Fixed Cr | 8 | 0x00 | RW |value will be replaced by them. S7
L ff Add off I lue. S7.
PO:0x7a uma_offse 8 0X00 RW dd offset on luma value. S

t
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P0O:0x7b | Hue cos | 8 0x40 RW |Used for hue adjustment. S1.6
PO:OXTC | Huesin | 8 | ox00 | Rw |C0 e cos*Ch-hue sin*Cr
' - Cr’ = hue_sin*Cb + hue_cos*Cr
3.2.11 ABS
Register
Address ¢ Bits| Default| R/O Description
Name
PO:0Oxae ABS 1 8 0x50 |/ RW/| Reserved
PO:0xaf ABS 2 8 0x74 RW , | Reserved
When ABS_en(0x41[5]) is on, it ig
Y_black_le controlled by ABS module.
PO:0xb0 | — - 8 Oxe0 RO
vel When ABS_en is off, user can write it.
S7
PO:0xbl | ABS_3 8 0x20 RW |Reserved
PO:0xb2 | ABS_4 8 0x6¢ RW | Reserved
P0O:0xb3 | ABS_5 7 0x40 RW |Reserved
PO:0xb4 | ABS 6 8 0x04 RW |Reserved
3.2.12 Auto Saturation
Register
Address ° Bits| Default| R/O Description
Name
PO:0xb5 | Exp_low | 8 0x70 RW | Auto saturation exposure low threshold
P0:0xb6 | Gain_high | 8 0x40 RW | Gain high threshold
P0:0xb7 | Exp_slope-| 8 0x00 RW | Exposure slope
PO:0xb8 | Gainslope| '8 | 0x38 | RW |Gain slope
- on limi
PO-0xb9 SatL_Jra_tlon g Oxc3 RW Saturation limit
limit
Total gai R
pO:oxba | 1O 9N 4 oxop | Rw |TRESEIVEd
mode
3.2.13 Auto White Balance (AWB)
Register
Address g Bits | Default| R/O Description
Name
P0O:0xbb | AWB_0 8 0x42 RW |Parameterl for AWB function.
P0O:Oxbc | AWB 1 8 0x60 RW | Parameter2 for AWB function.
P0O:0xbd | AWB 2 8 0x50 RW | Parameter3 for AWB function.
P0O:0Oxbe | AWB 3 8 0x50 RW | Parameter4 for AWB function.
PO:0Oxbf | AWB 4 8 0x0c RW | Parameter5 for AWB function.
P0:0xcO | AWB 5 4 0x06 RW | Parameter6 for AWB function.
P0O:0xcl | AWB 6 8 0x70 RW | Parameter7 for AWB function.
P0O:0xc2 | AWB 7 8 Oxf4 RW | Parameter8 for AWB function.
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P0:0xc3 | AWB_ 8 8 0x40 RW | Parameter8 for AWB function.
PO:0xc4 | AWB 9 8 0x18 RW |Parameter10 for AWB function.
AWB [7] reserved
PO-0XC5 speed 8 0x33 RW [6:_4] AWB gain adjust speed, the bigger the
AWB quicker.
margin [3:0] AWB adjust margin
AWB R
PO:0xC6 e—mOd 8 | oxid | Rw-|esenved
tR RO/R tf AWB gai
PO-Oxc7 Curre_n g Ox49 O/R |Curren rame_ gain
gain W |When AWB is on, they are controlled by,
Current G RO/R | AWB.
PO:0xc8 gain 8 0x40 W | When AWB is off, user can write them for
manually adjust.
P0:0xc9 Curre_nt B 8 Ox4a ROR yad
gain W
R_gain_li AWB gain limitin R ch l.
PO-0xca _ga!n_l 8 ox70 | Rw gain limit in R channe
mit
in_li AWB gain limit i h l.
PO:0xch G_ga_ln_l 8 0x70 RW gain limit in G channe
mit
PO-0xCC B_ga?n_li 8 OX78 RW AWB gain limit in B channel.
mit
P0:0xcd R_ratio 8 0x80 RW |After AWB adjust color gains, user can
P0:0xce | G_ratio 8 Ox7f RW |arbitrary tune the color ratio of R/G/B.
PO:0xcf B_ratio 8 0x80 RW |Float 1.7, 0x80=1.0
3.2.14 Auto Exposure Control(AEC)
Register
Address J Bits | Default| R/O Description
Name
[7:4]reserved
3:2] me indow mod
P0:0x20 | AEC_1 8 0x02 | RW [3:2] measure WI. wm _e
[1:0] center weight, weight for center
window
max . _
P0:0x21 . 8 0xc0 RW post_gain max limit
post_gain
max pre . -
P0:0x22 . 8 0x60 pre_gain max limit
gain
AEC i 7]i
po:ox23 | “EC-90 g | oxgg | Rrw | L71ignore_mode
re [6:0]ignore_same_value
AEC fast
mardin [7:4] AEC fast margin, X4
PO:0X24 | , 1 iast 8 | 0x96 | RW | [3] reserved
T [2:0] AEC fast speed
speed
AEC low
P0:0x25 ra;ge 7 8 0x30 RW Low range threshold
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AEC_high
P0:0x26 -9 0xd0 RW High range threshold
_range
P0:0x27 | reserved 0x00 RW Reserved
AEC exp
- [7:4] reserved
PO:0x28 | level_1 0x02 RO
hing [3:0] AEC exposure level 1 high 4 bits
AEC_exp L
P0:0x29 | level. 1 k58 RO AI_EC ex_posure level 1/ low 8 bits
T this defines the fastest frame rate
low
AEC exp
= [7:4] reserved
0x2a level_2 0x03 RO . .
higr_l [3:0] AEC exposure level 2 high 4 bits
AEC_exp .
P0:0x2b | level 2 x84 RO AEC exposure level 2 low 8 bits, lower
- frame rate
low
AEC_exp
] [7:4] reserved
PO:0x2c | level_3 0x07 RO . .
higt; [3:0] AEC exposure level 3 high 4 bits
AEC_ex .
PO:0x2d Ievgl_3p_ O0x08 RO AEC exposure level 3 low 8 bits, more
lower frame rate
low
AEC_exp
] [7:4] reserved
PO:0x2e | level 4 0x0d RO . .
higt; [3:0] AEC exposure level 4-high4/bits
AEC exp .
Roa AE level 4 | h
Po:0x2F | level 4 0x7a ko C /exposure leve ow 8 |bits, the
T lowest frame rate
low
P0:0x30 | PGA_gain 0x20 RO Current PGA gain indicator
PGA_offse
P0:0x31 I 0x00 RO PGA offset indicator
P0:0x32 | PGA _code Oxlc RO PGA code for PGA controller
exp Exposure change gain ratio, float 1.7
P0:0x33 | change 0x90 RW
gain
P0:0x34 | PD_ratio 0x10 RW Reserved
[7:6] AEC close frame number
[5:4] skin_weight
i
AEC E} :nelzgsrrzde oint
P0O:0xd0 | measure 0x34 | RW POtk
1. before gamma, 0: aften
mode
gamma
[1] want PGA mosde
[0] delta exp mode
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PO:Oxdl | target Y | 8 0x55 RW expected luminance value
allow_mar
iE [7:4] Luminance margin
Po:oxd2 | 9 7 | oxf2 | RW | [3]reserved
AEC spee
q [2:0]AEC slow speed
P0:0xd3 | Y_average| 8 0x00 RO Current frame luma average
AEC delta When; delta exp_mode open, /e ill
P0:0xd4 8 0x96. | RW . W)= A P A
exp increase or decrease by this value,
AE 2 Wh ler than flicker step, it will
P0:0xd5 C 'step 8 Ox10 RW en exp sma er' an |(j, er step, it wi
sunlight choose this step’s integer times value.
nti_flick E ill ch this value’s int ti
PO:0xd6 anti_tlicke 8 0x96 RW Xp' W1 : CnooSse tn1s value's mieger tmes
r_step to avoid flicker.
ex - .
PO:0xd7 mir?_l 8 0x40 RW Expose minimum value of low 8bit
Exp_
min_I[11:8 [7:4] high 4bit of Expose minimum
P0:0xd8 ] 8 0x02 RW value .
Pga_chang [3:0] Pga_change_times
e_times
P0:0xd9 | reserved 8 0x00 RW reserved
PO:0Oxda | reserved 8 0x00 RW reserved
Precision float 2.6
Auto_post RO/R o
P0:0xdb _.p 8 0x00 When AEC on, it will controlled by AEC
_gain w Y.
When AEC off, user can write it.
Aufo TiE ROIR Precision float 2.6
P0:0xdc __p -1/ 8 0x00 When AEC on, itwill-controlled by AEC
gain W -
When AEC off, user can write it.
Max_exp_ [7:6] reserved
level [5:4] AEC max exposure level .
[3] reserved
P0:0xdd 8 0x22 RW
AAA [2] reserved
_skip_mod [1] AWB skip mode
e [0] ABS skin mode
PO:0Oxde | reserved 8 0x00 RW reserved
PO:Oxdf | reserved 8 0x00 RW reserved
3.2.15 Measure window
*Note: AWB/AEC/ABS share one window setting
Register : .
Address ¢ Bits | Default| R/O Description
Name
big_win_x
P0:0xe0 g_O - 8 0x03 RW | Measure big window left column number
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big Wi
PO:0xel lg_\gvm_y 8 0x02 RW | Measure big window left row number
big Wi
PO:0xe2 lg_vlvm_x 8 0x27 RW | Measure big window right column number
big Wi
PO:0xe3 |g_v1vm_y 8 Oxle RW | Measure big window right row number
Small_win v J
P0:0xe8 w_l 8 0x3b. |-~ RW | Small window width1
Small win \ .
P0:0xe9 w_2 8 Ox6e RW' | Small'window width 2
Small_win . .
PO:0Oxea h—l\NI 8 0x2c RW | Small window height 1
Small_win . .
P0:0xeb h_2 8 0x50 RW |Small window height 2
Small_win . .
PO:0xec hé 8 0x73 RW |Small window height 3
lose_f
P0:0xed ¢ ?;21 ra 8 0x00 RW | Close frame numberl
Close_f
PO:Oxee ?;25 | g | ox00 | RW |Close frame number2
Close_fra [7:4] N/A
P0O:0xef - 4 0x00 | RW
X me3 X [3:0]Close frame number

3.2.16 PGA Control table

*Note: When setting auto_PGA,, user should configure this table.

Register
Address J Bits | Default| R/O Description
Name
P1: | PGA gain 8 0x20 RW Parameterl for PGA control.
0x00 0
P1-0x01 PGA_lgam 8 0x20 RW Parameter2 for PGA control.
PGA_gai p for PGA l.
P1-:0x02 G _ggam 8 20 | RW arameter3 for PGA contro
PGA_gai p 4 for PGA l.
P1-0x03 G _39aln 8 20 | RW arameter4 for PGA contro
PGA_gai p for PGA l.
P1-0x04 G Zgaln 3 0x78 RW arameter5 for PGA contro
PGA_gai p for PGA l.
P1:0x05 G ggaln 8 0x78 RW arameter6 for PGA contro
PGA_gai p 7 for PGA l.
P1-0x06 G Egaln 3 0x78 RW arameter?7 for PGA contro
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P1:0X07 PGA_7ga|n ox78 | Ry |Prameters for PGA control
p1-0x10 | TCA-GaIN ox04 | Ry |Parameterd for PGA control
_0_code
p1-ox11 | FCA-gaIn ox04 | Ry |Prameterl0 for PGA control.
_1 code
PGA_gai Parameter11, for PGA control.
P1:0x12 GA_gain ox04- || Farameterihfor GA contro
_2_code
FCA/ pai Parameter12 for PGA control.
P1:0x13 GA_gain ovod /| | gy |Parametectzior GA contro
_3/ code
PGA_ga Parameterl3 for PGA control.
P1:0x14 GA_gain oxol | Ry |Parameter 3 for PGA contro
_4_code
PGA_gai P 14 for PGA control,
pL0x15 | -/ -9AIn ox0l | mw |Farameterld for PGA contro
_5_code
PGA_gai P 15 for PGA control.
p1:0x1g | T CA-gaIN oxoL | Ry |Parameterls for PGA contro
_6_code
PGA_gai P 16 for PGA control.
pLOx17 | | O -gAIN oxol | ry |Parameterlt for PGA contro
_7_code
P1:0x20 PGAt\_(c))ffse 00 | Rw Parameter17 for PGA control.
P1:0x21 PGAt\_i)ffse 00 | Rw Parameter18 for PGA control.
P1:0x22 PGAt\_;)ffse 00 | Rw Parameter19 for PGA control.
P1:0x23 PGAt\_;)ffse oo Lrw Parameter20 for PGA control.
P1-0x24 PGAt\_fose 000 1 Rw Parameter21 for PGA control.
P1:0x25 PGAt\_;)ffse 00 | Rw Parameter22 for PGA control.
PGA_off P 23 for PGA l.
P1:0x26 Gt—g > 0x00 | RW arameter23 for PGA contro
PGA_off P 24 for PGA l.
P1:0x27 Gt—;) > ox00 | Ry |Farameter24 for PGA contro
PGA
P1:0x40 GAC 0x11 | RW |Reserved.
mode
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3.2.17 PAGE1
Register ; .
Address g Bits | Default| R/O Description
Name
LSC
LSC_red
P1:0x45 b_2 -l 8 0x06 RW | Parameterl for the red channel of LSC.
LSC_gree
P1:0x46 0 _bgz 8 0x06 RW, | Parameterl for the green channel of LSC.
P1:0x47 LSCE;)Iue 8 0x05 RW |Parameterl for the blue channel of LSC.
LSC _red
P1:0x48 b_4r e 8 0x04 RW | Parameter?2 for the red channel of LSC.
LSC
P1:0x49 0 _bg4ree 8 0x03 RW | Parameter2 for the green channel of LSC.
LSC_blue
P1:0x4a 54 8 0x03 | RW |Parameter2 for the blue channel of LSC.
More AWB parameters
AWB_left
P1:0x62 CE) ¢ 8 0xd8 RW |Parameterl for AWB left range
AWB_left
P1:0x63 C_r 8 0x24 | RW |Parameter2 for AWB left range
AWB_left
P1:0x64 - 8 0x24 | RW |Parameter3 for AWB left range
_C_max
AWB _righ .
P1:0x65 ¢ Ch 8 0x24 | RW |Parameterl for AWB right range
AWB, righ .
P1:0x66 ¢ C—:r 8 0xd8 RW | Parameter2 for AWB right range
AWB _righ .
P1:0x67 { C max 8 0x24 | RW |Parameter3 for AWB right range
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Additional CC matrix

[7:2] N/A
CC_mod R
P1:0x69 _e 0x03 W [1] CC_mode
[0]Range_mode
CC_matri R
P1:0x70 X 11 G 0x5d W Parameterl for G range.
CC_matri R
P1:0x71 X 12.G Oxed W Parameter2 for G range.
CC_matri R
P1:0x72 7 ff Parameter3 for G range.
0x Y 13°G Ox W arameter3 for G range
CC_matri R
P1:0x7 - Parameter4 for G range.
0x73 X 21 G Oxe5 W arameter4 for G range
CC_matri R
P1:0x74 x_EZ_G Ox5f W Parameter5 for G range.
CC_matri R
P1:0x75 x_EB_G Oxe6 W Parameter6 for G range.
CC_matri R
P1:0x76 x__ll_B 0x41 W Parameterl for B range.
CC_matri R
P1:0x77 X_IZ_B Oxef W Parameter2 for B range.
CC_matri R
P1:0x78 X 13 B Oxff W Parameter3 for B range.
CC_matri R
P1:0x79 x 21 B Oxff " Parameter4 for B;range.
CC_matri R
PL1:0x7A - Ox5f Parameter5 for B /range.
X 22 B W
CC_matri R
P1:0x7B - Oxfa Parameter6 for B range.
X 23 B w
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