
BF30A2 Datasheet WI-D06F09-H-0046 Rev.A/0 Page 1 of 29

BF30A2 Datasheet

1/15 inch QVGACMOS Image Sensor

BF30A2

Datasheet
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BF30A2 Datasheet

1. General Description

TheBF30A2 is a highly integratedQVGAcamera chipwhich includesCMOS imagesensor (CIS)， image

signal processing function (ISP). It is fabricatedwith theworld’smostadvancedCMOS imagesensor process

to realizeultra-lowdark noise, high sensitivity and very lowpower imaging system.Thesensor consistsof a

248*328effective pixel arraywhichhasanoptical format of 1/15 inch. It has integratednoisecancelingCDS

(CorrelatedDoubleSampling) circuits, analogglobal gain andseparatedR/G/Bgain controller, auto black

level compensationandon-chip 8-bitADC.Theon-chip ISPprovidesa verysmoothAE (AutoExposure) and

accurateAWB(AutoWhiteBalance) control. It providesYCbCr4:2:2 ,RAWandonlyYwithSPIoutput

interface.

This product is capable of operatingat up to 15 framesper secondat 24MHzmaster clock inQVGAresolution,

with complete user control over imagequality anddata formatting.All required imageprocessing functions,

includingexposure control,white balance control, color saturationcontrol andsoon, are alsoprogrammable

through the two-wire serial bus.

2. Features
 Standardoptical format of 1/15 inch forQVGA.
 15 frames/secQVGA YUVmode@24MHZ input clock.
 30 frames/secQVGA RAWmode@24MHZ input clock.
 Ultra-lowdarknoiseat high temperature.
 Outputmode:YCbCr 4:2:2,RAW,onlyY
 Horizontal /Verticalmirror.
 50/60Hz flicker cancellation.
 Autoblack level control.
 Image processing function:GammaCorrection, Bad pixel correction, Color Interpolation, LowPass

Filter, Color Space Conversion, Color Correction, Edge Enhancement, Auto exposure, AutoWhite
Balance,ColorSaturationandContrast, andDataFormatConversion.

 Package:CSP

3. Applications
 Security systems
 CellularPhoneCameras
 PDAs
 Toys
 MP4
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4. Technical Specifications
 Active pixel array: 248*328
 Pixel size: 2.5um×2.5um
 Sensitivity: 1.8V/Lux-sec
 Dark current: 3mV/sat 40℃
 Power supply: 2.7V -3.1V forVDD3A

1.7-3.1V forVDDIO
 Power consumption: 25mW@QVGAoutput
 Standbycurrent: 30uA
 S/NRatio: 35 dB
 Dynamic range: 55dB
 Stable Image temperature: -10~60℃
 Optimal lens chief rayangle: 21.6º
 Package: CSP

5. Functional Overview

Figure1. BlockDiagram
BF30A2 has an active image array of 248x328 pixels. The active pixels are read out progressively

through column/row driver circuits. In order to reduce fixed pattern noise, CDS circuits are adopted. It has a
gain control block that ismainly used to control global gain and color gains to get accurate exposure andwhite
balance under different light condition and color temperature. The analog signal is transferred to digital signal
by A/D converter. The digital signals are processed in the ISP Block, including Bayer interpolation, low pass
filter, color correction, gammacorrection, data format conversionandsoon.
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5.1 PixelArray

Figure2. SensorArrayRegion
The pixel array includes 248×328 effective pixels for imaging, whose address range is from (0, 0) to

(247,327).Thereare6 extra dummyrowsand2 extra dark rowsat the top side.
Pixel array is covered by Bayer color filters as can be seen in the figure2. The primary color BG/GR array

is arranged in line-alternating fashion. Since each pixel can have only one type of color filter on it, only one
color component canbeobtainedbya pixel.

5.2 ColumnCDS

BF30A2 has column/row driver circuits to read out the pixel data progressively. The CDS (Correlated
Double Sampling) circuit reduces temporal noise and pixel level FPN (Fixed Pattern Noise). The unique
patented column buffer amplifier and ASP (Analog Signal Processing) circuit remove column level FPN
causedby varioussourcesofmanufacturingprocess variations.
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5.3 LensChief RayAngle (CRA)

Figure3. CRAinformation

Table1. CRAversus imageheight plot

5.4 Timing controller

 The timing controller controls the following functions
 Array controland framegeneration
 Internal timing signal generationanddistribution
 Frame rate timing

5.5 A/D converter

The analog signals are converted to digital forms one line at a time and data are streamed out column by

Field(%) ImageHeight(mm) CRA(degree)
0 0.00 0
0.1 0.05 2.16
0.2 0.10 4.32
0.3 0.15 6.48
0.4 0.20 8.64
0.5 0.25 10.8
0.6 0.30 12.96
0.7 0.35 15.12
0.8 0.40 17.28
0.9 0.45 19.44
1 0.50 21.6
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BF30A2 Datasheet
column.BF30A2provides the8-bit RawBayerdata for ISPthroughan internal 8-bit data bus.

5.6 Automatic BlackControl

The automatic black level controller calculates the data of the dark row and controls the lowest black level
for output imagedata.

5.7 Image Signal Processor

This block performs all image processing functions includingGammaCorrection, Bad pixel correction, Color
Interpolation, LowPassFilter, Color SpaceConversion,ColorCorrection,EdgeEnhancement,Auto exposure,
AutoWhiteBalance,ColorSaturation,Contrast,DataFormatConversion.

6. Specifications

6.1 Electrical Characteristics

6.1.1 AbsoluteMaximumRatings
 Supply voltage (VDD3A): 2.7~ 3.1V
 Supply voltage (VDDIO): 1.7~3.1V
 Operating temperature: -30~70℃
 Storage temperature: -10~60℃
 ESDRating,HumanBodymode: 2000V

Caution:Stressesexceeding theabsolutemaximumratingsmay induce failure.

6.1.2 DCParameters
Table 2. DCOperationConditions

Symbol Parameter Unit Min. Typ. Max. Notes

VDD3A Analogpower supply V 2.7 2.8 3.1 --
VDDIO DigItal and I/Opower supply V 1.7 2.8 3.1 --
Vih Input voltage logic “1” V 0.7*VDDIO -- -- --

Vil Input voltage logic “0” V -- -- 0.2*VDDIO --

Voh Output voltage logic “1” V 0.9*VDDIO -- -- --

Vol Output voltage logic “0” V -- -- 0.1*VDDIO --

I_vdd3a VDD3Asupply current, mA -- 4 -- 1

I_vddIo VDDIOsupply current, mA -- 4 -- 1

Note：
1. VDD3A=VDDIO=2.8V （the current in15 fpsatYUVmodeand30fpsatRAWmodearenearly the

same, the current in30fpsat onlyYmode ismax.）
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6.1.3 ClockRequirement

Table 3. ACOperationConditions
Symbol Parameter Unit Min. Typ. Max. Notes
XCLK External clock frequency MHz -- 24 -- 1
MCLK Master clock MHz -- 3 -- 2
SCLK two-wire serial interface clock frequency KHz -- 400 -- 3

Note:
1. XCLK is the input clock.
2. MCLK is themaster clockof the system,with different outputmodecontrol, the frequency canvary.
3. SCLK isdrivenbyhost processor. For thedetail serial bus timing, refer to two-wire serial Interface

section

6.2 Electro-Optical Characteristics

Clock frequency: 24MHz.
Operatingvoltage:VDD3A=VDDIO=2.8V
Operating temperature: 25°C

Table4. Electro-OpticalCharacteristics
Parameter Unit Min. Typ. Max. Notes
Sensitivity V/Lux·sec -- 1.8 -- 1
Darkcurrent mV/sec -- 3 -- 2
S/N ratio dB -- 35 -- --
DynamicRange dB -- 55 -- --
FrameRate fps -- 15 15 3

Notes:
1. With color filter,measuredat 50 luxgreen light conditionat room temperature.
2. Measuredat darkcondition for exposure timeof 1s (40Celsius).
3. With 240×320windowsizeatMCLK3MHz.

6.3 Timing

6.3.1 TheSensor-coreReadoutMode

Figure4. Internal clockTiming
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Figure5. InternalHorizontalTimingYUV4:2:2

Figure6. InternalFrameTimingYUV4:2:2

Figure7. SPIData transfer interface

Table 5. ACCharacteristics
Symbol Descriptions Min. Typ. Max. Unit

tPCLK tP=2x tMCLK -- 666.6 -- ns

fMCLK MasterClockFrequency -- 3 -- MHz
fVCLK VideoClockFrequency -- 24 -- MHz
tLINE Line length -- 294x tP -- ns

6.4 Color Filter Spectral Characteristics

Theoptical spectrumof color filters is shownbelow.
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Figure8. SpectralCharacteristics

7. Two-wire serial interface&Register

7.1 Theory of Operation

The registers of BF30A2 are written and read through the two-wire serial interface. BF30A2 has two-wire
serial interface slave and master. BF30A2 is controlled by the two-wire serial interface clock (SCLK), which is
driven by the two-wire serial interface master. Data is transferred into and out of BF30A2 through the two-wire
serial interface data (SDA) line. The SCL and SDA lines are pulled up to external VDDIO by a 2kΩ off-chip
resistor. Either the slave or the master device can pull the lines down. The two-wire serial interface protocol
determineswhichdevice is allowed topull the two linesdownat anygiven time.

Note:Two-wire serial interfacedeviceaddressofBF30A2 is7’b1101110 (0X6e).

Startbit

Thestart bit is definedasaHIGH toLOWtransitionof thedata linewhile the clock line isHIGH.

Stopbit

Thestopbit is definedasa LOWtoHIGH transitionof thedata linewhile the clock line isHIGH.

SlaveAddress

The 8-bit address of a two-wire serial interface device consists of 7 bits of address and 1 bit of direction.A0 in
theLSBof theaddress indicateswritemode, andA1 indicates read-mode.

Databit transfer
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One data bit is transferred during each clock pulse. The two-wire serial interface clock pulse is provided by the
master. The data must be stable during the HIGH period of the two-wire serial interface clock: it can only
change when the two-wire serial interface clock is LOW. Data is transferred 8 bits at a time, followed by an
acknowledgebit.

Acknowledgebit

The receiver generates the acknowledge clock pulse. The transmitter (which is themaster whenwriting, or the
slave when reading) releases the data line, and receiver indicates an acknowledge bit by pulling the data line
lowduring theacknowledgeclockpulse.

No-acknowledgebit

The no-acknowledge bit is generated when the data line is not pulled down by the receiver during the
acknowledgeclockpulse.Ano-acknowledgebit is used to terminatea 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 or a write,
where a 0 indicates a write and a 1 indicates a read. The slave device acknowledges its address by sending
anacknowledgebit back to themaster.

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 BF30A2 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 arewritten
to thenext register address.Themaster stopswriting bysendinga start or stopbit.

A typical read sequence is executed as follows. First themaster sends thewrite-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. Themaster sends an acknowledge bit
after each 8-bit transfer. The register address is auto-incremented after each 8 bit is transferred. The data
transfer is stoppedwhen themaster sendsa no-acknowledgebit.

7.2 Two-wire Serial Interface Functional Description

SingleWriteModeOperation

MultipleWriteMode (Register address is increasedautomatically)1operation
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SingleReadModeOperation

MultipleReadMode (Registeraddress is increasedautomatically)1Operation

Frommaster to slave Fromslave tomaster
S:Start condition. Sr:RepeatedStart (Startwithout preceding stop.)
SlaveAddress:
writeaddress=0xdc= 11011100b
readaddress=0xdd= 11011101b
R/W:Read/Write selection.High= read, LOW=write.
A:Acknowledgebit. NA:NoAcknowledge.
Data: 8-bit data P:Stop condition
Note1: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 operation in
writemode.Data from invalid registers areundefined in readmode.

7.3 The Two-wire Serial Interface Timing

Figure9.Two-WireSerial InterfaceTiming
Table 6. ACCharacteristics ofTwo-WireSerial Interface

Symbol Descriptions Min. Typ. Max. Unit
tR, tF two-wire serial interface rise/fall times -- -- 300 ns
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tLOW ClockLowPeriod 1.3 -- -- us
tHIGH ClockHighPeriod 600 -- -- ns
tHD:STA Start conditionHoldTime 600 -- -- ns
tSU:STA Start conditionSetupTime 600 -- -- ns
tHD:DAT Data-inHoldTime 0 -- -- ns
tSU:DAT Data-inSetupTime 100 -- -- ns
tSU:STO StopconditionSetupTime 600 -- -- ns

7.4 Register Summary (full list)

Table7.BF30A2all registers

Address Name Width
Default

value
Description

00h SC_CNTL0D 8 00h

Bit[7]:1'b1:int_timwillnotplus1;

1'b0:int_timwill plus1;

Bit[6]:1'b1:PD_RAMPsignalalwaysbe1;

1'b0:PD_RAMPsignalwillbeapluse;

Bit[5]:1'b0:Normalreset;

1'b1:Linereset2activelines(Doublereset);

Bit[4]:1'b1:READENsignalalwaysbe1;

1'b0:READENsignalwillbeapluse;

Bit[3]:Mirror

1'b0:Normal image 1'b1:Mirror image

Bit[2]:VerticalFlip

1'b0:Normal image 1'b1:Vertically flip image

Bit[1]:WindowingControl

1'b0:Normaloutput (Defaultvalue);

1'b1:EnableWindowing;

Bit[0]:Reserved.

01h BLUE_GAIN 6 1ah Bluegain7bit foroutdoorscene,6bitsfor indoorscene.

02h RED_GAIN 6 1ah Redgain7bit foroutdoorscene,6bits for indoorscene.

03h SC_CNTL3 7 44h

Bit[7]:Reserved.

Bit[6]:1'b1,pixelarrayreset intervalalsoresetoperate;

1'b0,pixelarrayreset intervaldonothing；

Bit[5]:1'b1: reset intervaladdress is335;

1'b0: reset intervaladdress is334;

Bit[4]:1'b1:GLB_GAIN_INnodelay;

1'b0:GLB_GAIN_INdelayoneframe;

Bit[3:0]:ControlthedelayofHSYNCEtoHREF_DAT

04h VBLANK_PIX[7:0] 8 00h Dummylinelow8Bits

05h TX_R[5:0] 6 25h ControltherisingedgeofTX,TX risingedgehigh6Bits
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Address Name Width
Default

value
Description

06h TX_F[5:0] 6 26h Controlthefallingedgeof TX,TX fallingedgehigh6Bits

07h READEN_F[7:0] 8 7fh Controlthefallingedgeof READEN,READENfallingedgelow8Bits

08h TX21_F1 5 07h Controlthefirst fallingedgeofthesignal(TX21)

09h TX22_F1 5 0fh Controlthefirst fallingedgeofthesignal(TX22)

0ah Col_En_R 5 06h ControltherisingedgeofCol_En.

0bh COM3 8 00h

CommonControl3,

Bit[7]:validdatachangeforadjust toccirpacketcode

1'b0:normaldata

1'b1:changedata0x00todata0x01,andchangedata0xff todata0xfe ;

Bit[6]: rowcounterafterwindow

1'b1:enable 1'b0:disable

Bit[5]:UVoutputvalueselect

1'b0:outputnormalvalue;

1'b1:outputfixedvalueset inMANUandMANV;

Bit[4]:1'b1:DATcounterdelayonesclk

1'b0:nodelay

Bit[3:0]: skip frame counter; if FRAME_CNT_REG=0, don't skip frame; else skip as

manyasFRAME_CNT_REGframes;

12h COM0 8 20h

CommonControl0,

Bit[7]:OutputFormat-VerticalFrame(row)endlow1bits.

Bit[6]:output data of packet sequence ,LSB andMSB crossing-over of CODE, like

FramestartpacketandDatapacket:

1'b0:LSB/MSB 1'b1:MSB/LSB

Bit[5]:zhanxunormtkccirpacketswapcontrol :

1'b1:swap 1'b0:noswap.

Bit[4]:zhanxunormtkccirpacketselectcontrol:

1'b1:selectzhanxunccir 1'b0:selectmtkccir

Bit[3]:1'b0:Output8'h00duringhblank

1'b1:Outputnormallyduringhblank

bit[2:0]:

000:YUV422,

001:BayerRaw,

011:OnlyY,

101:ProcessedRaw.

13h COM8 8 07h

Bit[7]:1'b1:AE_TAR

1'b0: AE_TAR_MODIFY (decrease the target brightness based on the

numberofoverexposurepixels)

Bit[6]:Select INT_TIM>STEPor INT_TIM<STEPtowrite

1'b0: INT_TIM>STEP(steps) 1'b1: INT_TIM<STEP(rows)

Bit[5]:1'b0:AEadjustseverytwoframes;
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Address Name Width
Default

value
Description

1'b1:AEadjustsevery framewhen indarksceneor inbrightscene;

Bit[4]:STEPS_EN when STEPS_EN chages,and Bit[1] is zero，AE is adjusted by

men.

Bit[3]:GLB_GAIN0writteniseffectivewhenAGCdisable

1'b0:GLB_GAIN0writtendisable;

1'b1:GLB_GAIN0writtenenable;

Bit[2]:AGCEnable.

1'b0:OFF(GAINandINT_TIMcanbewrite) ;

1'b1:ON(GAINandINT_TIMcanNOTbewrite);

Bit[1]:1'b1:autoAE 1'b0:manualAEstepbystep;

Bit[0]:AECEnable.

1'b0:OFF 1'b1:ON.

14h P_PIXEL_OE 8 RO
Thenumber of the overexposure pixelsused tomodify the target brightnessand the

adjustingspeed.

15h COM1 8 00h

CommonControl1,

Bit[7]:VCLKreverse,beforegated latch

Bit[6]: inputhsyncselectbeforewindow

1'b0:nohsyncwhenvsync_dat=0 1'b1:alwayshashsync

Bit[5]:VSYNCoutputselectionbeforpacketcode,

1'b0:VSYNC_IMAGE 1'b1:VSYNC_DAT

Bit[4]:VCLKreverse,aftergated latch

Bit[3]:HSYNCoutputselectbeforcode,

1'b0:HSYNC 1'b1:HREF.

Bit[2]:1'b0:noHREFwhenVSYNC_DAT=0;

1'b1:alwayshasHREFnomatterVSYNC_DAT=0ornot;

Bit[1]:Negativeimageenable

1'b0:Normal image 1'b1:Negativeimage

Bit[0]:Negative enable

1'b0:Normal 1'b1:Negativepixel(if thepixel'sY>=128)

17h HSTART 8 00h OutputFormat-HorizontalFrame(HREFcolumn)starthigh8-bit

18h HSTOP 8 f0h OutputFormat-HorizontalFrame(HREFcolumn)endhigh8-bit

19h VSTART 8 00h OutputFormat-VerticalFrame(row)starthigh8-Bit

1ah VSTOP 8 a0h OutputFormat-VerticalFrame(row)endhigh8-Bit(low1bitsareatCOM0[7])

1ch Din_Set1 6 10h Bit[5:0]:Din_SetVALUE1

1dh Din_Set2 6 13h Bit[5:0]:Din_SetVALUE2

1eh LINE_LENGTH_LSB 8 26h Bit[7:0] :LINE_LENGTH[7:0].

1fh LINE_LENGTH_HSB 2 01h
Bit[7:2]:Reserved.

Bit[1:0] :LINE_LENGTH[9:8].

20h Rst_Comp_R1[5:0] 6 1bh ControlthefirstrisingedgeofRst_Comp

21h Rst_Comp_R2[5:0] 6 1dh ControltherisingedgeofRst_Ramp
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Address Name Width
Default

value
Description

22h Set_Ramp_R2[5:0] 6 24h ControlthethirdrisingedgeofSet_Ramp

23h GLGAINREG 7 33h

GreenGain[2:0],

Bit[6:4]:G1Gain(UsedasGreengain [2:0]ofevencolumn),

Bit[2:0]:G2Gain(UsedasGreengain[2:0]ofoddcolumn).

24h AE_TAR1 8 48h Ytarget.

25h
K_GLB_GIAN

AE_LOC
8 64h

Bit[7:4]:K_GLB_GIAN,LSBofGLB_GAINslope.

Bit[3:0]:AE_LOC,INT_TIMEandGLB_GAINlock.

27h Set_Ramp_R3[6:0] 7 4eh ControlthefirstchangepointedgeofDin_Set

28h Clamp_En_F[4:0] 5 12h ControlthefallingedgeofClamp_En;

29h Ramp_En_R1[6:0] 7 28h ControlthesecondrisingedgeofRamp_En

2ah Ramp_En_F1[6:0] 7 48h ControlthesecondfallingedgeofRamp_En

2bh Ramp_En_R2[7:0] 8 52h ControltherisingedgeofInv_En

2ch Ramp_En_F2[7:0] 8 79h Controlthefallingedgeof Inv_En

2dh Inv_En_R[7:0] 8 49h ControltherisingedgeofInverse

2eh Tran_En_R[7:0] 8 8ch ControltherisingedgeofInvcom_En

2fh {WIN_ST,WIN_ED} 8 0fh
Bit[7:4]:WhenWindowingControlenable,that inwindowmode,X_WIN_START.

Bit[3:0]:WhenWindowingControlenable,that inwindowmode,X_WIN_END.

30h AVER_E_I2C 7 08h ManualblacklevelvalueforEcol;

31h AVER_O_I2C 7 08h ManualblacklevelvalueforOcol;

32h DARK_E_AVER[6:0] 7 RO current frameblacklevelcalculationvaluefor Ecol;

33h DARK_O_AVER[6:0] 7 RO current frameblacklevelcalculationvaluefor Ocol;

34h AVER_E_TAR[7:0] 7 00h Blacklevel target forEcol;

35h AVER_O_TAR[7:0] 7 00h Blacklevel target forEcol;

36h AVER_LOCK 8 32h
Bit[7:4]: lockvaluetoupdate withcurrent frameblacklevel ;

Bit[3:0]: lockvaluetoupdate withpreviousframeblack level+1/ -1;

37h MODE_CNTL 8 13h

Bit[7]:BYPASS_BC

1'b1:bypassdigitalblackcntl;

1'b0:don'tbypassdigitalblackcntl;

Bit[6]:Testpattern

1'b1:Testpatternfunctionon;

1'b0:Testpatternfunctionoff;

Bit[5]:Testpatternmodecontrol

Bit[4]:darkrowselect

1'b0:select1darkrow;

1'b1:select2darkrow;

Bit[3]:black leveladjustmode

1'b1,usethis frameblack levelasAVER;

1'b0,uselast frameblack levelvariety1asAVER.

Bit[2]:channelexchangemode

1'b1,on; 1'b0,off.
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Address Name Width
Default

value
Description

Bit[1]:evenchanneladjustmode

1'b1,auto; 1'b0,manual.

Bit[0]:oddchanneladjustmode

1'b1,auto; 1'b0,manual.

38h AVER_E 7 RO ReadoutblackaverforEB/EG,thisvalueisonlyadjustedbyanalogadjustment

39h AVER_O 7 RO ReadoutblackaverforOR/OG,thisvalueisonlyadjustedbyanalogadjustment

3ah MAN_P 8 80h Testpatternvalue

40h k0 6 24h GammaCorrectionSlopCoefficients

41h k1 6 30h GammaCorrectionSlopCoefficients

42h k2 6 24h GammaCorrectionSlopCoefficients

43h k3 6 1dh GammaCorrectionSlopCoefficients

44h k4 6 1ah GammaCorrectionSlopCoefficients

45h k5 5 14h GammaCorrectionSlopCoefficients

46h k6 5 11h GammaCorrectionSlopCoefficients

47h k7 5 0eh GammaCorrectionSlopCoefficients

48h k8 5 0dh GammaCorrectionSlopCoefficients

49h k9 5 0ch GammaCorrectionSlopCoefficients

4bh k10 4 0bh GammaCorrectionSlopCoefficients

4ch k11 4 09h GammaCorrectionSlopCoefficients

4eh k12 4 09h GammaCorrectionSlopCoefficients

4fh k13 4 08h GammaCorrectionSlopCoefficients

51h TARGET1 6 01h ColorCorrectionCoefficients1

52h TARGET2 6 21h ColorCorrectionCoefficients2

53h TARGET3 6 26h ColorCorrectionCoefficients3

54h TARGET4 6 05h ColorCorrectionCoefficients4

55h CON_CTRL1 6 08h

Bit[5]:Graysectiondenoiseswitch.

1'b0:disable 1'b1:enable

Bit[4]:Graysectiondenoisemeanselect.

Bit[3:0]:BRIGHT, increasebrightnessin lowlightscene.

56h Y_COEF 8 80h YCoefficientforContrast

57h TARGET5 6 28h ColorCorrectionCoefficients5

58h TARGET6 6 02h ColorCorrectionCoefficients6

59h GLB_GAIN_TH 6 20h
Bit[7]:CCdenoiseadjustenable 0:enable 1:disable

Bit[6:0] :GLB_GAIN_THforCCadjust, GLB_GAIN>GLB_GAIN_TH,doadjust

5ah BRIGHT_ALL 7 00h

Bit[6]: thesignforbrightnessadjust:

1'b1:positive 1'b0:negative

Bit[5:0]:brightnessvaluesize.

67h MANU 8 80h ManualUvalue

68h MANV 8 80h ManualVvalue
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Address Name Width
Default

value
Description

6bh COM2 8 70h

CommonControl2,

Bit[7]:hsyncmodeafterwindow:

1'b0:nohsyncwhenvsync_dat=0;

1'b1:alwayshashsyncnomattervsync_dat=0ornot

Bit[6]:posedgeandnegedgeofVSYNCintheMTKmode:

1'b1:enable 1'b0:disable

Bit[5]:posedgeofHSYNCintheMTKmode:

1'b1:enable 1'b0:disable

Bit[4]:posedgeofHREFintheMTKmode:

1'b1:enable 1'b0:disable

Bit[3:2]:YUV_ODR

2'b00:YUYV

2'b01:UYVY

2'b10:YVYU

2'b11:VYUY

Bit[1]:1'b0:noahead 1'b1:CKGATEahead0.5SCLK

Bit[0]:1'b0:continuousclock 1'b1:GATEDclock.

70h IntCtr 8 0fh

Bit[7]:STOP_Sram--sramon/off

1'b0:on 1'b1:off

Bit[6]:raw_Switch--outputrawdataselect

1'b0:output rawdataisdealedwithbadpixelcorrectionanddenoise

1'b1:output rawdatais input rawdata

Bit[5]:skin_denoise--skinstrongdenoiseon/off

1'b0:on 1'b1:off

Bit[4]:G_off_En--gridcorrectionon/off

1'b0:off 1'b1:on

Bit[3]:Edge_Switch--edgeenhancementon/off

1'b0:off 1'b1:on

Bit[2]:Clu_Switch--clustercorrectionon/off

1'b0:off 1'b1:on

Bit[1]:Bp_Switch--badpixelcorrectionon/off

1'b0:off 1'b1:on

Bit[0]:Lpf_Switch--denoiseon/off

1'b0:off 1'b1:on

71h BpcCtr 8 47h

Bit[7:4]:Bp_TH1--thresholdforbadpixel

Bit[3]:Den_Out_En--denoiseoutdooron/off

1'b0:on 1'b1:off

Bit[2]:Denoise_sel--edgemean fordenoise(on/off)

1'b0:selectcenterpixel fordenoise

1'b1:selectedgemeanfordenoise(nobadpixel)
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Address Name Width
Default

value
Description

Bit[1:0]:thegainvalueforclustercorrection

2'b00:1/4 2'b01:3/8

2'b10:1/2 2'b11:3/4

72h DenCtr1 8 48h

Bit[7]:reserved;

Bit[6]:DE_DARK_SEL;

1'b0:lowlightstrongdenoiserangefromalggain0x30t00x3f

1'b0:lowlightstrongdenoiserangefromalggain0x30t00x4f

Bit[5:0]:Base_VAR--basethresholdfordenoise

73h DenCtr2 8 68h
Bit[7:4]:thresholdtojudgewhether it isbadregion(*2)

Bit[3:0]:Int_tim_th-- foroutdoordenoise(*16)

74h DenCtr3 8 a2h

Bit[7:4]:theflat regionthresholdvalue(*2)

Bit[3]:Cen_Mean_sel--dataselect fordenoise

1'b0:selectmeanvaluetocalculatevariance(flat region)

1'b1:selectcenterpixel tocalculatevariance

Bit[2]:DE_N_SEL--SelectedoldDe-noiseornewDe-noise,

0:SelectoldDe-noise

1:Select newDe-noise

Bit[1:0]:Edg_En_Max--maximumvalueaddorminusonedge

2'b00:1/4*Y_CEN 2'b01:1/2*Y_CEN

2'b10:3/4*Y_CEN 2'b11:Y_CEN

75h EgeCtr1 8 bfh

Bit[7:6]:OUT_DE_S--outdoor weak denoise, the denoise become weaker when this

valuebecomesmaller;

Bit[5:3]:Edge_TH--thresholdforedgedetection(*2)

Bit[2:0]:Flat_TH--thresholdfor flat field(*2)

76h EgeCtr2 8 23h

Bit[7]:Gray_judge,1'b0:grayarea judgeincludeall region;

1'b1:grayareajudgeexceptedgeregion

Bit[6:4]:Edge_Gain_P--positiveedgeenhancementgain

3'b000:0.5 3'b001:1.0

3'b010:1.5 3'b011:2.0

3'b100:2.5 3'b101:3.0

3'b110:3.5 3'b111:4.5

else:1.0

Bit[2:0]:Edge_Gain_N--negativeedgeenhancementgain

3'b000:0.5 3'b001:1.0

3'b010:1.5 3'b011:2.0

3'b100:2.5 3'b101:3.0

3'b110:3.5 3'b111:4.5

else:1.0

77h DenCtr4 8 ffh
Bit[7:4]:dark area strong denoise scope, the denoise becomes stronger when this

valuebecomeslarger;

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25

★外
部公
开★
比亚
迪半
导体
官网
 202
6‑0
1‑1
5 10
:37:
25



BF30A2 Datasheet WI-D06F09-H-0046 Rev.A/0 Page 20 of 29

BF30A2 Datasheet

Address Name Width
Default

value
Description

Bit[3:0]:skin area strong denoise scope, the denoise becomes stronger when this

valuebecomeslarger;

78h G_OFF_TH 8 33h
beusedtochoosetheareatodode_grid,whenSTDissmaller thanthisvalue,do

de_grid,elsedon'tdode_grid

80h AE_SPEED 8 00h
Bit[7:4] : thespeedofadjustingfromlight todark

Bit[3:0] : thespeedofadjustingfromdark tolight

81h GLB_MIN1D 8 1bh GLB_MIN1 8Bits

82h GLB_MAX1D 8 37h GLB_MAX1 8Bits

83h GLB_MIN2D 8 39h GLB_MIN2 8Bits

84h GLB_MAX2D 8 5dh GLB_MAX2 8Bits

85h GLB_MIN3D 8 39h GLB_MIN3 8Bits

86h GLB_MAX3D 8 30h GLB_MAX3 8Bits

87h GLB_GAIN0 7 10h GLB_GAIN0register.

88h Y_AVER 8 RO theY_averofthecurrentframe

89h INT_MID_I2C 8 45h

Bit[7:4]:the lock threshold*4 forwhen thenext frame'sP_PIXEL_OE is larger than

theformerframe'sP_PIXEL_OE,thenupdatetheP_PIXEL_OEvalue

Bit[3:0]:INT_MID: the integral time when the GLB_MIN begin to become larger in

ordertoadjust thepicturemorefast.

8ah INT_STEP_50 8 66h thelow8Bitsoftheminimumintegral timeforeverysteptoavoidflicker for50HZlight.

8bh INT_STEP 8 03h
stepsof INT_TIM,usewithCOM8[4]&COM8[2].

canbewritewhenCOM8[4]=0&COM8[2]=0.

8ch INT_TIM[15:8] 4 RO real integrationtimeMSB.

8dh INT_TIM[7:0] 8 RO real integrationtimeLSB.

8fh INT_MIN 8 82h
Bit[7]:1'b0: INT_MINisasbigasthe integral timeofonestep;

1'b1: INT_MINisBit[6:0].(theminimumintegral timewillbeINT_MIN[6:0].

90h GAIN_BEG_4D 8 d7h Curveline:thefifthbeginningpoint

91h GAIN_END_4D 8 30h Curveline:thefifthendingpoint

92h GLB_HIGH 7 88h

Bit[7:4]:thethresholdofgain:

TH3:GLB_HIGH[4],GLB_MIND2;

TH4:GLB_HIGH[5],GLB_MIND3;

TH5:GLB_HIGH[6],GLB_MAXD2.

TH6:GLB_HIGH[7],GLB_MAXD3.

Bit[3]:theendingpointof line4,themsb

Bit[2]:thestartingpointof line4,themsb

Bit[1]:theendingpointof line3,themsb

Bit[0]: thestartingpointof line3,themsb

94h TAR_BASE0 8 82h

Bit[7:4]:(192+Bit[7 :4]*4 ) as threshold to judje one pixel whether to be over exposure

pixel;

Bit[3:0]:control thestartofAE
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Address Name Width
Default

value
Description

95h TAR_BASE1 8 8dh

Bit[7:4]: isusedtomodifythedifferenceofY_AVERandmodifiedAE_TAR).the

smallerTAR_BASE1[7:4] is ,theslowertheAEadjusting.

Bit[3:0]:thesmallestvaluethetargetbrightnesscanachieve.

(AE_TAR*TAR_BASE1[3:0]/16). thesmallerTAR_BASE1[3:0] is, thequickertheAE

adjusting.

9ah INT_TIM_TH 8 18h Thresholdfor INT_TIMEtojudgeoutdoorscene

9dh Gain_OR_Last 8 RO Thevalueofgain_or_last[9:1] toget theGLB_GAIN0throughsomeoperation

9eh YBRIGHT_TH 8 b6h

Bit[7:4] : thespeed ofAEtoadjust fromdarktobright.thebigger it is ,thequicker the

AEadjusting.

Bit[3:0]: it issetto limit thespeedofAEtoavoidoveradjusting.thebigger it is ,the

quickertheAEadjusting.

a0h UPDATE_MODE 8 87h

Bit[7:4]:AWBcriterion:Y_LOW*4.

Bit3]:SKIN_M_EN if the pixel adjust towhite pixel conditions and skin pixel conditions

atthesametime:

1’b0:judgewhitepixel first 1’b1:judgeskinpixelfirst

Bit[2]:YCBCR limit enable for white pixel

judgement,(Y-CB-CR)>YCBCR_LIMIT(0xae);

Bit[1]:UPDATE_MODE

0:RGAIN/BGAINcanbewrite ifAWB_EN=0stridesover

vsync'snegedge,elsecannotbewriten

1:RGAIN/BGAINcanbewritenomatterAWB_EN=0stridesover

vsync'snegedgeornot

Bit[0]:AWB_ENABLE:

1:AWBon 0:AWBoff

a1h AWB_TH1_SET 8 93h

Bit[7]:OUTDOOR_EN,outdoorenable.

Bit[6:4]:GChannel Gain(Bit[2:0] isusedasGreenGain[5:3]).

Bit[3:0]:AWB_LOCK,Autowhitebalancelockboundary;

a2h BLU_GAIN_TH1 6 0ah
Bit[7:6]:Reserved;

Bit[5:0]:Minimumbluegain for indoorscene.

a3h BLU_GAIN_TH2 6 30h
Bit[7:6]:Reserved;

Bit[5:0]:Maximumbluegain for indoorscene.

a4h RED_GAIN_TH1 6 08h
Bit[7:6]:Reserved;

Bit[5:0]:Minimumredgain for indoorscene.

a5h RED_GAIN_TH2 6 30h
Bit[7:6]:Reserved;

Bit[5:0]:Maximumredgainfor indoorscene.

a7h CB_TARGET 8 80h Cbframeaveragetargetvalue

a8h CR_TARGET 8 80h Crframeaveragetargetvalue

a9h CB_LIMIT 7 1eh
Bit[7:6]:Reserved;

Bit[5:0]:AWBcriterion:CB, thethresholdof|CB-CB_TARGET*4|.

aah CR_LIMIT 7 19h Bit[7:6]:Reserved;
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Address Name Width
Default

value
Description

Bit[5:0]:AWBcriterion:CR, thethresholdof |CR-CR_TARGET*4|.

abh CBCR_LIMIT 8 1eh Bit[7:0]:AWBcriterion:|CR-CR_TARGET|+|CB-CB_TARGET*4|.

aeh YCBCR_LIMIT 8 40h AWBcriterion:Y-(CB+CR)>YCBCR_LIMIT

afh DIG_SLOPE 8 0ah
Bit7:4]:ColorGainoffset,thepracticeofgain=colorgain-gain_offset*2

Bit[3:0]:slopofcolorgainfordigitalgain

b1h CB_COEF_NF 8 c6h CbSaturationCoefficient low8bit forNF

b2h CR_COEF_NF 8 cch CrSaturation Coefficient low8bit forNF

b3h SAT_CTRL1 8 00h

Bit[7:4]:usedtoselect themeanofthegraysectionfor test,GRAY_TH*2.

Bit[3]:theswitchof lowlightsaturation.

Bit[2]:theswitchof lowlightscenedecreasesaturation(usewith0xb4).

Bit[1:0]:lowlightsaturation

2'b00:decreasesaturation ifY<8.

2'b01:decreasesaturation ifY<16.

2'b1x:decreasesaturationifY<32.

b4h SAT_GAIN_TH 5 0ch Bit[4:0]:thethresholdofGLB_GAINfor lowlightscenedecreasesaturation.

c8h BLUE_GAIN_LOW_OUT 7 13h Bit[6:0]:Thethresholdofblue_gain_low_out

c9h BLUE_GAIN_HIGH_OUT 7 16h Bit[6:0]:Thethresholdofblue_gain_high_out

cah VREG 8 03h

Bit[7]:VCLKdelay1select

1'b0:delay0ns(default);

1'b1:delay6ns;

Bit[6]:SCLKdelayselect

1'b0:delay0ns(default);

1'b1:delay3ns;

Bit[5:4]:VCLKdelay2select

2'b00:delay0ns(default);

2'b01:delay3ns;

2'b10:delay6ns;

2'b11:delay9ns;

Bit[3:2]:Signal-chainclockfrequencyselect

2'b0x:2xPCLK

2'b10:1/2systemclock;

2'b11:systemclock;

Bit[1]:counterclockselect

1'b0:normal;

1'b1: reverse;

Bit[0]:systemclockfrequencyselect

1'b0:1/2inputclock;

1'b1: inputclock;

cbh REG_COM 8 66h
Bit[7:4]:i-biasforcom2:

4'b0000:i=10uA 0001~1111:i=0.5uA*Bit[7:4]
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Address Name Width
Default

value
Description

Bit[3:0]:i-biasforcom1:

i=0.5uA*Bit[7:4]

cch REG_COM2 8 52h

Bit[7:6]:LDOoutputcontrol :

2'b00:1.70V 2'b01:1.80V 2'b11:1.90V 2'b11:2.00V

Bit[5:3]:controlbiasofpixel:

3'b000:1uA 3'b001:1.5uA 3'b010:2uA 3'b011:3uA

3'b100:4uA 3'b101:5uA 3'b110:6uA 3'b111:7uA

Bit[2:0]:VDDCvoltageselect:

v=0.8V+Bit[2:0]

cdh REG_COM3 8 4ch

Bit[7]:inputclockdiglitchenable

1'b0:disable 1'b1:enable

Bit[6]:reserved

Bit[5]:LDOmode

1'b0:LDOworkenable 1'b1:LDOworkdisalbe

Bit[4:2]:reserved

Bit[1]:clk_dec_sel

1'b0:decoderdelay2ns;

1'b1:decoderdelay5ns;

Bit[0]: rampclockfrequencyselect

1'b0:1/2clock 1'b1:normalclock

ceh REG_BIAS 8 b2h

Bit[7:5]:VDDPoutputselect:

v=2.0V+Bit[7:5]

Bit[4:0]:control thebiascurrentof ramp:

i=3.1uA+0.08uA*Bit[4:0]

cfh PDA_REG 8 b1h

Bit[7]:SDAoutputdrivecapabilitycontrol

1'b0:4mA 1'b1:8mA(default);

Bit[6:5]:SD/VCLKoutputdrivecapability

2'b00: 4mA 2'b01:8mA 2'b10: 12mA 2'b11:

16mA

Bit[4]:outputSD/VCLKpadtristate:

1'b1:tristate 1'b0:normal

Bit[3]: reserved

Bit[2]:powerdownVDDPcontrol:

1'b0:VDDPnormal

1'b1:PowerdownVDDP,(whenpowerdownVDDP,VDDP=VDD3A)

Bit[1]: reserved

Bit[0]:Softsleepmode

1'b0: disablestandbymode;

1'b1: enablestandbymode(default);

d3h RED_GAIN_LOW_OUT 7 0ch Bit[6:0]:Thethresholdofred_gain_low_out
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Address Name Width
Default

value
Description

d4h RED_GAIN_HIGH_OUT 7 26h Bit[6:0]:Thethresholdofred_gain_high_out

d8h GAIN_BEG_0D 8 0fh Curveline:thefirstbeginningpoint

d9h GAIN_END_0D 8 20h Curveline:thefirstendingpoint

dah GAIN_BEG_1D 8 21h Curveline:thesecondbeginningpoint

dbh GAIN_END_1D 8 42h Curveline:thesecondendingpoint

dch GAIN_BEG_2D 8 43h Curveline:thethirdbeginningpoint

ddh GAIN_END_2D 8 7eh Curveline:thethirdendingpoint

deh GAIN_BEG_3D 8 84h Curveline:theforthbeginningpoint

dfh GAIN_END_3D 8 d6h Curveline:theforthendingpoint

eeh P_TH 6 0fh Bit[5:0]:ProbabilityThreshold

efh SKIN_CTR 3 4h

Bit[2]:1'b0:Disableskin function,

1'b1:Enableskin function;

Bit[1]:1'b0:Disablewhitepixelssigningfunction,

1'b1:Enablewhitepixelssigningfunction;

Bit[0]:1'b0:displayfull resolution,

1'b1:onlydisplayskinarea;

f0h INT_MAX_I2C 6 d3h

Bit[7:6]:P_OE_SEL(what isP_OE_SEL)

2'b00:/2^15 2'b01:/2^16

2'b10:/2^17 2'b11:/2^18

Bit[5:0]:INT_MAX,theMAXstepsof integral time

f1h ISPBYPS 6 0h

Bit[7:6]:reserved

Bit[5]:Contrastenable

1'b0:enable, 1'b1:disable

Bit[4]:CC_SPenable

1'b0:enable, 1'b1:disable

Bit[3]:ColorCorrectionenable

1'b0:enable, 1'b1:disable

Bit[2]:ColorInterpolationenable

1'b0:enable, 1'b1:disable

Bit[1]:GammaCorrectionenable

1'b0:enable, 1'b1:disable

Bit[0]:saturationenable

1'b0:enable, 1'b1:disable

f2h SCCB_RESET 1 0h

Bit[7:1]:reserved

Bit[0]:SCCB_RESET

1'b0:Nochange

1'b1:Resetsall registers todefaultvalues

fbh VER_Semiconductor 4 fh,RO Version

fch PIDH_Semiconductor 8 3bh,RO ProductIDMSB

fdh PIDL_Semiconductor 8 02h,RO ProductIDLSB
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8. Package Specification

DieCenter: (X:0,Y:0)
PixelArrayCenter: (X:-172um,Y:-24.8um)

Figure10. CSPdimensiondescription
Table7 CSPDimensions

Symbol Nominal Min. Max.
Unit（μm）

PackageBodyDimensionX A 1520 1495 1545

PackageBodyDimensionY B 1470 1445 1495
PackageHeight C 650 595 705
BallHeight C1 100 70 130
PackageBodyThickness C2 550 520 580
GlassThickness C3 400 390 410
Cavitywall height C4 30 26 34
Cavitywall+EpoxyThickness C5 32.5 27.5 37.5
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BF30A2 Datasheet
SiThickness C6 80 75 85
BallDiameter Φ 200 170 230
Total ball count N 9
Ball countX axis N1 3
Ball countYaxis N2 3
Pins pitchX axis J1 480 470 490
Pins pitchYaxis J2 400 390 410
Package Center to Chip Center Offset in
X-Direction(OpticalAreaup)

X 0 -25 25

Package Center to Chip Center Offset in
X-Direction(BGAAreaup)

Y 0 -25 25

BGA Ball Center to Chip Center Offset in
X-Direction(BGAAreaup)

X1 0 -25 25

BGA Ball Center to Chip Center Offset in
Y-Direction(BGAAreaup)

Y1 5 -20 30

Package Body Edge to Ball Center Distance
alongX

S1 280 250 310

Package Body Edge to Ball Center Distance
alongY

S2 335 305 365

Table8BallMatrixTable

1 2 3

A VDD3A VSSA SCL

B VDDIO SDA SD

C PDN XCLK VCLK

Table9PinDescriptions

PINNum. PINName PINType Function/Description

A1 VDD3A PWR/GND Analogpower(2.7~3.1V)

A2 VSSA PWR/GND AnalogandDigtal ground

A3 SCL Input Two-wire serial interface clock.

B1 VDDIO PWR/GND I/OandDigital power(1.7~3.1V)

B2 SDA Input/Output SCCBserial interfacedata I/O
B3 SD Output SPIoutput data

C1 PDN Input
PowerdownmodeON/OFFselection:
0:worknormal
1:Powerdown
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Figure11. Power-onSequence

Figure12.Power-offSequence
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RESTRICTIONSONPRODUCTUSE

 The informationcontainedherein is subject to changewithout notice.

 BYDSemiconductorCompanyLimitedexerts thegreatest possibleeffort to ensurehighquality and

reliability.Nevertheless, semiconductor devices ingeneral canmalfunctionor fail due to their inherent

electrical sensitivity andvulnerability to physical stress. It is the responsibility of thebuyer,whenutilizing

products, to complywith the standardsof safety inmakinga safe design for theentire system, including

redundancy, fire-preventionmeasures, andmalfunctionprevention, toprevent anyaccidents, fires, or

communitydamage thatmayensue. In developing your designs, pleaseensure that products areused

within specifiedoperating rangesas set forth in themost recent products specifications .

 Theproducts listed in thisdocument are intended for usage ingeneral electronics applications (computer,

personal equipment, office equipment,measuringequipment, industrial robotics, domesticappliances,

etc.).Theseproducts areneither intendednorwarranted for usage in equipment that requires

extraordinarily highquality and/or reliability or amalfunctionor failureofwhichmaycause lossof human

lifeor bodily injury (“UnintendedUsage”).UnintendedUsage includeatomic energy control instruments,

airplaneor spaceship instruments, transportation instruments, traffic signal instruments, combustion

control instruments,medical instruments, all typesof safety devices, etc..UnintendedUsageof products

listed in thisdocument shall bemadeat the customer’s own risk .
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