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4. BAiFiEvE

4.1 YCbCr/ E4 {5 554 % F
411 ¥ E

//15fps VGA YUV output

// 24MHz mput clock, 2Z4MHz PCLK

write 12¢(0x3103, 0x11); /I system clock from pad, bit[1]

write 12¢(0x3008, 0x82); /I software reset, bit[7]

// delay 5ms

write 12¢(0x3008, 0x42): // software power down, bit[6]

write 12¢(0x3103, 0x03); // system clock from PLL, bit[1]

write 12¢(0x3017, 0xff); /I FREX, Vsync, HREF, PCLK, D[9:6] output enable

write 12¢(0x3018, 0xf): // D[5:0], GPIO[1:0] output enable

write i2¢(0x3034, 0x1a); // MIPI 10-bit

write 12¢(0x3037, 0x13); // PLL root divider, bit[4], PLL pre-divider, bit[3:0]

write 12¢(0x3108, 0x01); // PCLK root divider, bit[5:4], SCLK2X root divider, bit[3:2]
// SCLK root divider, bit[1:0]

write 12¢(0x3630, 0x36);

write 12¢(0x3631, 0x0e):

write 12¢(0x3632, 0xe2):;

write 12¢(0x3633, 0x12);

write 12¢(0x3621, 0xe0);

write 12¢(0x3704, 0xa0):

write i2¢(0x3703, 0x5a);

write 12¢(0x3715, 0x78);

write 12¢(0x3717, 0x01):

write 12¢(0x370b, 0x60);

write 12¢(0x3705, 0x1a);

write 12¢(0x3905, 0x02):

write 12¢(0x3906, 0x10);

write_i2¢(0x3901, 0x0a):

write 12¢(0x3731, 0x12);

write 12¢(0x3600, 0x08); // VCM control

write 12¢(0x3601, 0x33); /I V'CM control

write 12¢(0x302d, 0x60); // system control

write i2¢(0x3620, 0x52):

write i2¢(0x371b, 0x20):

write 12¢(0x471c, 0x50):;

write i2c(0x3al3, 0x43); /[ pre-gain = 1.047x

write 12¢(0x3al8, 0x00); // gain ceiling

write 12¢(0x3al9, 0x{8); // gain ceiling = 15.5x

write 12¢(0x3635, 0x13);

write 12¢(0x3636, 0x03);

write_12¢(0x3634, 0x40);
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write 12¢(0x3622, 0x01);

/! 50/60Hz detection
write 12¢(0x3c01, 0x34);
write i2¢(0x3c04, 0x28);
write 12¢(0x3c05, 0x98):;
write_i2¢(0x3c06, 0x00):
write 12¢(0x3c07, 0x08).
write_12¢(0x3c08, 0x00);
write 12¢(0x3c09, 0x1c):
write_i2¢c(0x3c0a, 0x9c¢);
write i2¢(0x3c0b, 0x40);

write_i2¢(0x3810, 0x00);
write i2¢(0x3811, 0x10);
write i2¢(0x3812, 0x00);
write 12¢(0x3708, 0x64):;
write 12¢(0x4001, 0x02);
write 12¢(0x4005, 0x1a);
write 12¢(0x3000, 0x00);
write i2¢(0x3004, 0xff):

write 12¢(0x300e, 0x58);
write 12¢(0x302e, 0x00):
write 12¢(0x4300, 0x30);
write 12¢(0x501f, 0x00);
write 12c(0x440e, 0x00);
write 12¢(0x5000, Oxa7);

// AEC target [zl 45

write_i2c(0x3a0f, 0x30):
write_12¢c(0x3al0, 0x28);
write_i2¢(0x3alb, 0x30):
write i2c(0Ox3ale, 0x26);
write_i2¢c(0x3all, 0x60);
write i12c(0x3alf, 0x14);

50/60Hz L] Y &Ll jk

// Band auto, bit[7]

// threshold low sum

// threshold high sum

// light meter 1 threshold
// light meter 1 threshold
// light meter 2 threshold

[15:8]
[7:0]
15:8]

/I light meter 2 threshold[7:0]

/[ sample number|[15:8]
/[ sample number|[7:0]

// Timing Hoffset[11:8]
// Timing Hoffset[7:0]
// Timing Voffset[10:8]

// BLC start from line 2
/I BLC always update
// enable blocks

// enable clocks

/ MIPI power down, DV'P enable

YUV 422 YUYV
/IYUV 422

// Lenc on, raw gamma on, BPC on, WPC on, CIP on

// stable range in high
/[ stable range in low
// stable range out high
// stable range out low
/I fast zone high

/I fast zone low

// Lens correction for ? i J Fh 2

write_i2¢(0x5800, 0x23);
write 12¢(0x5801, 0x14);
write_12¢(0x5802, 0x0f);
write 12¢(0x5803, 0x0f);
write_i2¢(0x5804, 0x12);
write 12¢(0x58035, 0x26):;
write 12¢(0x5806, 0x0c):
write 12¢(0x5807, 0x08);
write 12¢(0x5808, 0x05);
write_12¢(0x5809, 0x05);
write 12¢(0x580a, 0x08);
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write i2¢(0x580b, 0x0d);
write 12¢(0x580c, 0x08):;
write 12¢(0x580d, 0x03);
write 12¢(0x580e, 0x00);
write 12¢(0x580f, 0x00);
write i2¢c(0x5810, 0x03);
write 12¢(0x5811, 0x09):
write 12¢(0x5812, 0x07);
write i2c(0x5813, 0x03);
write 12¢(0x5814, 0x00);
write 12¢(0x5815, 0x01);
write 12¢(0x5816, 0x03):
write 12¢(0x5817, 0x08):;
write 12¢(0x5818, 0x0d);
write 12¢(0x5819, 0x08);
write 12¢(0x581a, 0x05);
write 12¢c(0x581b, 0x06);
write i2¢(0x581c, 0x08);
write_12¢(0x581d, 0x0e);
write i2¢(0x581e, 0x29);
write 12¢(0x581f, 0x17);
write_i2¢(0x5820, 0x11);
write 12¢(0x5821, 0x11);
write i2¢(0x5822, 0x15);
write 12¢(0x5823, 0x28);
write 12¢c(0x5824, 0x46):;
write 12¢(0x5825, 0x26).
write 12¢(0x5826, 0x08);
write_i2¢c(0x5827, 0x26);
write i2c(0x5828, 0x64);
write 12¢(0x5829, 0x26);
write_12c(0x582a, 0x24);
write i2¢(0x582b, 0x22);
write i2¢(0x582c, 0x24);
write i2¢c(0x582d, 0x24);
write 12¢(0x582e, 0x06):
write_i2¢c(0x582f, 0x22);
write 12¢(0x5830, 0x40);
write 12¢c(0x5831, 0x42);
write 12¢(0x5832, 0x24);
write i2¢c(0x5833, 0x26);
write 12¢(0x5834, 0x24);
write i2c(0x5835, 0x22);
write i2¢(0x5836, 0x22);
write_i2c(0x5837, 0x26);
write 12¢c(0x5838, 0x44);
write i2c(0x5839, 0x24):
write i2¢(0x583a, 0x26);
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write 12¢(0x583b, 0x28);
write 12¢(0x583c, 0x42):;
write 12¢(0x583d, Oxce): /! lenc BR offset

/| AWB [ &) E - 1l

write 12¢(0x5180, Oxfi): // AWB B block
write 12¢(0x5181, 0xf2); /l AWB control
write 12¢(0x5182, 0x00); /' [7:4] max local counter, [3:0] max fast counter

write 12¢(0x5183, 0x14); // AWB advanced
write 12¢(0x5184, 0x25);

write 12¢(0x5185, 0x24);

write 12¢(0x5186, 0x09);

write 12¢c(0x5187, 0x09);

write i2¢(0x5188, 0x09):

write 12¢(0x5189, 0x75);

write 12¢(0x518a, 0x54):;

write 12¢(0x518b, 0xe0):

write_i2c(0x518¢, 0xb2);

write 12¢(0x518d, 0x42);

write i2¢(0x518e, 0x3d);

write 12¢(0x518f, 0x56):

write_12¢(0x5190, 0x46);

write 12¢(0x5191, 0xf8); // AWB top limit
write 12¢(0x5192, 0x04); /{ AWB bottom limit
write 12¢(0x5193, 0x70); // red limit

write 12¢(0x5194, 0xf0); /[ green limit
write 12¢(0x5195, 0xf0); // blue limit
write 12¢(0x5196, 0x03); // AWB control
write 12¢(0x5197, 0x01); // local limit
write 12¢(0x5198, 0x04);

write 12¢(0x5199, 0x12);

write 12¢(0x519a, 0x04);

write 12¢(0x519b, 0x00);

write 12¢(0x519c, 0x06):

write_12¢(0x519d, 0x82):;

write 12¢(0x519e, 0x38): // AWB control

// Gamma {iI¥5 fh£5
write 12¢(0x5480, 0x01); // Gamma bias plus on, bit[0]
write_i2¢(0x5481, 0x08);
write 12¢(0x5482, 0x14);
write_12¢(0x5483, 0x28);
write i2¢c(0x5484, 0x51):
write_12¢(0x5485, 0x65);
write i2¢(0x5486, 0x71):
write 12¢c(0x5487, 0x7d);
write 12¢(0x5488, 0x87);
write_i2¢(0x5489, 0x91);
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write 12¢(0x548a, 0x9a):
write_12¢(0x548b, Oxaa);
write 12¢(0x548c, 0xb8):
write_i12¢(0x548d, Oxcd);
write i2¢(0x548e, 0xdd);
write_i2¢(0x548f, Oxea):
write i2¢(0x5490, 0x1d):

// color matrix {4 25
write 12¢(0x5381, Oxle):
write 12¢(0x5382, 0x5Db);
write 12¢(0x5383, 0x08);
write 12¢(0x5384, 0x0a);
write 12¢(0x5385, 0x7e);
write 12¢(0x5386, 0x88);
write i2¢(0x5387, 0x7c¢);
write 12¢(0x5388, 0x6¢):;
write_12¢(0x5389, 0x10);
write 12¢(0x538a, 0x01);
write 12¢(0x538b, 0x98);

// CMX1 forY
[ CMX2 forY
/ICMX3 forY
// CMX4 forU
/l CMXS5 for U
/[ CMX6 for U
/I CMX7T for'V
// CMXS8 for VV
/I CMXO9 for VV
// sign|9]

// sign[8:1]

// UV adjust UV {25210 A1 HE i %2

write i2¢(0x5580, 0x06):
write 12¢c(0x5583, 0x40);
write i2¢(0x5584, 0x10):
write 12¢(0x5589, 0x10);
write_12¢(0x558a, 0x00);
write 12¢(0x558b, 0x18):
write_12¢(0x501d, 0x40);

// CIP HiAl A B g

write_i2¢(0x5300, 0x08);
write 12¢(0x5301, 0x30):
write 12¢(0x5302, 0x10);
write 12¢(0x5303, 0x00);
write 12¢(0x5304, 0x08);
write 12¢(0x5305, 0x30);
write 12¢c(0x5306, 0x08);
write i2c(0x5307, 0x16);
write 12¢(0x5309, 0x08);
write_i2¢(0x530a, 0x30):
write i12¢(0x530b, 0x04);
write i2¢(0x530c, 0x06);

write 12¢(0x5025, 0x00):
write 12¢(0x3008, 0x02);
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// saturation on, bit[1]

// enable manual offset of contrast

/[ CIP sharpen MT threshold 1
// CIP sharpen MT threshold 2
/[ CIP sharpen MT offset 1

// CIP sharpen MT offset 2

// CIP DNS threshold 1

// CIP DNS threshold 2

/f CIP DNS offset 1

// CIP DNS offset 2

/[ CIP sharpen TH threshold 1
// CIP sharpen TH threshold 2
/[ CIP sharpen TH offset 1

/I CIP sharpen TH offset 2

// wake up from standby, bit[6]
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4.1.2 VGA Fiig

VGA 30 Wi/#

/I YUV VGA 301fps, night mode 5fps
// Input Clock = 24Mhz, PCLK = 56 MHz

write 12¢(0x3035, 0x11);
write 12¢(0x3036, 0x46);
write 12¢(0x3c07, 0x08):
write 12¢(0x3820, 0x41);
write 12¢(0x3821, 0x07);

write 12¢(0x3814, 0x31):
write_12¢(0x3815, 0x31);
write i2¢(0x3800, 0x00);
write 12¢(0x3801, 0x00);
write_i2¢(0x3802, 0x00);
write 12¢c(0x3803, 0x04):
write 12¢(0x3804, 0x0a);
write 12¢(0x3805, 0x3f);
write_12¢(0x3806, 0x07),
write 12¢(0x3807, 0x9Db):.
write_12¢(0x3808, 0x02);
write 12¢(0x3809, 0x80):
write_12¢(0x380a, 0x01);
write_i2¢c(0x380b, 0xe0);
write 12¢(0x380c, 0x07);
write i2¢(0x380d, 0x68);
write_12¢c(0x380e, 0x03);
write 12¢(0x380f, 0xd8);
write 12¢c(0x3813, 0x06):

write 12¢(0x3618, 0x00):
write_12¢(0x3612, 0x29);
write 12¢(0x3709, 0x52);
write_12¢(0x370c, 0x03):;

write_i2¢(0x3a02, 0x17);
write i2¢(0x3a03, 0x10):

/Il PLL
// PLL
/I light meter 1 threshold [7:0]

// Sensor flip off, ISP flip on

// Sensor mirror on, ISP mirror on, H binning on

/I X INC
/1Y INC

// HS

[l HS

VS

/IIVS

// HW (HE)
// HW (HE)
//'VH (VE)
/' VH (VE)
// D\'PHO
// DVPHO
/I DVVPVO
// DVPVO
/I HTS

// HTS
[IVTS
VTS

// Timing Voffset

// 60Hz max exposure, night mode 5fps
/f 60Hz max exposure

// banding filters are calculated automatically in camera driver

/lwrite 12¢(0x3a08, 0x01):; // B50 step
/fwrite 12¢(0x3a09, 0x27):; /1 B50 step
/iwrite 12¢(0x3a0a, 0x00); // B60 step
/fwrite 12¢(0x3a0b, 0x16): // B60 step
/fwrite_12¢(0x3a0e, 0x03); // 50Hz max band
/fwrite 12¢(0x3a0d, 0x04):; // 60Hz max band

write i2¢c(0x3al4, 0x17); // 50Hz max exposure, night mode 5fps
write 12¢(0x3als5, 0x10); // 50Hz max exposure

19 OmniVision 2\ &) L%



write 12¢(0x4004, 0x02);
write_12¢(0x3002, 0x1c);
write 12¢(0x3006, 0xc3):;
write_12¢(0x4713, 0x03);
write 12¢(0x4407, 0x04);
write 12¢c(0x460b, 0x35);
write i2¢(0x460c, 0x22);
write 12¢(0x4837, 0x22);
write_i2¢(0x3824, 0x02);
write 12¢(0x5001, Oxa3):;
write i2¢(0x3503, 0x00);

VGA 15 W/

// BLC 2 lines

/I reset JFIFO, SFIFO, JPEG

/I disable clock of JPEG2x, JPEG
// JPEG mode 3

// Quantization scale

// DV'P CLK divider
/[ DVP CLK divider

// SDE on, scale on, U\ average off, color matrix on, AWB on

/I AEC/AGC on

YUV VGA 151ps, night mode 5fps
// Input Clock = 24Mhz, PCLK = 28MHz
//same settings as V'GA 301ps, except the following settings

write 12¢(0x3035, 0x21):
write i2¢(0x3a02, 0x0b);
write 12¢(0x3a03, 0x88):
write_i2¢(0x3al4, 0x0b):
write 12c¢c(0x3als, 0x88):;

4.1.3 800x480 Fii i
800x480 15 j/FP

// PLL

/ 60Hz max exposure, night mode 5fps
// 60Hz max exposure

// 50Hz max exposure, night mode 5fps
// 50Hz max exposure

// 800x480 15fps, might mode 5ips
// input clock 24Mhz, PCLK 45.6Mhz

write 12¢(0x3035, 0x41):
write_12¢(0x3036, 0x72);
write 12¢(0x3c07, 0x08):
write_i2¢(0x3820, 0x41);
write 12¢(0x3821, 0x07);
write_12¢(0x3814, 0x31);
write i2¢(0x3815, 0x31);
write i2¢(0x3800, 0x00);
write i2¢(0x3801, 0x00);
write 12¢(0x3802, 0x00);
write i2¢(0x3803, Oxbe);
write 12¢(0x3804, 0x0a):;
write_12¢(0x3805, 0x3f);
write 12¢(0x3806, 0x06).
write_12¢(0x3807, Oxed);
write 12¢(0x3808, 0x03);
write_i2¢(0x3809, 0x20);
write i2¢(0x380a, 0x01):
write_12¢(0x380b, 0xe0);
write_i2¢(0x380c, 0x07):

20

// PLL

/l PLL

/! light meter 1 threshold[7:0]
// flip

// mirror

// timing X inc
// timing Y in¢
/I HS

// HS

IIVS

IS

// HW (HE)

/ HW (HE)

/' VH (VE)
/I'VH (VE)

// DVVPHO

/ DV'PHO

[/ DVPVO

/I DVPVO

[/ HTS
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write 12¢(0x380d, 0x69);
write i2¢(0x380e, 0x03);
write 12¢(0x380f, 0x21);
write 12¢(0x3813, 0x06);
write_i2¢(0x3618, 0x00);
write 12¢(0x3612, 0x29);
write i2¢(0x3709, 0x52);
write i2¢(0x370c, 0x03);
write_i2¢(0x3a02, 0x09);
write 12¢(0x3a03, 0x63):.

[/ HTS
IINTS
IINVTS

// timing V" offset

// 60Hz max exposure, night mode 5fps
// 60Hz max exposure

// banding filters are calculated automatically in camera driver

/fwrite 12¢(0x3a08, 0x00):
/Iwrite 12¢(0x3a09, 0x78);
/fwrite 12c(0x3a0a, 0x00):
/Iwrite 12¢(0x3a0b, 0x64);
/Iwrite 12¢(0x3a0e, 0x06):;
/iwrite 12¢c(0x3a0d, 0x08):

write i2c(0x3al4, 0x09);
write 12c(0x3al5, 0x63):;
write i2¢(0x4004, 0x02);
write i2¢(0x3002, 0x1c):;
write_i2¢(0x3006, 0xc3);
write 12¢c(0x4713, 0x03):
write 12¢(0x4407, 0x04);
write 12¢(0x460b, 0x35);
write i2¢(0x460c, 0x22);
write 12¢(0x4837, 0x22).
write 12¢c(0x3824, 0x02);
write 12¢(0x5001, Oxa3):
write 12¢(0x3503, 0x00);

800x480 30 Wi/ Fp

/I B50 step
/I B50 step
// B60 step
/I B60 step
// 50Hz max band
// 60Hz max band
// 50Hz max exposure, night mode 5fps
// 50Hz max exposure
// BLC line number
// reset JFIFO, SFIFO, JPG
// disable clock of JPEG2x, JPEG
// JPEG mode 3
// Quantization sacle

// MIPI global timing

// PCLK manual divider

// SDE on, CMX on, AWB on
/I AEC/AGC on

YUV 800x480 30fps, night mode 5fps
// Input Clock = 24dMhz, PCLK = 91.2MHz
//same settings as 800x480 15fps, except the following settings

write 12¢(0x3035, 0x21);
write_i2¢c(0x3a02, 0x12);
write_i2¢(0x3a03, 0xc6);
write_i2¢(0x3al4, 0x12);
write_i12c(0x3al5, 0xc6);

4.1.4 854x480 Tij ¥g,
854x480 15 M/

// PLL

// 60Hz max exposure, night mode 5fps
// 60Hz max exposure

// 50Hz max exposure, night mode 5fps
// 50Hz max exposure

// 854x480 151ps. night mode 5fps
// mput clock 24Mhz, PCLK 42Mhz

write_12¢(0x3035, 0x41):
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// PLL
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write i2c(0x3036, 0x69);  // PLL

write 12¢(0x3c07, 0x07); // light meter 1 threshold[7:0]
write 12¢(0x3820, 0x41); /I flip

write_i2¢(0x3821, 0x07); // mirror

write i2¢(0x3814, 0x31);
write 12¢(0x3815, 0x31):

// timing X inc
// timing Y inc

write i2¢(0x3800, 0x00); // HS

write i2c(0x3801, 0x00);  // HS

write i2c(0x3802, 0x00); /S

write 12¢(0x3803, Oxfa): /I VS

write i2c(0x3804, 0x0a);  // HW (HE)
write i2c(0x3805, 0x31); // HW (HE)
write 12¢(0x3806, 0x06); //VH (VE)
write i2¢(0x3807, 0xa9);  // VH (VE)
write 12¢(0x3808, 0x03); // DVVPHO
write i2¢(0x3809, 0x56):  // DVPHO
write 12¢(0x380a, 0x01); /[ DVVPVO
write i2c(0x380b, 0xe0);  / DVPVO
write 12¢(0x380c, 0x07); [ HTS
write i2c(0x380d, 0x64);  // HTS
write i2c(0x380e, 0x02);  // VTS
write i2c(0x380f, Oxed);  // VTS

write 12¢(0x3813, 0x04);
write 12¢(0x3618, 0x00);
write 12¢(0x3612, 0x29);
write_12¢(0x3709, 0x52);
write 12¢(0x370c, 0x03);
write_12¢(0x3a02, 0x08);
write 12¢(0x3a03, Oxac);

// timing \~ offset

/ 60Hz max exposure, night mode 5fps
// 60Hz max exposure

// banding filters are calculated automatically in camera driver

/fwrite 12¢(0x3a08, 0x00):; // B50 step
/fwrite_12¢c(0x3a09, 0x6f); // B50 step
/iwrite 12¢(0x3a0a, 0x00); // B60 step
/fwrite 12¢(0x3a0b, 0x5c¢); // B60 step
/iwrite 12¢(0x3a0e, 0x06); // 50Hz max band
/fwrite 12¢(0x3a0d, 0x08): // 60Hz max band

write_i12¢(0x3al4, 0x08); // 50Hz max exposure, night mode 5fps
write 12¢(0x3al5, Oxac): // 50Hz max exposure

write 12¢(0x4004, 0x02); /f BLC line number

write 12¢(0x3002, 0x1c): // reset JFIFO, SFIFO, JPG

write 12¢(0x3006, 0xc3); /[ disable clock of JPEG2X, JPEG
write 12¢(0x4713, 0x03); // JPEG mode 3

write_12¢(0x4407, 0x04):; // Quantization sacle

write 12¢(0x460b, 0x37);

write 12¢c(0x460c, 0x20);

write i2¢(0x4837, 0x16); // MIPI global timing

write 12¢(0x3824, 0x04); // PCLK manual divider

write 12¢(0x5001, 0xa3); // SDE on, scale on, CMX on, AWB on
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write 12¢(0x3503, 0x00);

854x480 30 |/

/I AEC/AGC on

/I YUV 854x480 30fps, night mode 5fps
// Input Clock = 24Mhz, PCLK = 84MHz
//same settings as 854x480 151fps, except the following settings

write_12¢(0x3035, 0x21);
write 12¢(0x3a02, 0x11);
write_12¢(0x3a03, 0x58):
write 12¢(0x3al4, 0x11);
write_i2¢(0x3al5, 0x58);

4.1.5 720p ¥

720p 15 Wi/F
// 1280x720, 15fps

/l PLL

// 60Hz max exposure, night mode 5fps
// 60Hz max exposure

// 50Hz max exposure, night mode 5fps
// 50Hz max exposure

// mput clock 24Mhz, PCLK 42Mhz

write_12¢(0x3035, 0x41);
write 12¢(0x3036, 0x69):
write_12¢(0x3¢07, 0x07):
write i2¢(0x3820, 0x41);
write 12¢(0x3821, 0x07);
write 12¢(0x3814, 0x31);
write 12¢(0x3815, 0x31);
write i2¢(0x3800, 0x00);
write 12¢(0x3801, 0x00):
write_12¢(0x3802, 0x00);
write 12¢(0x3803, Oxfa);
write 12¢(0x3804, 0x0a);
write 12¢(0x3805, 0x3f):
write_i12¢(0x3806, 0x06);
write 12¢(0x3807, 0xa9):
write_12¢c(0x3808, 0x05);
write i2¢(0x3809, 0x00):
write i2¢(0x380a, 0x02);
write i2¢(0x380b, 0xd0);
write 12¢(0x380c, 0x07):
write 12¢(0x380d, 0x64).
write 12¢(0x380e, 0x02);
write_12¢(0x380f, Oxe4);
write 12¢(0x3813, 0x04).
write_12¢(0x3618, 0x00);
write 12¢(0x3612, 0x29);
write_12¢(0x3709, 0x52);
write i2¢(0x370c, 0x03);
write_12¢c(0x3a02, 0x02);
write 12¢(0x3a03, 0xe0):
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/I PLL

/I PLL

// lightmeter 1 threshold[7:0]
// flip

/[ mirror

// timing X inc
// timing Y inc
/I HS

/[ HS

TRAY

VS

// HW (HE)

[/ HW (HE)

/' VH (VE)

[/ VH (VE)

// D\'PHO

/ DV'PHO

[/ DVVPVO

/I DVPVO

/I HTS

/I HTS

[INTS

I N'TS

// timing \™ offset

// 60Hz max exposure
// 60Hz max exposure
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// banding filters are calculated automatically in camera driver

/fwrite_12¢(0x3a08, 0x00); // B50 step
/lwrite 12¢(0x3a09, 0x61):. // B50 step
/iwrite 12¢(0x3a0a, 0x00); // B60 step
/fwrite 12¢(0x3a0b, 0x5c¢); // B60 step
//write_12¢c(0x3a0e, 0x06); // 50Hz max band
/lwrite 12¢(0x3a0d, 0x08):; // 60Hz max band

write i2c(0x3al4, 0x02); // 50Hz max exposure

write 12c¢c(0x3al5, 0xe0); // 50Hz max exposure

write 12¢(0x4004, 0x02); // BLC line number

write 12¢(0x3002, 0x1c); // reset JFIFO, SFIFO, JPG
write 12¢(0x3006, 0xc3): // disable clock of JPEG2xX, JPEG
write 12¢(0x4713, 0x03); /{ JPEG mode 3

write 12¢(0x4407, 0x04); // Quantization scale

write 12¢(0x460b, 0x37):;

write 12¢(0x460c, 0x20):

write 12¢c(0x4837, 0x16); // MIPI global timing

write 12¢(0x3824, 0x04); // PCLK manual divider
write 12¢(0x5001, 0x83); // SDE on, CMX on, AWB on
write 12¢(0x3503, 0x00); /Il AEC/AGC on

720p 30 Wi/F

/FYUV 1280x720 301ps

// Input Clock = 24Mhz, PCLK = 84MHz

//same settings as 1280x720 15fps, except the following settings
write_i2¢(0x3035, 0x21); // PLL

41.6 5H/7 YCbCr &

YUV 5M 3.75 Wi/#

YUV 2592x1944, 3.751ps

// input clock 24Mhz, PCLK 42Mhz

write 12¢(0x3035, 0x41): // PLL

write i2¢(0x3036, 0x69);  // PLL

write i2¢(0x3c07, 0x07): // lightm eter 1 threshold[7:0]
write 12¢(0x3820, 0x40); /I flip

write 12¢(0x3821, 0x06); // mirror
write i2¢(0x3814, 0x11); // timing X inc
write 12¢(0x3815, 0x11); // timing Y inc
write 12¢(0x3800, 0x00); /I HS

write i2c(0x3801, 0x00);  // HS

write 12¢(0x3802, 0x00); IS

write i2c(0x3803, 0x00):  //VS

write 12¢(0x3804, 0x0a); [ HW (HE)
write i2¢(0x3805, 0x31):; // HW (HE)
write 12¢(0x3806, 0x07): /' VH (VE)
write i2¢(0x3807, 0x9f); /' VH (VE)
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write 12¢(0x3808, 0x0a); // DVVPHO

write 12¢(0x3809, 0x20); // DVVPHO

write 12¢(0x380a, 0x07): /[ DV'PVO

write i2¢(0x380b, 0x98); /I DVPVO

write i2¢(0x380c, 0x0b): // HTS

write 12¢(0x380d, 0x1c); /I HTS

write 12¢(0x380e, 0x07): /IVTS

write 12¢(0x380f, 0xb0); VTS

write 12¢(0x3813, 0x04); // timing \" offset
write 12¢(0x3618, 0x04);

write 12¢(0x3612, 0x2b);

write 12¢c(0x3709, 0x12):

write 12¢(0x370c, 0x00);

// banding filters are calculated automatically in camera driver

/Iwrite 12¢(0x3a02, 0x07); // 60Hz max exposure
/lwrite 12¢(0x3a03, Oxae); // 60Hz max exposure
/iwrite 12¢(0x3a08, 0x01); // B50 step

/lwrite 12¢(0x3a09, 0x27); // B50 step

//write 12c¢(0x3a0a, 0x00); /1 B60 step

/iwrite 12¢(0x3a0b, 0xf6); // B60 step

/fwrite 12c(0x3a0e, 0x06): // 50Hz max band
/fwrite 12¢(0x3a0d, 0x08):; // 60Hz max band
/lwrite 12¢(0x3al4, 0x07): // 50Hz max exposure
/fwrite_i2¢(0x3al5, Oxae); // 50Hz max exposure

write 12¢(0x4004, 0x06). // BLC line number

write 12¢(0x3002, 0x1c¢); // reset JFIFO, SFIFO, JPG
write 12¢(0x3006, 0xc3); /I disable clock of JPEG2X, JPEG
write 12¢(0x4713, 0x02); / JPEG mode 3

write 12¢(0x4407, 0x0c): // Quantization sacle
write_12¢(0x460b, 0x37):

write 12¢(0x460c, 0x20):

write 12¢c(0x4837, 0x2c); // MIPI global timing

write 12¢(0x3824, 0x01); // PCLK manual divider
write 12¢(0x5001, 0x83); // SDE on, CMX on, AWB on
write 12¢(0x3503, 0x03):;

YUV 5M 5 i/#

YUV 2592x1944 5fps

// Input Clock = 24Mhz, PCLK = 56MHz

//same settings as 2592x1944 3.751ps, except the following settings
write_i12¢(0x3035, 0x21); / PLL

write_12¢(0x3036, 0x46); /l PLL

YUV 5M 7.5 ji/#

YUV 2592x1944 7.51ps

// Input Clock = 24Mhz, PCLK = 84MHz

//same settings as 2592x1944 3.751ps, except the following settings
write_12¢(0x3035, 0x21); /f PLL

25

OmniVision 2> ) H] 2



write i2¢(0x3036, 0x69);  // PLL

41.7587 K%K B

/[l JPEG, 2592x1944 fixed size, 15fps

// Input clock = 24Mhz, PCLK =42 MHz

write 12¢(0x3035, 0x11); /f PLL

write i2¢(0x3036, 0x69);  //PLL

write i2¢(0x3c07, 0x07); // lightmeter 1 threshold[7:0]
write 12¢(0x3820, 0x40); /I flip

write 12¢(0x3821, 0x26); /[ mirror

write i2¢(0x3814, 0x11); // timing X inc
write 12¢(0x3815, 0x11); // timing Y 1nc
write 12¢(0x3800, 0x00); // HS

write i2c(0x3801, 0x00):  // HS
write_12¢(0x3802, 0x00); VS

write i2c(0x3803, 0x00):  // VS
write_12¢(0x3804, 0x0a); // HW (HE)
write i2c(0x3805, 0x3f); // HW (HE)
write 12¢(0x3806, 0x07): //VH (VE)

write i2¢(0x3807, 0x9f); /' VH (VE)

write i2c(0x3808, 0x0a);  // DVPHO

write 12¢(0x3809, 0x20); /I DVVPHO

write i2¢(0x380a, 0x07);  //DVPVO

write i2c(0x380b, 0x98);  / DVPVO

write i2c(0x380c, 0x0b);  // HTS

write 12¢(0x380d, 0x1c¢); [/ HTS

write i2c(0x380e, 0x07);  // VTS
write_12¢c(0x380f, 0xb0); VTS

write 12¢(0x3813, 0x04); // timing \™ offset
write 12¢(0x3618, 0x04):;

write 12¢(0x3612, 0x2b);

write i2¢(0x3709, 0x12);

write 12¢(0x370c, 0x00):

/// banding filters are calculated automatically in camera driver
/write 12¢(0x3a02, 0x07): // 60Hz max exposure

/fwrite 12¢(0x3a03, Oxae); // 60Hz max exposure
/iwrite 12¢(0x3a08, 0x01):; // B50 step

/fwrite 12¢(0x3a09, 0x27); // B50 step

//write 12¢c(0x3a0a, 0x00):; // B60 step

/fwrite 12¢(0x3a0b, 0xf6):; // B60 step
/fwrite_12¢c(0x3a0e, 0x06): // 50Hz max band
/fwrite 12¢(0x3a0d, 0x08):; // 60Hz max band
/fwrite 12¢c(0x3al4, 0x07):; // 50Hz max exposure
/write 12¢(0x3al5, Oxae); // 50Hz max exposure

write 12¢(0x4004, 0x06); // BLC line number
write 12¢(0x3002, 0x00); // reset JFIFO, SFIFO, JPG
write_12¢(0x3006, 0xff): // disable clock of JPEG2x, JPEG
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write 12¢(0x4713, 0x02);
write_12¢(0x4407, 0x04);

write 12¢(0x460Db, 0x35);
write_i12¢(0x460c, 0x22);

write i2¢(0x4837, 0x16);
write i2c(0x3824, 0x04);
write i2¢(0x5001, 0x83):

write_12¢(0x3503, 0x03);

// JPEG mode 2
// Quantization sacle

/f MIPI global timing
// PCLK manual divider
// SDE on, CMX on, AWB on

4.2 F5H®HE
HEBEBWER , OV5640 & BREBMIMIME S MM 5B E R 1SP AFRBR— .
=5 SEER ThAE
VSYNC 0x4740[0] 1 — Vsyne 9 /& 0 4 H 2R A %
0 — Vsync N i H BIER &
PCLK 0x4740[5] 1 - BEAE TR
0-—BIEE EHntEm
HREF 0x4740[1] 0 — Href h St HBUE A X
1 — Href Jy K 8% §i tH B8 A &
4.3 IXZ)BETT
e ThAE
0x302c([7:6] 00-1x
01 -2x
10 — 3x
11 —4x
4.4 1/0 &%l
R 0 N/ v P s AR |l -0 Fith -1
D[9:0] 0x3017[3:0]=0x0 [0x3017[3:0]=0xf [0x3017[3:0]=0xf [0x3017[3:0]=0xf
0x3018[7:2]=0x0 |0x3018[7:2]=0x3f|0x3018[7:2]=0x3f |0x3018[7:2]=0x3f
0x301d[3:0]=0x0 |0x301d[3:0]=0xf |0x301d[3:0]=0xf
0x301e[7:2]=0x0 |0x301e[7:2]=0x3f |0x301e[7:2]=0x3f
0x301a[3:0]=0x0 |[0x301a[3:0]=0xf
0x301b[7:2]=0x0 |0x301b[7:2]=0x3f
Vsyne 0x3017[6]=0 0x3017[6]=1 0x3017[6]=1 0x3017[6]=1
0x301d[6]=0 0x301d[6]=1 0x301d[6]=1
0x301a[6]=0 0x301a[6]=1
Href 0x3017[5]=0 0x3017[5]=1 0x3017[5]=1 0x3017[5]=
0x301d[5]=0 0x301d[5]=1 0x301d[5]=
0x301a[5]=0 0x301a[5]
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PCLK 0x3017[4]=0  |0x3017[4]=1  |0x3017[4]=1 0x3017[4]=1
0x301d[4]=0  |0x301d[4]=1 0x301d[4]=1
0x301a[4]=0 0x301a[4]=1
Strobe 0x3016[11=0  |0x3016[1]=1  |0x3016[1]= 0x3016[1]=
0x301c[1]=0  |0x301c[1]= 0x301c[1]=
0x3019[1]= 0x3019[1]=
FREX 0x3017[7]=0 0x3017[7]=1 0x3017[7]=1 0x3017[7]=1
0x301d[7]=0  |0x301d[7]=1 0x301d[7]=1
0x301a[7]=0 0x301a[7]=1
GPIOI1 0x3018[1]=0 0x3018[1]=1 0x3018[1]=1 0x3018[1]=1
0x301e[1]=0  |0x301e[1]=1 0x301e[1]=
0x301b[1]= 0 0x301b[1]= 0
GPIOO 0x3018[0]=0  |0x3018[0]=1 |0x3018[0]=1 0x3018[0]=1
0x301e[0]=0 0x301e[0]=1 0x301e[0]=1
0x301b[0]= 0 0x301b[0]= 0
VB o

1. WAL S IAER B R Ge b i, 9] RS20 B 5t .

2. W RAE o 5] S A 14 &AL A2k, Y 0Vs640 b THEIhIER A M HAibig R 12§ B2
i |, SIS E RN A/ BES ; X ovsedso MH g & o TEThFE R A, Hdhaihm—4
SRR A B oG LA L2, i LA F 5| s B o RN B A .

4.5 YUV 5

RAGFNEMAIER, OV5640 it FERA) YUV FEHIL 205 3570 )y 8 ISP JLAC.

0x4300[0:1] # YUV f b i
YUYV

write_12¢(0x4300, 0x30);

IYVYU

write 12¢(0x4300, 0x31);

INYUY

write 12¢(0x4300, 0x33):

MYVY

write 12¢(0x4300, 0x32);

4.6 BFRABF

(K OV5640 & —3K BSI PR IR SR, IUROGCER AL NS 15 S AR, B LI 46 A= pl i) 4
BE RN, SOt i T R SR i B 3L SR IR
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12c_salve Address = 0x78;
MIRROR (default) #if% (EXi\)

reg3820 =read 12¢c(0x3820):

reg3820 =reg3820 & 0xf9; // flip off
write 12¢(0x3820, reg3820);

reg3821 =read 12¢(0x3821);

reg3821 =reg3821 | 0x06:  // mirror on
write_12¢(0x3821, reg3821):

FLIP {fi¥%

reg3820 =read i2¢(0x3820);

reg3820 =reg3820 | 0x06: //flip on
write 12¢(0x3820, reg3820);

reg3821 =read 12¢(0x3821):

reg3821 =reg3821 & 0xf9; // muror off
write 12¢(0x3821, reg3821);

MIRROR&FLIP i {% n &%

reg3820 =read 12¢(0x3820);

reg3820 =reg3820 | 0x06;  // flip on
write 12¢(0x3820, reg3820);

reg3821 =read 12¢c(0x3821);

reg3821 =reg3821 | 0x06:  // mirror on
write 12¢(0x3821, reg3821)

Normal F

reg3820 =read 12¢(0x3820);

reg3820 =reg3820 & 0x19; // flip off
write 12¢c(0x3820, reg3820);

reg3821 =read 12¢(0x3821);

reg3821 =reg3821 & 0xf9; // mirror off
write 12¢(0x3821, reg3821);

19
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4.7 W ER

Color bar F {1 %
write i12¢(0x503d, 0x80);
write i2¢(0x4741, 0x00);

Color square (4[] 5 I
write 12¢(0x503d, 0x82):;
write i2¢(0x4741, 0x0);

4.8 LBRITEHFLX

Color bar

| | . L ] | 1 1
L = ] L] L] L]
L} L} u L L [ L]
n 1 ! E r E

Color square

OV'5640 set bandingfilter() L fig 1] 7 camera SX 2} [ 2 1% & banding filters (4] k40

gy .

F AT e SR SO IE T OVS640 BRI (A% B N

n
120

S AL HLAIEE 7y 60HZ i)

§%3CHL. banding filter BT T OVS640 HF To5 ( Tog 6OH2) BHIMILH [

FIPSINAINLE S R TR

1

Banding _ filter _50hz= 100

1

100

sysclk

1

| 120
Banding _ filter _60hz=

1
120

line_period HISXsysclk HISX100

sysclk

HTS = register {0x380c, 0x380d}

30

line _ period ~ HISX sysclk ~ HTSX120
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sysclk i H1 OV5640 get sysclk() Diie 5i1d -
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4.9 5P R ET)6E
491 2P

g +4

write 12¢(0x3212, 0x03): // start group 3
write 12¢(0x5587, 0x40);

write 12¢(0x5588, 0x01);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3): // launch group 3

TLHE 43

write i2¢c(0x3212, 0x03): // start group 3
write 12¢(0x5587, 0x30);

write i2c(0x5588, 0x01):

write i2¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3); // launch group 3

SelE +2

write 12¢(0x3212, 0x03); // start group 3
write 12¢(0x5587, 0x20);

write i2c(0x5588, 0x01);
write_i2¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3); // launch group 3

FElE +1

write 12¢c(0x3212, 0x03): // start group 3
write i2¢(0x5587, 0x10):

write 12¢c(0x5588, 0x01):

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3); // launch group 3

BRAE FEIE

write i2¢(0x3212, 0x03); // start group 3
write i2¢(0x5587, 0x00);

write 12¢(0x5588, 0x01);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3); // launch group 3

Selg -1

write 12¢(0x3212, 0x03): // start group 3
write 12¢(0x5587, 0x10);

write i2¢(0x5588, 0x09);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3). // launch group 3
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eI -2

write i2¢(0x3212, 0x03); // start group 3
write 12¢(0x5587, 0x20);

write 12¢(0x5588, 0x09);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3); // launch group 3

TeIE -3

write 12¢(0x3212, 0x03): // start group 3
write 12¢(0x5587, 0x30);

write 12¢(0x5588, 0x09);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3): // launch group 3

SelE -4

write 12¢c(0x3212, 0x03): // start group 3
write i2¢(0x5587, 0x40):;

write 12¢c(0x5588, 0x09);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3): // launch group 3

4.9.2 X HLE

YECRE 43

write 12¢c(0x3212, 0x03); // start group 3
write 12¢(0x5586, 0x2c);

write 12¢(0x5585, 0x1c):

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3); // launch group 3

XFLERE  +2

write 12¢(0x3212, 0x03): // start group 3
write 12¢(0x5586, 0x28);

write 12¢(0x5585, 0x18);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3): // launch group 3

WPLERE  +1

write i2¢c(0x3212, 0x03): // start group 3
write 12¢(0x5586, 0x24);

write i2¢(0x5585, 0x10);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3); // launch group 3
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BRAE T L

write i2¢(0x3212, 0x03); // start group 3
write 12¢(0x5586, 0x20);

write 12¢(0x5585, 0x00):
write_12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3); // launch group 3

AFLERE -1

write 12¢(0x3212, 0x03): // start group 3
write 12¢(0x5586, 0x1c):

write i2¢(0x5585, 0x1c);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3): // launch group 3

AFLERE -2

write 12¢c(0x3212, 0x03): // start group 3
write i2c(0x5586, 0x18);

write 12¢c(0x5585, 0x18);

write 12¢(0x3212, 0x13); // end group 3
write i2¢(0x3212, O0xa3); // launch group 3

APLERE -3

write 12¢(0x3212, 0x03); // start group 3
write i2¢(0x5586, 0x14);

write 12¢c(0x5585, 0x14);

write 12¢(0x3212, 0x13); // end group 3
write i2¢(0x3212, 0xa3); // launch group 3

4.9.3 A

EREMME  +3

write 12¢(0x3212, 0x03): // start group 3
write 12¢(0x5381, 0x1c):

write 12¢(0x5382, 0x5a);

write 12¢(0x5383, 0x06);

write 12¢(0x5384, 0x2b):

write 12¢(0x5385, Oxab);

write 12¢(0x5386, 0xd6):

write 12¢(0x5387, Oxda):;

write 12¢(0x5388, 0xd6):

write 12¢(0x5389, 0x04);

write 12¢(0x538b, 0x98):

write i2c(0x538a, 0x01):;

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, 0xa3); // launch group 3
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OB 42

write i2¢(0x3212, 0x03); // start group 3
write 12¢(0x5381, 0x1c):

write i2¢(0x5382, 0x5a);

write 12¢(0x5383, 0x06):

write i2c(0x5384, 0x24):

write 12¢(0x5385, 0x8f);

write i2c(0x5386, 0xb3):

write 12¢(0x5387, 0xb6):;

write 12¢(0x5388, 0xb3):
write_12¢c(0x5389, 0x03);

write 12¢(0x538b, 0x98);

write 12c(0x538a, 0x01);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3); // launch group 3

WA +1

write 12¢(0x3212, 0x03); // start group 3
write 12¢(0x5381, 0x1c):

write 12¢c(0x5382, 0x5a);

write i2¢c(0x5383, 0X06);

write 12¢(0x5384, 0x11);

write 12¢(0x5385, 0x7a):;

write i2¢(0x5386, 0x9a);

write 12¢(0x5387, 0x9c);

write 12¢(0x5388, 0x9a):;
write_12¢(0x5389, 0x02);

write i2¢(0x538b, 0x98):

write 12¢c(0x538a, 0x01);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, 0xa3); // launch group 3

SR R TR RE

write_i2¢(0x3212, 0x03); // start group 3
write 12¢(0x5381, 0x1c):

write 12¢(0x5382, 0x5a);

write i2c(0x5383, 0x06);

write 12¢c(0x5384, 0x1a):;

write 12¢(0x5385, 0x66);

write 12¢c(0x5386, 0x80):

write i2c(0x5387, 0x82);
write_12¢c(0x5388, 0x80);

write i2¢(0x5389, 0x02);

write 12¢(0x538b, 0x98);

write 12¢(0x538a, 0x01);

write i2¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, 0xa3); // launch group 3
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R -1

write i2¢(0x3212, 0x03); // start group 3
write 12¢(0x5381, 0x1c):

write i2¢(0x5382, 0x5a);

write 12¢(0x5383, 0x06):

write i2¢(0x5384, 0x15):
write_i12¢(0x5385, 0x52);

write i2¢(0x5386, 0xX66):

write 12¢(0x5387, 0x68):

write i2c(0x5388, 0x66);
write_12¢c(0x5389, 0x02);

write 12¢(0x538b, 0x98);

write i12c(0x538a, 0x01);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3); // launch group 3

Mg -2

write 12¢(0x3212, 0x03); // start group 3
write 12¢(0x5381, 0x1c):

write 12¢c(0x5382, 0x5a);

write i2¢(0x5383, 0x06);
write_i12c(0x5384, 0x10);

write 12¢(0x5385, 0x3d);

write 12¢(0x5386, 0x4d);

write 12¢(0x5387, Ox4e);

write 12¢(0x5388, Ox4d):
write_12¢(0x5389, 0x01);

write i2¢(0x538b, 0x98):

write 12¢c(0x538a, 0x01);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, 0xa3); // launch group 3

R EAE -3

write 12¢(0x3212, 0x03); // start group 3
write 12¢(0x5381, 0x1c¢):

write 12¢(0x5382, 0x5a);

write i2¢(0x5383, 0x06);

write 12¢c(0x5384, 0x0c);

write 12¢(0x5385, 0x30);

write 12¢c(0x5386, 0x3d):

write 12¢(0x5387, 0x3e):

write 12¢c(0x5388, 0x3d);

write i2¢(0x5389, 0x01);

write 12¢(0x538b, 0x98);

write 12¢(0x538a, 0x01);

write i2¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, 0xa3); // launch group 3
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494 EV BRGahe

EV +3

write 12¢(0x3a0f, 0x60):
write 12c(0x3al0, 0x58);
write i2¢(0x3all, 0xa0);
write i2¢(0x3alb, 0x60);
write_i2c(0x3ale, 0x58);
write 12c(0x3alf, 0x20):

EV +2

write 12¢(0x3a0f, 0x50);
write_i2¢(0x3al0, 0x48);
write i2c(0x3all, 0x90);
write 12¢(0x3alb, 0x50);
write i2c(0x3ale, 0x48):
write i2c(0x3alf, 0x20);

EV +1

write 12¢(0x3a0f, 0x40):
write_12¢(0x3al0, 0x38);
write 12¢(0x3all, 0x71);
write 12c(0x3alb, 0x40);
write_i2c(0Ox3ale, 0x38):
write i2c(0x3alf, 0x10);

EV" Standard

write 12¢(0x3a0f, 0x38);
write i12c(0x3al0, 0x30);
write 12c(0x3all, 0x61);
write_i2¢(0x3alb, 0x38);
write_i12c(0x3ale, 0x30);
write_12c¢c(0x3alf, 0x10);

EV -1

write 12c¢c(0x3a0f, 0x30);
write 12¢(0x3al0, 0x28):
write 12c(0x3all, 0x61);
write 12¢(0x3alb, 0x30):
write 12c(0x3ale, 0x28);
write 12¢(0x3alf, 0x10);

EV -2

write i2c¢c(0x3a0f, 0x20);
write 12¢(0x3al0, 0x18);
write 12¢(0Ox3all, Ox41):;
write i2¢(0x3alb, 0x20);
write 12c¢(0Ox3ale, 0x18):
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write 12¢(0x3alf, 0x10);

EV -3

write 12c¢c(0x3a0f, 0x10);
write 12¢(0x3al0, 0x08):
write 12c(0x3alb, 0x10);
write 12¢(0x3ale, 0x08):
write i2c(0x3all, 0x20);
write 12c¢(0x3alf, 0x10);

4.9.5 FEDERA

Auto 1))

write 12¢(0x3212, 0x03); // start group 3
write 12¢(0x3406, 0x00);

write 12¢(0x3400, 0x04);

write i2¢(0x3401, 0x00);

write 12¢(0x3402, 0x04);

write i2¢(0x3403, 0x00);

write 12¢(0x3404, 0x04);

write i2¢(0x3405, 0x00);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3): // lanuch group 3

Sunny [1JY;

write 12¢(0x3212, 0x03); // start group 3
write 12¢(0x3406, 0x01);

write 12¢(0x3400, 0x06);

write 12¢(0x3401, 0x1c);

write 12¢(0x3402, 0x04).

write 12¢(0x3403, 0x00);

write 12¢(0x3404, 0x04);

write 12¢c(0x3405, 0x13):

write 12¢(0x3212, 0x13); // end group 3
write i2¢(0x3212, 0xa3); // lanuch group 3

Office /P %

write 12¢(0x3212, 0x03); // start group 3
write_i2¢(0x3406, 0x01);

write 12¢(0x3400, 0x05);

write i2¢(0x3401, 0x48);

write i2¢c(0x3402, 0x04);

write i2c(0x3403, 0x00);

write i2¢(0x3404, 0x07);

write 12¢(0x3405, 0xcf);

write i2¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, 0xa3); // lanuch group 3
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Cloudy P

write i2¢(0x3212, 0x03); // start group 3
write i2c(0x3406, 0x01);

write 12¢(0x3400, 0x06);

write 12¢(0x3401, 0x48);

write i2¢c(0x3402, 0x04):

write 12¢(0x3403, 0x00);

write 12¢(0x3404, 0x04);
write_12¢c(0x3405, 0xd3);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, 0xa3); // lanuch group 3

Home %[N

write i2¢(0x3212, 0x03); // start group 3
write i2¢(0x3406, 0x01):

write 12¢(0x3400, 0x04):

write i2c(0x3401, 0x10);

write 12¢(0x3402, 0x04);
write_i2¢(0x3403, 0x00);
write_12¢c(0x3404, 0x08);

write i2¢(0x3405, 0x40);

write 12¢(0x3212, 0x13): // end group 3
write 12¢(0x3212, 0xa3); // lanuch group 3

4.9.6 5§32

Normal (off) 1E%

write 12¢(0x3212, 0x03); // start group 3
write 12¢(0x5580, 0x06);

write 12¢c(0x5583, 0x40); // sat U

write 12¢(0x5584, 0x10); // sat 'V

write i2¢(0x5003, 0x08);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3): // launch group 3

Blueish (cool light) 4

write i2¢(0x3212, 0x03); // start group 3
write 12¢(0x5580, 0x1e):

write i2¢c(0x5583, 0xa0);

write 12¢(0x5584, 0x40);

write i2¢(0x5003, 0x08);
write_i2¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3): // launch group 3
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Redish (warm) HE {7

write i2¢(0x3212, 0x03); // start group 3
write 12¢(0x5580, 0x1le):

write 12¢(0x5583, 0x80);

write 12¢(0x5584, 0xc0);

write i2c(0x5003, 0x08);
write_i2¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3): // launch group 3

Black and white [

write i2¢c(0x3212, 0x03): // start group 3
write 12¢(0x5580, 0x1e):

write i2c(0x5583, 0x80):
write_12¢c(0x5584, 0x80);

write i2¢(0x5003, 0x08):

write _i2¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, 0xa3): // launch group 3

Sepia iz i

write i2¢(0x3212, 0x03); // start group 3
write 12¢(0x5580, 0x1e);

write i2¢c(0x5583, 0x40):

write 12¢(0x5584, 0xa0);

write i2¢(0x5003, 0x08):

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3); // launch group 3

Negative iz (%,

write 12¢(0x3212, 0x03): // start group 3
write 12¢(0x5580, 0x40);

write i2¢(0x5003, 0x08):

write 12¢c(0x5583, 0x40); // sat U

write 12¢(0x5584, 0x10); // sat 'V

write i2¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3); // launch group 3

Greenish fli%k

write 12¢(0x3212, 0x03); // start group 3
write 12¢(0x5580, 0xle):;

write i2¢(0x5583, 0x60):

write 12¢(0x5584, 0x60):

write 12¢(0x5003, 0x08):

write i2¢(0x3212, 0x13): // end group 3
write 12¢(0x3212, 0xa3); // launch group 3

Overexposure - 5
write 12¢(0x3212, 0x03): // start group 3
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write 12¢(0x5580, Ox1e):;

write 12¢(0x5583, 0x{0);

write 12¢(0x5584, 0xf0);
write_12¢(0x5003, 0x08);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, 0xa3); // launch group 3

Solarize I 1 Jv 4% /N

write 12¢(0x3212, 0x03); // start group 3
write i2¢(0x5580, 0x06):

write 12c(0x5583, 0x40); // sat U

write 12¢(0x5584, 0x10); // sat '\

write 12¢(0x5003, 0x09);

write 12¢(0x3212, 0x13); // end group 3
write 12¢(0x3212, Oxa3); // launch group 3

4.9.7 WRRA

TR, ¥ 3 dummy lines CHEFMIRGAT) LAPR(KMIZ . 4§ A dummy
line CREFMRIGAT) BT BURIE YCIRANF 20 901 i DL F 37 47 @845 1] . 0x3a02, 0x3a03 (60hz Jf;
J5) , 0x3al4, 0x3al5 (50hz JGIE) . A {7 4% 0x3a00 bit[2] F #e4% bl 2 s U H /25 D) 4t

Ft R BURBRA

temp = read_i2c(0x3a00);
temp = temp | 0x04:
write 12¢(0x3a00, temp);

R A BURAR A
temp = read_i2c(0x3a00);
temp = temp & O0xfb;
write 12¢(0x3a00, temp);

4.7.8 ZRRITHEFLK

OV'5640 HHHLLK AN S HF H st A k406 Z 4 (banding filter) , FrLAAH #H3ETF 40
WHE . A LT PO E a] ik

off XM

temp = read_i2c(0x3a00);
temp = temp & Oxdf; // turn off banding filter
write 12¢(0x3a00, temp);

Manual 50Hz F3® 50Hz YJF

write 12¢(0x3c00, 04); // setto 50Hz
write 12¢(0x3c01, 80); // manual banding filter
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temp = read 12c(0x3a00);
temp = temp | 0x20; // turn on banding filter
write 12¢(0x3a00, temp).

Manual 60Hz FZhi B 60Hz Y&
write 12¢(0x3c00, 00); // setto 60Hz

write 12¢(0x3c01, 80); // manual banding filter
temp = read 12¢(0x3a00):
temp = temp | 0x20; // turn on banding filter
write 12¢(0x3a00, temp):

Auto Detection E Zh{li 3l

write 12¢(0x3¢c01, 00); // auto banding filter
temp = read i2¢c(0x3a00):

temp = temp & Oxdf; // turn off banding filter
write 12¢(0x3a00, temp);

H il chie Z 8 S A B¢, SR80 AN & 24Mhz, 1158:4% OmniVision 1
(1Y) FAE HUfH IE M i B 240

4.10 Auto Focus EZ)vf£E

4101 REHIIE

OV5640 A B A2 i) & se e H 26t £, 3F H VOM Bz 88 0 R FE L R ES N il . Tl
Ryl a it E A (firmware) MENL . MEFZ1TE, N EEES]E M OV5640
(BRI [ TS B, HE IS veM Yk ah L BE IE M e 8. *
PLAT LI 12C iy 44 ) Gl 28Y 42 o) 4% 19 % FP T i

4.10.2 12C 31X 4L
B AF A 4 Monk (iR {f

CMD_MAIN |0x3022 |AF Eap @77 ffae |0x03 - fit A [ alponf £ 2
0x06 - #4540 fE L %

0x08 - EE L ik [H ) iR s
0x12 - HE 5 X A [X 4
0x00 — 77 4 5€ Al

CMD ACK |0x3023 |ACK of command |0x00 - £ 452 &

i 2 A 0x01 - Ay & {7
FW_ST&TUS 0x3029 |Status of focus Ox7F - S_F[RWARE
TR & E 2 P GE R EARIZTT vTER LA
M~ 5 A
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i ) 2% < 4]
[P 1 %
0x7E - S_STARTUP
[ 4 i 4k
0x70 - S_IDLEIdle R 43,
Bk, SkMBEIE GHERTLT
zhh) fIE
0x00 - S FOCUSING
H B3 i
0x10 S_FOCUSED
SEZIPOE S
RO i 28 (MCUMLEI H 2 A p 2 J5 25 3K CMD_MAIN (0x3022) &7 {728 2488
H%. [ 2 5E)E 2% CMD_ACK (0x3023) F{f a8 8diE%.

4.10.3 AF gahTEEE
{E H Ov5640 [ a3 fE B TR F RiFE, FA8iES.
H B AR T

1L S UGHE AR B T4 (firmware)

2. AR B LE

3. JRIRSESRIF R B E RGN B SE 2RSS (AL EL)

4.10.4 FTREH (download firmware)

OV5640 WL ERG, BURT LA R4 AF H R EEE 1 7, JLERIER TSR uaaie 2 80—
PR UM 12C 2795 5 AR IR BEHF I T 803 AL

EFFRERNE, TR DUF A AE 2%
MCU on:0x3000 BIT6=0 BIT5=0 0x3004 BIT6=1 BIT5=1
AFC on :0x3001 BIT6=0 0x3005 BIT6=1

4.10.5 HahX4E
AR R TG 2 A, A SR 0 2R SE R, A BT 3] 1 0 (1) PR .
1. K5 0x3022 A {7255 A 0x03, FFUh &L b feid #5 .
2. VLA A7 28 0x3029 [RAS, an Rz B A ox10, RFEXECL5ERK.
3. HEAF9% 0x3022  0x06, EIEATALRE, (EE KNG RFEE BT E
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4.10.6 B SXAZEVIHERE CGHEIEHEL)
AMRSEEE LG, 57 fFds 0x3022 Ay 0x08, FFill ik, SikmIBVIGHRE HELTSGmit) .

4.11 JHERE

4.11.1 Shutter |78 H]
OV'5640 14 /& 2% 1 ] FH e 4% i et i), H 8 4788 ) (line period) , #4F—ft
TR REAT A A RN, B OKRRIE B AP TE [R){E N VTS(0x380e, 0x3801) - 4 .

R T THRE R) 3 27 A7 28 B S PR e 0 16 £, 54728 4: 0x3500, 0x3501, 0x3502.
P TR = (reg0x3500<<12) + (reg0x3501<<4) + (reg3502>>4);

4.11.2 Gain #3%
18 2 {11 1% ¥ 75 77 {7 4% 0x350a fi1 0x350b .

981 = ((reg0x350a & 03)<<4) + (reg0x350b>>4);

4.11.3 B X4T (Dummy Lines) KBEHIER (Dummy Pixels)

S H AP B EUT i, OV5640 2 [ 238 U 1T . §E A dummy line ( HE4ULEEY;
1) BEAT EORAE YEIEAS ] 50 5 e LA F 95 /7 2845 1] . 0x3a02[3:0], 0x3a03 (60hz i)
0x3al14[3:0], 0x3al5 (50hz i) .

Dummy pixel (HEfMEE) FIRUE I FE, % HTS %77 2% 0x380c, 0x380d 1 14 /il dummy
pixel (FEHMEF) -

4.11.4 FHBHE

4.11.4.1 G301
fith A B g5, [ B AR
B SR R (RS S A 7E T R ) A )

4.11.4.2 ERHE B

Read preview shutter 12 fil% shutter
Read preview gain 1£HUTI'% gain
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Read preview HTS iUl % HTS
Read preview sysclk iHUf % sysclk
Read preview binning factor B {3H{ il '5_binning factor B

4.11.4.3 2T 5# G TR 7 HE
FHIAWEE S . 5P AGC/AEC( [ h3 25 211/ (4 sh e £ 1) .

4.11.4.4 ERHAR RS

Read capture HTS 1ZHUAHE HTS

Read capture VTS i£HUH VTS

Read capture banding_filter /1% banding filter
Read capture SYSCLK i HUJ[1## SYSCLK

4.11.4.5 F B F B 2t RO 29 76 8 22 RIGOEH
T AR A1 R S R 1 WA G B[] e 20 *ﬁnmﬁﬁﬁf\:ﬂuﬁ "
ki N AR _PCLK TW _HTS
AER  MRI)eshiEl =FREE BRI estE) xﬁﬁﬁ& _PCLKx R HIS X B
HR _Ea =K _Ha

Hrh B 2B MIHFZE. OVvsed0 BN
(EYCIBAZSR AT R, s eIk fy 1, T8 EGHRAIRZE, 28340 H)
Wf (a4 T 0. il X Rt dd, o LA BLF 2305

AR _MRIetiE =FK _ tRIediE

. 8 PcLk O HTS
iR 1828 = i = =
mnﬂ_ H ﬁﬁ _ Exﬁﬁ _PCLK}{?EF‘E_HTSEB

4.11.4.6 Wt (T BVBILE, HBE TAHFLLE

gain exposure = capture shutter*capture gain;

If ( gain exposure < capture banding filter) {
// capture_shuftter < 1/100
capture shutter = gain exposure;
capture gain = gain exposure/capture shutter;

b
else {
if ( gain_exposure > (capture VTS -4)) {
// exposure reach maximum
capture shutter = capture VTS -4;
capture gain = gain exposure/capture shutter;
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else {
// ' 1/100 < exposure < max, capture shutter = N * capture banding filter
capture shutter = int (gain exposure/capture banding filter) * capture banding filter;
capture gain = gain exposure/capture shutter;
h
}

4.11.4.7 A ¥ (gain) /B (shutter)

Write capture gain 5 A1/ _gain
Write capture_shutter 5 A 41/ shutter

4.11.4.8 #/8

FRFMRA Vsyne Jq .
P = i P44

4.11.4.9 & [F H B0

RIS, fERLBIBYIERE O mid) .
GNP RS, R EIFRERE.

/1FFJii AGC/AEC.

write_i2¢(0x3503,0); 5% {F 4% 0x3503 7 0.

4.12 Scale and Zoom %A1

(i FH4ETHORMAS LT E, OV5640 ISP 27 {2 2% 0x5001[5] L2 E Ny '1'. F (R 46 iy 2% =
i FRECECFH, @ER RCHBAR2.

4.12.1 Scale 45iX
OV'5640 ISP Y445/, 0] LLEEBIEfa /N T 2592x1944 (G 251 PG <) .t 5L A 4 g

S5 RSTE®RIE&SEE (4:3) FMFEE BTN, 2 0 % 7 4§ DVPHO #1 DVPVO B[]
AR RARE RS . B, RGP 9 HF 9 2048x1536 By, R EW T

DVPHO = 2048

DVPVO = 1536

H offset =16

Y offset =4

write 12¢(0x3212, 0x03): // start group 3
write_12¢(0x3808, 0x08); /I DVVPHO = 2048
write 12¢(0x3809, 0x00); // DVVP HO
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write 12¢(0x380a, 0x06);
write_12¢(0x380b, 0x00);
write 12¢(0x3810, 0x00):
write_i12¢(0x3811, 0x10);
write i2¢(0x3812, 0x00):
write_i2¢(0x3813, 0x04);
write 12¢(0x3212, 0x13);
write_i2¢(0x3212, Oxa3);

/[ DVPVO = 1536
/ DVPVO

/' H offset = 16

/[ H offset

I\ offset =4
[\ offset

// end group 3

// launch group 3

WRYGa /MRS 54 RSB T s bl (4:3) ANE], 840D 7 1 X offset M1 Y offset , X #]
M G T Z Y LLTS B AR R RS, bl AR HE N 1280x1024 15 H -

DVPHO = 1280
DVPVO =1024

input image height = 1944

input image width = 1944 * 1280/1024 = 2430

X offset =16

Y offset =4 + (2592 - 2430)/2 = 85

write i2¢(0x3212, 0x03);
write 12¢(0x3808, 0x05);
write_i2c(0x3809, 0x00);
write 12¢(0x380a, 0x04);
write 12¢(0x380b, 0x00);
write 12¢(0x3810, 0x00);
write 12¢(0x3811, 0x10);
write 12¢(0x3812, 0x00);
write 12¢(0x3813, 0x55);
write i2c(0x3212, 0x13);
write i2¢(0x3212, Oxa3);

/I start group 3

// DVPHO = 1280
// D\'P HO

// DVPVO = 1024
/I DVVPVO

// H offset = 16

/' H offset

/I'\" offset = 85
/I'\" offset

// end group 3

// launch group 3

4.12.2 DIGITAL ZOOM #5354

AR 2T 2592x1944 FOSFRTEE, fERFEFEE S S EL S S50 — A0t 18 X
offset fll Y offset, E[Jn] {5 £ ¥ i 48 4 (A R . B dm 244 4 S <) 1600x1200 (% Z

Digital Zoom 1x (1 %)
DVPHO = 1600
DVPVO =1200
X offset =16
Y offset =4

write_i2¢(0x3212, 0x03);
write_i2¢(0x3808, 0x06):;
write_i2¢(0x3809, 0x40);
write i2c(0x380a, 0x04);
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// DVVPHO = 1600
// DVVP HO

// DVPVO = 1200
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write_i2¢(0x380b, 0xb0);
write_i2¢(0x3810, 0x00);
write 12¢(0x3811, 0x10);
write_i2¢(0x3812, 0x00);
write i2¢c(0x3813, 0x04);
write_i2¢(0x3212, 0x13);
write i2¢(0x3212, Oxa3);

Digital Zoom 1.5x (1.5 fi¥)
DVPHO = 1600
DVPVO=1200

[/ DVPVO

/l H offset =16
/' H offset

/I'\ offset =4
/I'\ offset

// end group 3

// launch group 3

input image width = 2592/1.5 = 1728 > 1600
input image height = 1944/1.5 = 1296 > 1200
X offset = 16 + (2592 — 1728)/2 = 448
Y offset = 4 + (1944 — 1296)/2 = 328

write 12¢(0x3212, 0x03);
write 12¢(0x3808, 0x06);
write 12¢(0x3809, 0x40);
write i2¢c(0x380a, 0x04);
write i2¢(0x380b, 0xb0);
write 12¢(0x3810, 0x01):
write 12¢(0x3811, 0xc0);
write i2¢(0x3812, 0x01);
write i2¢(0x3813, 0x48);
write 12¢(0x3212, 0x13);
write i2¢(0x3212, 0xa3);

48

// start group 3

/ DVVPHO = 1600
// D\'P HO

/I DVPVO =1200
/[ DVVPVO

/' H offset = 448
/I H offset

[\ offset = 328
/I'\ offset

// end group 3

// launch group 3
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PR | B K SR B

mt m_1Combo_NightMode = 0;

mt XVCLK = 2400; // real clock/10000

mt preview_sysclk, preview HTS, preview VTS
mt AE_Target = 52;

mt AE high AE low:

mt OV5640 1mt_setting()

{

[/ mtialize OV5640

mt reglmt[] =

{
/OV5640 setting Version History
/dated 04/08/2010 A02
/--Based on v08 release
/dated 04/20/2010 A03
/—-Based on V10 release
/dated 04/22/2010 A04
/--Based on V10 release
/~updated ccr & awb setting
/dated 04/22/2010 AD6
/—-Based on A0S release
[--Add pg setting
/dated 05/19/2011 A09
/—-changed pchg 3708 setting
0x3008, 0x42, // software power down
0x3103, 0x03, // sysclk from pll
0x3017. 0xff.  // Frex. Vsync, Href, PCLK. D[9:6] output
0x3018, Oxff.  //D[5:0]. GPIO[1:0] output
0x3034, Oxla, //PLL.MIPI 10-bat
0x3037, 0x13, //PLL
0x3108, 0x01, /' clock divider
Ox3630, 0x36,
0x3631, Ox0e,
0x3632, Oxe2,
0x3633, 0x12,
0x3621. OxeD,
0x3704, 0xa0,
Ox3703, Ox5a,
0x3715, 0x78,
Ox3717, Ox01,
0x370b. 0x60,
0x3705, Ox1a,
0x3905, 0x02,
0x3906, 0x10,
0x3901, Ox0a,
0x3731, 0x12,
0x3600, 0x08, //VCM debug
0x3601. 0x33, //VCM debug
0x302d, 0x60, // system control
0x3620, 0x52,
0x371b, 0x20,
0x471¢, 0x50,
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50

Ox3al3, Ox43, // pre-gam=105x
0x3al8, 0x00, //AEC gamn ceiling =7.75x
0x3al9, 0x7c, //AEC gain ceiling
0x3635, 0x13,

0x3636, 0x03,

0x3634, 0x40,

0x3622, 0x01,

/50/60Hz detection

Ox3c01, 0x34, // sum auto. band counter enable, threshold = 4
Ox3c04, 0x28, // threshold low sum
0x3c05, 0x98, // threshold high sum
0x3c06, 0x00, // Light meter 1 threshold H
0x3c07, 0x07, // Light meter 1 threshold L
0x3c08, 0x00, // light meter 2 threshold H
0x3c09, Oxlec, // light meter 2 threshold L
0x3c0a, 0x%, // sample number H
0x3cOb, 0x40, // sample number L
0x3810, 0x00, // X offset

0x3811, 0x10, // X offset

0x3812, 0x00, /Y offset

0x3708. 0x64,

0x4001. 0x02, // BLC start line

0x4005, Oxla, // BLC always update
0x3000, 0x00, // enable MCU, OTP
0x3004, Oxff.  // enable BIST. MCU memory, MCU, OTP, STROBE. D5060. tinung, array clock
0x300e, 0x58. // MIPI 2 lane” power down PHY HS TX. PHY LP RX. DVP enable
0x302e, 0x00,

0x4300, 0x30, YUV 422 YUYV
0x501f 0x00, //ISPYUV 422

0x440e, 0x00,

0x5000, 0xa7, //LENC on, raw gamma on, BPC on, WPC on, CIP on
/AEC target

0x3a0f 0x30, // stable in haph

Ox3al0. 0x28, // stable mn low

Ox3alb, 0x30, // stable out hagh

Ox3ale, 0x26, //stable out low

0x3all, 0x60, //fast zone hugh

Ox3alf, Ox14, // fast zone low

[LENC

0x5800, 0x23,

0x5801, 0x14,

0x5802, 0x0f,

0x5803, 0x0f,

0x5804, 0x12,

0x5805, 0x26,

0x5806, 0x0c,

0x5807, 0x08,

0x5808, 0x05,

0x5809, 0x05,

0x580a, 0x08,

0x580b, 0x0d,

0x580c, 0x08,

0x580d, 0x03,

0x580e, 0x00,

0x5801, 0x00,

0x5810, 0x03,

0x5811. 0x09,

0x5812, 0x07,

0x5813, 0x03,

0x5814, 0x00,

0x5815, 0x01,
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0x5816, 0x03,
0x5817, Ox08,
0x5818. Ox0d,
0x5819, 0x08,
0x581a, 0x05,
0x581b, 0x06,
Ox581c, Ox08,
0x581d. Ox0e,
0x581e. 0x29,
0x581f 0x17,
0x5820, 0x11,
Ox5821, Ox11,
0x5822, 0x15,
0x5823, 0x28,
0x5824, 0x46,
Ox5825. 0x26,
0x5826. 0x08,
0x5827, 0x26,
0x5828, 0x64,
Ox5829, 0x26,
0x582a. 0x24,
0x582b. 0x22,
0x582¢c. 0x24,
0x582d. 0x24,
Ox582e, 0x06,
0x582f 0x22,
0x5830, 0x40,
0x5831. Ox42,
0x5832, 0x24,
0x5833. 0x26,
0x5834, 0x24,
0x5835, 0x22,
0x5836, 0x22,
Ox5837, 0x26.
0x5838. Ox44,
0x5839_ 0x24,
0x583a, 0x26,
0x583b, 0x28,
0x583c, 0x42,
0x583d, Oxce,

[AWB

0x5180, Oxff
0x5181, 0xf2,
Ox5182, 0x00,
Ox5183, 0x14,
Ox5184, 0x25,
Ox5185, 0x24,
0x5186, 0x09,
0x5187, 0x09,
Ox5188, 0x09,
0x5189, 0x75,
Ox518a, 0x54,
0x518b. Oxe0,
0x518¢c, Oxb2,
0x518d, 0x42,
0x518e, 0x3d,
0x518f 0x56,
0x5190, 0x46,
0x5191, Oxf8,
0x5192, 0x04,
0x5193, 0x70,
0x5194, 0xf0,
0x5195, 0x{0,

| LENC BR. offset

' AWB B block
I AWB control
' [7-4] max local counter, [3:0] max fast counter
| AWB advance

AWB top lumut
! AWB botton lumat
'/ Red lint
! Green Limut
'{ Blue lumat
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0x5196, 0x03,
0x5197. 0x01,
0x5198, 0x04,
0x5199, 0x12,
0x519a, 0x04,
0x519b, 0x00,
0x519¢, 0x06,
0x519d, 0x82,
0x519e, 0x38,

/Gamma
0x5480, 0x01,
0x5481, Ox08,
0x5482, 0x14,
0x5483, 0x28,
0x5484, 0x51.
0x5485, 0x65.
0x5486, 0x71,
0x5487, 0x7d.
0x5488, 0x87,
0x5489, 0x91,
0x548a. 0x9a,
0x548b, Oxaa,
0x548¢c, 0xb8,
0x548d, Oxcd,
0x548e, Oxdd,
0x5481, Oxea,
0x5490, Ox1d.

/color matrix
0x5381, Oxle,
0x5382, Ox5b,
0x5383, Ox08,
0x5384, Ox0a,
0x5385, OxTe,
0x5386, 0x88,
0x5387, 0x7¢c,
0x5388, 0x6¢,
0x5389, 0x10,
Ox538a, Ox01,
0x538b, 0x98,

UV adjust
0x5580, 0x06,
0x5583, 0x40,
0x5584, 0x10,
0x5589, 0x10,
0x558a, 0x00,
0x558b, 0xf8,
0x501d, 0x40,

/CIP

0x5300, 0x08,
0x5301, 0x30,
0x5302, 0x10,
0x5303, 0x00,
0x5304, 0x08,
0x5305, 0x30,
0x5306, 0x08,
0x5307. 0x16,
0x5309, 0x08,
0x530a. 0x30,
0x530b, 0x04,
0x530¢, 0x06,

' AWB control
' local limat

| AWB control

'/ BIAS plus on

T CMX1 forY
fCMX2 for Y
fCMX3 forY
[ CMX4 for U
{{ CMX5 for U
{{ CMXG6 for U
fCMXT for V
T CMXS for V
{{ CMX9 for V
'/ s1gn[9]

/ s1gn[8:1]

' brightness on, saturation on
'/ SatU

i SatV

[ UV adjust thl

[/ UV adjust th2[8]
[/ UV adjust th2[7:0]

'l enable manual offset in contrast

'/ sharpen-MT thl
'/ sharpen-MT th2
/ sharpen-MT offl
'l sharpen-MT off2
'l De-notse thl

{ De-no1se th2

| De-no1se offl

|l De-noise off2

'/ sharpen-TH thl
'/ sharpen-TH th2
'/ sharpen-TH offl
/ sharpen-TH off2

OmniVision 72> i) P 2



0x5025, 0x00,
0x3008. 0x02, // wake up from software power down

¥

OV5640_write_12¢(0x3103, 0x11); /! syselk from pad
OV5640_write_12c(0x3008, 0x82); /I software reset

// delay 5ms

Delav(5):

// Write mitialization table
for (1nt 1=0; 1<si1zeof(reglnit)/sizeof(int); 1+=2)

{
OV5640_wmnte 12c(reglmif1]. reglmt[1+1]);
}
return 0:
H
mt OV5640 preview_setting()
{
/! set OV 5640 to preview mode
mt regPrevien]] =
{
'/ 640x480 15fps, mght mode 5fps
/ Input CLock = 24Mhz
/! PCLK = 1TMhz
0x3035, 0x21, /PLL
0x3036. 0x46, //PLL
0x3c07, 0x08, // hightmeter 1 threshold[7:0]
0x3820, Ox41, //flip
0x3821, 0x07, // murror
0x3814, 0x31, //tumung X mc
0x3815, 0x31, //tumung Y mc
0x3800. 0x00, //HS
0x3801, 0x00, //HS
0x3802, 0x00, V5
0x3803, Ox04, VS
0x3804, 0x0a, //HW (HE)
0x3805, 0x3f, //HW (HE)
0x3806, 0x07, //VH (VE)
0x3807, 0x9%b, //VH(VE)
0x3808, 0x02, //DVPHO
0x3809, 0x80, //DVPHO
0x380a, 0x01, //DVPVO
0x380b, Oxe0, //DVPVO
0x380c, 0x07, //HTS
0x380d. 0x68, //HTS
0x380e, 0x03, VTS
0x380f Oxd8, VTS
0x3813, 0x06, //nnung V offset
0x3618, 0x00,
0x3612, 0x29,
0x3709, 0x52,
0x370c, 0x03,
0x3a02, 0x0b, // 60Hz max exposure, mght mode 5fps
0x3a03, 0x88, // 60Hz max exposure
0x3al4, 0x0b, //50Hz max exposure. mght mode 5fps
Ox3al5, 0x88, // 50Hz max exposure
0x4004, 0x02, // BLC line number
0x3002, 0x1c., //reset JFIFO, SFIFO. JPG
0x3006, O0xc3. /! disable clock of JPEG2x_ JPEG
0x4713, 0x03, //JPEG mode 3
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}

[/ Write preview table
for (int 1=0; 1<sizeof(regPreview)/sizeof{int); 1+=2)

0x4407, 0x04,
0x460b, 0x35,
0x460c, 0x22,
0x4837, 0x22,
0x3824, 0x02,
0x5001, Oxa3,
0x3503, 0x00,

'/ Quantization sacle

'{ MIPI global timing
 PCLK manual divider

I SDE on, CMX on, AWB on
[l AEC/AGC on

{
OV5640_wrte 12c(regPreview(1]. regPreview(1+1]):
}
return 0;
H
mt OV5640 wideo_setting()
{
// set OV5640 to video mode
mt regVideo[] =
{
/ mput clock 24Mhz
{PCLE 42Mhz
0x3035, 0x41, // PLL
0x3036, 0x69, //PLL
0x3c07. 0x07, // hghtmeter 1 threshold[7:0]
0x3820, 0x41, // flip
0x3821. 0x07., // nmurror
0x3814, 0x31, //tumng X mc
0x3815, 0x31, //tmung Y inc
0x3800, Ox00, // HS
Ox3801, 0x00, / HS
0x3802, 0x00, VS
0x3803, 0xfa, VS
0x3804, 0x0a, //HW (HE)
0x3805, 0x3f, //HW (HE)
0x3806, 0x06, //VH(VE)
0x3807, 0xa9, //VH(VE)
0x3808, 0x05, //DVPHO
0x3809, 0x00, // DVPHO
0x380a, O0x02, /DVPVO
0x380b, 0xd0, /' DVPVO
0x380c, 0x07, // HTS
0x380d, Ox64, //HTS
O0x380e, Ox02, / VTS
0x380f Oxed, VTS
0x3813, 0x04. // umung V offset
0x3618, 0x00,
0x3612, 0x29,
0x3709, 0x52,
0x370c, 0x03,
0x3a02, 0x02, // 60Hz max exposure
0x3a03, 0xe0, // 60Hz max exposure
0x3a08, 0x00, //B50 step
0x3a09, 0x6f,  // B50 step
Ox3a0a, 0x00, // B60 step
0x3a0b, 0x5¢, // B60 step
Ox3a0e. 0x06, // 50Hz max band
Ox3a0d, 0x08, // 60Hz max band
0x3al4, 0x02, //50Hz max exposure
0x3al5, Oxe0, // 50Hz max exposure
0x4004, 0x02, //BLC line number
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}:

0x3002, Ox1c,
0x3006, 0xc3,
0x4713, 0x03.
0x4407, 0x04.
0x460b, 0x37,
Ox460c, 0x20,
Ox4837, 0x16,
0x3824, 0x04,
0x5001, 0x83.
0x3503, 0x00.

/{ Write preview table

for (int 1=0; 1<sizeof(regV1deo)/sizeof(1nt); 1+=2)

' reset JFIFO, SFIFO, JPG

'/ disable clock of JPEG2x. JPEG
I JPEG mode 3

'l Quantization sacle

' MIPI global tinung

'/ PCLK manual divider

I SDE on. CMX on. AWB on
' AEC/AGC on

{
OV5640 wnte 12c(regVideo[1], reg\Video[1+1]);
}
return 0;
H
mt OV5640 capture setting()
{
! set OV5640 to capture mode
mt regCapture(] =
{
YUV Capture
/2592 x 1944 3.75fps
/ 24 MHz input clock. 42Mhz PCLK
0x3035, 0x71, //PLL
0x3036, 0x69, //PLL
0x3c07, 0x07, // hightmeter 1 threshold[7:0]
0x3820, 0x40, //flip
0x3821, 0x06, // murror
0x3814, Ox11, //tmung X mc
0x3815. 0x11, //tmng Y mc
0x3800, 0x00, //HS
Ox3801, 0x00, / HS5
0x3802, Ox00, /WS
0x3803. Ox00, VS
0x3804, 0x0a, //HW (HE)
0x3805, 0x3f, //HW (HE)
0x3806, 0x07, //VH(VE)
0x3807, 0x9f, //VH (VE)
0x3808, Ox0a, //DVPHO
0x3809, 0x20, //DVPHO
0x380a, 0x07, /DVPVO
0x380b, 0x98, //DVPVO
0x380c, 0x0b, //HTS
0x380d, Oxlc, // HTS
0x380e, 0x07, VTS
0x380f Oxb0, VTS
0x3813, 0x04, //nnung V offset
0x3618, 0x04,
0x3612, 0x2b,
0x3709, 0x12,
0x370c, 0x00,
0x4004, 0x06, /' BLC line number
0x3002, Oxlc, //reset JFIFO, SFIFO. JPG
0x3006, Oxc3, // disable clock of JPEG2x. JPEG
Ox4713, 0x02, // JPEG mode 2
0x4407. 0x0c, // Quantization sacle
0x460b, 0x37,
0x460c, 0x20,
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0x4837, 0x2¢, // MIPI global timing

0x3824, 0x01, //PCLK manual divider

0x5001, 0x83, //SDE on. CMX on. AWB on. scale off
0x3503, 0x03, //AEC/AGC off

}:

/{ Write capture table
for (1nt 1=0; 1<sizeof(regCapture)/sizeof{int); 1+=2)

{
OV5640 wnte 12c(regCapturef1]. regCapture[1+1]);
H
return 0;
}
nt OVS640 af mit()
{
/[ download firmware
// 1f supported, multiple bytes I2C writes are ughly recommended.
for (1nt 1=0; 1<sizeof(af firmware)/s1zeof(1nt); 1+=2)
{
OVPantherDemo: WriteSCCB(0x78. af firmware[1], af firmware[1+1]);
}
return 0;
}
mt OV5640 auto focus()
{
mt temp.
!/ focus
OV5640_wnte_12c(0x3022, 0x03);
whale(1)
! check status
temp = OV5640_read 12¢(0x3029);
if (temp ==0x10) return 0; // focus completed
}
refurn 1;
Delay(100):
H
mt OV5640 get_sysclk()
{
// calculate sysclk
mt templ, temp?2:
mt Multiphier, PreDiv, VCO, SysDiv, PIl_rdiv, Bat_div2x, sclk_rdav, sysclk;
mt sclk_rdiv_map([] = {
1,2, 4, 8};
templ = OV5640 read 12¢(0x3034);
temp?2 = templ & 0x0f,
if (temp2 == 8 || temp2 == 10) {
Bit_div2x = temp2 / 2;
}
templ = OV5640 read 12¢(0x3035);
SysDiv = temp1>>4;
f(SysDiv=20) {
SysDiv = 16;
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}

templ = OV5640 read 12¢(0x3036);
Muluplier = templ;

templ = OV5640 _read 12¢(0x3037);
PreDiv = templ & 0x0f
Pll_rdiv = ((temp1 == 4) & 0x01) + 1;

templ = OV5640 read 12¢(0x3108);
temp?2 = temp] & 0x03;
sclk_rdiv = sclk_rdiv_map[temp?2];

VCO = XVCLK * Muluplier / PreDiv;

sysclk =VICO / SysDav / Pl rdiv * 2/ Bat_div2x / selk rduv;

return sysclk;

mt OV5640 get HTS()

{

}

// read HTS from register settings
mt HTS;

HTS = OV5640_read_12c(0x380c);
HTS = (HTS<<8) + OV5640_read_12c(0x380d):

return HTS:

mt OV5640_get_ VTS()

{

}

// read VTS from register settings
mt VTS;

VTS = OVS5640 read 12¢(0x380e):
VTS = (VTS<<8) + OV5640 read 12c(0x380f);

return VTS;

mt OV5640_set_VTS(mnt VTS)

{

H

// wnite VTS to registers
mt temp;

temp = VTS & Oxff;
OV5640 wnte 12c(0x380f temp):

temp = VTS=>>§;
OV5640_write_12c(0x380e, temp);

return 0;

mt OV'5640 _get_shutter()

{

57

// read shutter. in number of line peniod
mt shutter;

shutter = (OV5640_read_12¢(0x03500) & 0x0f).
shutter = (shutter<<8) + OV5640_read_12¢(0x3501);
shutter = (shutter<<4) + (OV5640_read _12¢(0x3502)=>4);

OmniVision 7> i) 2



return shutter:

H

mt OV5640_set_shutter(int shutter)

{

// write shutter, m number of line period
mt temp;

shutter = shutter & Oxffff

temp = shutter & 0x0f;
temp = temp<<4,
OV5640_write_12¢(0x3502, temp);

temp = shutter & Oxfif
temp = temp=>>4;
OV5640_write_12¢(0x3501, temp);

temp = shutter>>12;
OV5640 write_12¢(0x3500, temp);

return 0

H

mt OV5640_get_gamn16()
{

[ read gamn, 16 = 1x
mt ganlé;

gainl6 = OV5640 read i2c(0x350a) & 0x03:
gainl 6 = (gan16<<8) ~ OV'5640 read 12¢(0x350b);

return gamnle;

H

mt OV5640 set_gaml6(int gainlé6)
{

/{ write gamn, 16 = 1x

mt temp;

gainl6 = gainl6 & Ox3ff;

temp = gamnl6 & Oxff,
OV5640_write_12¢(0x350b, temp);

temp = gainl6>>=§;
OV5640 write_12¢c(0x350a, temp);

return 0:

H

mt OV5640_get_light_frequency()
{

// get banding filter value
mt temp. templ. hight frequency;

temp = OV5640_read_12¢(0x3¢01);

if (temp & 0x80) {
/ manual
templ = OV5640 read 12¢(0x3c¢00);
if (templ & 0x04) {
/i 50Hz
light_frequency = 50;
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/{ 60Hz
light_frequency = 60;

}

else {
[ auto
templ = OV5640 read 12¢(0x3c0c);
if (templ & 0x01) {
/ 50H=z
light_frequency = 50;

else {
// 60Hz

i
!
return hight frequency;
}

void OV5640_set_bandingfilter()
{
mt preview VTS,
mt band_step60, max_band60, band_step50, max_band50;

// read preview PCLK
preview_syscllk = OV5640 get sysclk():

// read preview HTS
preview HTS = OV5640_get HTS():

/! read preview VTS
preview VTS = OV5640_get VTS();

// calculate banding falter

// 60Hz

band_step60 = preview sysclk * 100/preview HTS * 100/120;
OV5640_wnite_12¢(0x3a0a, (band_step60 == 8));
OV5640_write_12c(0x3a0b, (band_step60 & 0xff));

max_band60 = mt((preview VTS-4)band_step60);
OV5640 wnte 12¢(0x3a0d, max band60);

i 50Hz

band_step50 = preview _sysclk * 100/preview_HTS;
OV5640 write_12¢(0x3a08, (band_step50 == 8));
OV5640 write_12¢(0x3a09, (band_step50 & 0xff)):

max_band50 = mt{(preview VTS-4)band step50);
OV5640_write_12¢(0x3a0e, max _band50);
H

mt OV5640 set_AE_target(int target)
{
// stable m high
mt fast hgh fast low;
AE low =target * 23 /25, /092
AE hugh = target * 27/25; // 1.08

fast high = AE high=<];
if(fast hagh>255)
fast_lgh = 255;

fast_low =AE low=>];
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H

OV5640 wnite 12¢c(0x3a0f AE high);
OV5640 write 12¢(0x3al0, AE low);
OV5640_write_12¢(0x3alb, AE high).
OV35640_write_12¢(0x3ale, AE low);
OV5640 write_12¢(0x3all, fast_high);
OV5640_write_12c(0x3alf, fast_low);

return 0;

mt OV5640_init()

{

H

/M mmtialize OVS640
OV5640 1t settng();

return 0:

mt OV5640_preview()

{

H

// set OV5640 to preview mode
OV5640 preview settng();

// calculate banding falter
OV5640_set_bandinghilter();

// set ae_target
OV5640 set AE target(AE Target);

// update mght mode setting
OV5640 set_might mode(m_iCombo_NightMode);

/I download auto focus firmware
OV5640 af 1m():

return 0:

mt OV5640 return_to_preview()

{

H

/! release focus
OV5640 write_12¢(0x3022, 0x08);

/f set OV'5640 to preview mode
OV5640 preview serting();

// calculate banding filter
OV5640 set _bandingfilter();

// set ae_target

OV5640_set AE target(AE_Target);

/[ update mght mode setting
OV5640 set mght mode(m 1Combo NightMode);

!/ re-launch auto focus zones

OV5640_wnite_12c(0%3022, 0x12);

return 0:

mt OV5640_wideo()

{

60
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// set OV5640 to video mode
OV5640 video_setting():

/I caleulate banding filter
OV5640_set_bandingfilter();

// set ae_target
OV5640_set_AE_target(AE_Target);

// turn off mght mmode

OV5640_set_night mode(0):

return 0;

mt OV5640 capture()
{
// set OV5640 to capture mode
mt preview _shutter, preview_gainl6, average;
it capture_shutter, capture_gainl6;
mt capture_sysclk. capture HTS, capture VTS;
mt hght frequency, capture bandingfilter, capture max band;
long capture gamnl6_shutter;

/fauto focus
OV5640_auto_focus();

// read preview shutter
preview_shutter = OV5640_get_shutter();

// read preview gain
preview _ganl6 = OV5640_get gainl6();

/I get average
average = OV5640 read 12¢c(0x56al);

// turn off mght mode for capture
OV5640_set_mght_mode(0);

// turn off overlay
OV5640 write 12¢(0x3022. 0x06):

// Write capture setting

OV5640_capture_setting();

// read capture VTS

capture VTS = OV5640_get V'TS():
capture HTS = OV5640 get HTS():
capture_sysclk = OV5640_get_sysclk().

// calculate capture banding filter
light frequency = OV5640_get_lLight frequency():
if (hght_frequency == 60) {

/ 60Hz

capture_bandingfilter = capture sysclk * 100 / capture HTS * 100 / 120;

}

else {
( 50Hz
capture_bandingfilter = capture sysclk * 100 / capture HTS,

}
capture_max_band = mt((capture_VTS - 4)/capture_bandmgfilter);

/! calculate capture shutter/gainl6
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if (average = AE_low && average <AE high) {
/1 stable range
capture gainl6 shutter = preview gainl6 * preview shutter * capture sysclk/preview sysclk *
preview HTS/capture HTS * AE_Target / average,
H

else {
capture_gainl6_shutter = preview_gamnl6 * preview_shutter * capture_sysclk/preview _sysclk *
preview HTS/capture HTS;
}

/I gain to shutter
tf(capture_gamn16_shutter < (capture_bandmgfilter * 16)) {
{ shutter < 1/100
capture_shutter = capture_gamnl6_shutter/16;
if(capture shutter <1)
capture shutter = 1:

capture_painl6 = capture_gamnl6_shutter/capture_shutter;
if{capture_gainl6 < 16)
capture_gamnl6 = 16;
}
else {
if(capture gainl6 shutter > (capture bandingfilter*capture max band*16)) {
/! exposure reach max
capture_shutter = capture_bandinghilter*capture_max_band,
capture_gaml6 = capture_gamnl6_shutter / capture_shutter;

}

else {
/1 1/100 < capture_shutter =< max, capture shutter =n/100
capture_shutter = (it (capture_gain16_shutter/16/capture_bandingfilter)) * capture_bandingfilter;
capture_gainl6 = capture_gan16_shutter / capture_shutter;

}

// write capture gamn

OV5640_set_gamnl6(capture_gamnl6);

/{ write capture shutter

if (capture_shutter > (capture_VTS - 4)) {
capture_ VTS = capture_shutter + 4;
OV5640 set VTS(capture VTS);

H

OV5640_set_shutter(capture _shutter);

/f skip 2 vysnc
// start capture at 3rd vsync

return 0:
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