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1. Bk

1.1 %5 H &

48 vin (video input) “F & sensor W5 e AL A0 FF & 77 %,

1.2 & F 3% B

i JH sunxivin 3, E T linux-4.9 .

1.3 KA R

IR 44 A R, sensor IR A R, NMAFTZAR,
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2. B =

Video input X 5 & & % Fl T media controller 4& % 4 & /> v412 F 1% % # 4T € # . 4£ media controller &
BT &4 vAl2 7% & # & — 4 media entity 4. %> media entity 52 | # T 4> media pad | T & %
FERABNRY, B EZLFETA medialink A T F% & 2 8 B4 . Media pad £ &N F &R
e H—EREEATHEANDES.

2.1 Vin B B F A4

Nd
sunxi-vin:.
I—modules
| I—actuator
| | actuatorc ; vem drivert — X AT 4
| | actuator.h ; vem driverf Sk T4
| | ad5820_actc ; ELfRvem driver® 5 523
| | dw9714_acte  ; Efkvem driver® 5527
| | Makefile
| | ov8825_ actc ; B fRvem driver®! 5 52 3],
I—modules
|  fsensor
| | camerah ; camera /s Jfl 45 45 4 Sk ¢
| | camera_cfg.h ;camera ioctld & &4k X fF
| | Makefile
| | gc2355_mipic ;B 1K sensor 2% 51
| | 2c2385_mipic ; B K Hysensor 4R 7
| gc5024 mipic B B sensor 4K 3]
| | 5025 mipic ; EL R #ysensordX 7
| | £c0310_mipise s B AR B sensor IR 7]
| | gc03la_mipic ;B 1k By sensor 3k 5
| | sp5509_mipi.c ;B R B sensor 3k
| | imx317_mipic ;B B sensor X 3
| | sensor_helper.h ;i2¢18 5 B #k X
|
I—modules
| I—ﬂash
| | flashh sled M IT HR 3 K XA+
| | flash.c sled 60T 45 4 52 3,
|
L—platform
|
| platform_cfgh vin't & B E X
| sun8iwl2pl_vin_cfgh AEF 6 BE X
AEHBEBAFTH, BXLK 2
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| sun8iwl5pl_vin_cfg.h AE 6B E X

| sun30iw3pl_vin_cfgh SRR F 6B E X

|  sun50iw6pl_vin_cfg.h A EFEEE X

|

Lutility

| cfg op.c 332 Bini S B4 52 L B 31

| cfg_op.h 315 Bind >C 4 BB 7 L B Sk SR

| config.c ;sensorfe, E. W E . i2cH A& BB E LK
| config.h ;sensorfl JE . M . 2 i 415 B U Bk Xt
| sensor_info.c ;sensor/z & L

| sensor_info.h ;sensorfz & 3k X

| vin_io.h svints 3k 3 77 28 4 1 Sk U

vin_test

sunxi_camera_v2.h IR 5] 4 A 2 Bk Sk i
I—mplane_image

| csi_test mplane S0 A £

| csi_test mplane.c ;A 4R ARG

vin-cci
bsp_cci.c ;J& Ecci bsp i %%
bsp_ccih ;& Zcei bsp B % Sk ST
cci_helper.c socl H B e %, fiksensor X 2
cci_helper.h seci i BY B Bk X
csi_cci reg.c ; colfE 1+ J& 2 SZ 3L
csi_cci_regh ; colBE A iR 2 2 Bk XM
csi_cei reg ih soci B 77 A FUR K XM
sunxi_cci.c seci T & WA IR
sunxi_cci.h seci F & IR 3 3k X ¢
vin-csi
parser_reg.c ;CSIC#= il B %
parser_reg.h ;CSICHE ] B %k Sk >
parser_reg i.h ;CSIC 7 &
sunxi_csi.c sosi FHE R IR 3 R X
sunxi_csi.h sosi B H IR 7 3k X 1
isp_cfg
isp_cfg.c {isp 1 il SENSOR_H % #| 52 3
isp_cfg.h ;spiE A SENSOR_H & #5839 3k >+
F—sun8iw12p1
|  sun8iwl2pl_isp_regh s ERF &A8 R K X fF
| sun8iwl2pl_isp_reg_cfg.c  ;isp/R/ZHEMEHK
| sun8iw12pl isp reg cfg.h sispJR B 1 B 8k Xt

vin-mipi
bsp_mipi_csi.c 3 J& Zmipi bsp & 2k
bsp_mipi_csi.h ;& Zmipi bsp & %k 3k ¢

bsp_mipi_csi_null.c ;JK Bmipi bsp= i %k

bsp_mipi_csi vl.c ;J& Emipi bsp P £ --v1

protocol.h SREM IR L X

sunxi_mipi.c sosi FAE SR IR 71 JR X1

sunxi_mipi.h sesi FAE S IR 5 5k X
[—dphy

| dphy.h ;mipi dphy 3k > £

I T

T M BB FTH, ERL R
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dphy reg.c ;mipi dphy Ji& 2 52 B & %
dphy reg.h ;mipi dphy & /Z 52 31, & %0k
dphy_reg_ih  ;mipi dphy % 7 & % JF 3k X #

|

|

|

|
L—protocol
protocol.h smipi TR XE Sk X
protocol_reg.c  ;mipi T E K Z LI
protocol_reg.h  ;mipi LB J& B 52 H 3k X

vin-stat

vin_h3a.c SBATEH D R

vin_h3a.h S3ATEH B 0o # Sk X

vin_ispstat.c sispfEaE. %8 0 B

vin_ispstat.h sispfEAaE. =S8 0 R # Sk Xt

dma_reg.c ; csic/dma & 77 # 12 il & 2k & S
dma reg.h sesic dmar 77 # 12 4l i 40 ) N
dma_reg_i.h sesic dma FF 7 £ H & X KX \\}\\
vin_core.c ; vin AL \
vin_core.h ; vin BB A0 Sk ST

vin_video.c s BER XA, pipei # #£#. Buffer® EEE &K

vin_video.h s BEAS N A | pipelf ¥ ¥ | Buffer® 2 & B L X

vin-vipp

sunxi_scaler.c s B 1 E 4 A0 22 R 3%
sunxi_scaler.h B 5 R 48 A0 2B o Bk
vipp_reg.c ;vipp ar 77 # 15 il B 41
vipp_reg.h ;vipp 3 77 235 il B %k X
vipp_reg_ih ;VIpp & B AR 1 Sk X

|

|

|

|

|

|

|

|

|
-
|

|

|
l—vin-video
I

|

|

|

|

|

|
-
|

|

|

|

T video input W1 Hy _E X B2, sensor WA W EHAE N BER. TEFELROH T BELT
JUANT7 T

1. /8 fim media entity #7468 R AD, SZ RAD ELE A cci fE B F AN Im, sensor Vi M AT 4 18 F 1Z AR B HS
BY B B AT I AE 4, BT LA sensor Wsh A & FFE BB K

2. V57w pad BIER, LLRMG video B 1F & F 5 4% K th B A X 0y KA.

3.4 /n s stream 0, %3 0 278 stream on B B, A T % i sensor &7 F a4, TH
UL ge2355 A B, A AN4 vin F & sensor W AL AE, FH/-HHTHY sensor W 0y - & L 42

DR B ERATH, XK 4
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3. M AE LA

3.1 BIEEHE

¥ A media controller E£ 2 J5, AWM B BEEZEL pad BIEEF TR, Z W video BIEEFH

ERAMEERNEESRER. Flw, BHER ge2355 WEHBFEFEEWT:

/¥ */

static const struct v412_subdey_core_ops sensor_core ops.= {

.g_chip_ident = sensor.g -chip ident, \6
.g_ctrl = sensor_g_ctrl;
.s_ctrl = sensor_sxetrl,
.queryctr]l = sensor_queryctrl,
.reset = sensor_reset,
.init = sensor_init,
.S_pOWer = sensor_power,
.doctl = sensor_ioctl,
5
static const struct v412 subdev video ops sensor video ops = {
.enum_mbus_fmt = sensor_enum_fmt,
.enum_framesizes = sensor_enum_size,
.try_mbus_fmt = sensor_try fimt,
.s_mbus_fmt = sensor_s_fmt,
.S_parm = sensor_s_parm,
.g_parm = sensor_g parm,
.g_mbus_config = sensor_g mbus_config,
S
static const struct v412_subdev_ops sensor _ops = {
.core = &sensor_core_ops,
.video = &sensor_videolops,

b

Mz 5, ge2355 B EEWT:

7 */
sstatic const struct v412_subdev_core ops sensor_core ops = {

.reset = sensor_reset,
.init = sensor _init,
.S_pOWer = Sensor_power,
.doctl = sensor_ioctl,
#ifdef CONFIG_COMPAT
.compat_ioctl32 = sensor _compat_ioctl32,

DR B ERATH, XK
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#endif
b

static const struct v412_subdev_video ops sensor video_ops = {
.S_parm = sensor_s_parm,
.g_parm = sensor_g parm,
.s_stream = sensor_s_stream,
.g mbus_config = sensor g mbus_config,

s

static const struct v412 subdev pad ops sensor pad ops = {
.enum_mbus_code = sensor_enum_mbus_code,
.enum_frame size = sensor_enum_frame_size,
.get_fmt = sensor_get fit,
.set_fmt = sensor_set_fmt,

b \6@\

static const struct y4]2 subdev_ops sensor_ops =} \\}\\
.core = &sensor_core_ops,
.video = &sensor_video_ops,
.pad = &sensor_pad_ops,

35

MUEEM N RETEF Y, BHEEHWAREAIT pad BEE, FEMBKRT video BEEF 5
KA E A B EIE. T video B1ELE F 8y s stream #F1E, AT E A o4, GIETEME. T pad
BUEENGHW, RFEZEEF T REE pad BESEZ WY, BfkpyI EQX%ﬁIEX?U sensor_helper.c
#, Video BIEE + F EMIbr 0 T W N80 R A X KRR,

static const struct v412_subdev_video ops sensor video ops = {
.enum_mbus_fmt = sensor_enum_fmt,
.enum_framesizes = sensorienum_size,
.try_mbus_fmt = sensor try fmt,
.s_mbus_fmt = sengor s _fmt,

3.2 F e

HH-FemFmametas A AANNE. F—H B & sensor_init Y, Z# H 2 % video open B
B, UGB AT 46 B F B — & default reg&Wﬂ#ﬂ E—HNEFFRE. FZHNER set_fmt
Bt, W EEREERKN. 2 HFEURAMELEHEANEFEL, X—HRIHTHWNRRZET S, HE
HAFEERINGFEN T TR, FRNT S, EEAZHARIBFEELAHIA - S REME

DR B ERATH, XK 6
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B9 bug. 1M E DL _E FANWr B 24T sensor F F AR BB LA &L KA, FHWAE vin K 4 X A
s_stream % 0, 7E stream on At 45— Xf sensor B & & & SEAT W 46 tb. E T LXK 5 #T, s stream R F
¥ Z W sensor _init F 2 set fmt F F F & 4748 AR K R AD X H R BN H . 7E sensor s stream B 4% 1

sensor_reg_init

static int sensor_s_stream(struct v412_subdev *sd, int enable)
{
struct sensor_info *info = to_state(sd);
sensor_print("%s on = %d, %d*%d %x\n", _ func__, enable,
info->current wins->width,
info->current wins->height, info->fmt->mbus_code);

if ('enable)

return 0; b\\&
S

return sensor_reg_init(info);
N
) >

sensor_reg_init % B A8 N size BIHE RN, 2 HEURMESHEANF Fa4, BT A100 R FE#
TR A size N\, FrUAR T BEHE & A size X M F 7 4B o

e B

static int sensor_reg_init(struct sensor_info *info)
int ret;
struct v412_subdev *sd = &info->sd;
struct sensor_format_struct *sensor_fmt = info->fmt;
struct sensor_win_size *wsize = info->current_wins;

struct sensor_exp_gain exp_gain;

ret = sensor_write array(sd, sensor_default regs,
ARRAY_SIZE(sensor_default regs));
if (ret < 0) {
sensor_err("write:sensor_default regs error\n");
return ret;

sensor_print("sensor_reg_init\n");
sensor_write_array(sd, sensor fmt->regs, sensor fmt->regs_size);

if (wsize->regs)

sensor_write_array(sd, wsize->regs, wsize->regs_size);

if (wsize->set_size)

wsize->set_size(sd);

info->width = wsize->width;

R BBERTH, EAXLT 7
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( Auwiner
L A5 E

info->height = wsize->height;

exp_gain.exp_val = 16000;
exp_gain.gain_val = 128;
sensor_s_exp_gain(sd, &exp_gain);

sensor_print("'s_fmt set width = %d, height = %d\n", wsize->width,
wsize->height);

return 0;

3.3 15 B Ey ARG

1) buffer 2 Al

# HR vin X 5 & H mplane #J buf, buf type A V4L2 BUF TYPE VIDEO CAPTURE % & ¥
V4L2 BUF TYPE VIDEO CAPTURE MPLANE. Sensor 3tz 5 B {# A 2| £ ik 2 & X H 7 F Z B K
k.

2) ‘% BB & parser #V% A\ & sensor Y win size, WK E W T:

static struct sensor win_size sensor_win_sizes[] = {

{

.width ~— =1600,
.height = 1200,
hoffset =0,
voffset =0,
hts =1126,
vts = 1243,

.pclk  =42%1000%1000,

.mipi_bps =672*1000%1000,
fps_fixed =30,

.bin_factor =1,

intg min = 1<<4,

.intg_max = 1243<<4,

.gain_min = 1<<4,

.gain_max = 8<<4,

regs  =sensor_1600x1200p30_regs,
rregs size = ARRAY_SIZE(sensor 1600x1200p30_regs),
.set_size =NULL,

DR B ERATH, XK 8
Copyright © 2020 Allwinner Technology. All rights reserved.
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a. hoffset 1 voffset & X ¥ \ ISP iRt &, HA TEIFT 7MW size, EFAFEHIH 5 EHE
Sensor #r H width - width_input = 2 * hoffset Sensor ¥ Hi heignt- height_input = 2 * voffset

b. Hts. vts 7 pclk Hts-line_length pck Ef4T K, vts—frame length lines BF i+, pclk X % & Bt 4+
ME, X =AMEH FAE RE ¥, v T AE it anti-flicker, £FHE T E#H, & FHE@EHIA
&

c. mipi_bps MIPI ZX#E# %, [ FAE R EZR/I 7, EHE T E#H, 2 FRELTFELAEXEE
BT

d. fps fixed & X WiZ, X % : fps_fixed * hts * vts = pelk

e. bin_factor /£ X binning # =X, & B % H £ F 2.,

f. inyg min. intg_max. gain min f7 gain max & X BB XATH R /MNEF R AE, Hamxw/DEMK
AfE. 17 FAE RER, ;AL EwREWIE, HEN vis<<d. Scaler 5] size 1~ F & £ win size
L & scaler 2R IE winsize P B E G A EEWH H o0 HE (NFHAKE TN 2HEE) 1t

% scaler ratio.

3) sensor_power sensor power ' GPIO #y & f{ & W & # & % % CSI GPIO HIGH #¢
CSI_ GPIO LOW 1& F .

3.4 #7138 8y K AL

1) A% AR A4 sensor_probe 7 gt T A7) 46 44 AR AL

static int sensor_probe(struct i2c_client *client,
const struct i2c_device id *id)
{
struct v412_subdev *sd;
struct sensor_info *info;

info = kzalloc(sizeof(struct sensor info), GFP_KERNEL);
if (info == NULL)

return -ENOMEM;
sd = &info->sd;

cci_dev probe helper(sd, client, &sensor ops, &cci_drv);
sensor_init_controls(sd, &sensor_ctrl_ops);

DR B ERATH, XK 9
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mutex_init(&info->lock);

info->fmt = &sensor_formats[0];

info->fmt _pt = &sensor_formats[0];
info->win_pt = &sensor win_sizes[0];
info->fmt num =N_FMTS;
info->win_size num =N_WIN_SIZES;
info->sensor_field = V4L2 FIELD NONE;
info->stream_seq = MIPI_BEFORE_SENSOR;
info->af first flag=1;

info->exp = 0;

info->gain = 0;

return 0;

X

2) # ¥ ioctl BT ISP EHAEE T HAL 2, ISP 2 H (it F ZE — &5 camera A B E 48 %
Hfz B, FTULERFFHMT —4 ioctl 44 VIDIOC VIN SENSOR CFG REQ, 1% 4t i #y X 24

W,

static long sensor_ioctl(struct v412_subdev *sd, unsigned int cmd, void *arg)
{

int ret = 0;

struct sensor_info *info = to_state(sd);

switch (cmd) {
case GET CURRENT WIN_CFG:
if (info->current_wins !=NULL) {
memcpy(arg, info->current_wins,
sizeof(struct sensor_win_size));
ret = 0;
} else {
sensor_err("empty wins!\n");
ret=-1;
}
break;
case SET FPS:
ret = 0;
break;
case VIDIOC_VIN_SENSOR_EXP_ GAIN:
ret = sensor_s_exp_gain(sd, (struct sensor_exp_gain *)arg);
break;
case VIDIOC_VIN_SENSOR_CFG_REQ:
sensor_cfg req(sd, (struct sensor_config *)arg);
break;
default:
return -EINVAL;

R BBERTH, EAXLT
Copyright © 2020 Allwinner Technology. All rights reserved.
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return ret;

}

sensor_cfg_req(sd, (struct sensor_config *)arg); E.22 7 sensor_helper.c #F £ #,

3.5 Bk R AL

1) LOG_ERR_RET & X H TR % sensor R ERZF & EEF L, m b8l WZERL KRB
R ERA T, FH sensor B FHR L A TR ZFeREHEANREGSHF, wTHTHE ccl/
lic 25 R 5 R EE Xt RERE 4, T H sensor Ik 5 F v iz 2w i (KA #y 45 B # R A &
5, FEMEA indent & A FHATHE XA, HIXFE A, Bl Z DA R EBEM sensor IR 5 B IFAE 4
% 5 XM

#define LOG_ERR_RET(x) {\

int ret; \

ret =x; \

if(ret < 0) {\
vfe dev_err("error at %s\n", func_); \
return ret; \

A\

}

2) sensor 3T El % U | T sensor debug 8y 7% 2.4 481 B £ sensor_helper.h k>, A T D U4
R, BRRGEEIME, TR EHE,

//for internel driver debug

#define DEV_DBG_EN 0

#if(DEV_DBG_EN == 1)

#define vfe dev_dbg(x,arg...) printk("[OV5640]"x,##arg)
#Helse

#define vfe_dev_dbg(x,arg...)

#endif

#define vfe_dev_err(x,arg...) printk("[OV5640]"x,##arg)
#define vfe_dev_print(x,arg...) printk("[OV5640]"x,##arg)
#define CAP_BDG 0

#if(CAP_BDG == 1)

#define vfe dev_cap dbg(x,arg...) printk("[OV5640 CAP_DBG]"x,##arg)
#else

#define vfe dev_cap dbg(x,arg...)

DR B ERATH, XK 11
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#endif

3) sensor 3 5 # U Sensor_helper.c # LB B4k, F£ sensor Wz F AL E M, &N 2 %kiF
HeE, ] E R EE @4 sensor helperh Sk CHFEI

extern int sensor_read(struct v412_subdev *sd, addr_type addr,
data_type *value);
extern int sensor write(struct v412_subdev *sd, addr type addr,
data_type value);

extern int sensor_write array(struct v412_subdev *sd,

struct regval_list *regs,

int array_size);
extern long sensor _compat’ 1octl32(struct v412 subdew¥sd, O

unsigned int ¢ctd, unsigned long arg);

extern struct sensot” info *to_state(struct v412_subdev *sd);
extern void sensor _cfg req(struct v412_subdev *sd, struct sensor_config *cfg);
extern int sensor enum_mbus_code(struct v412 subdev *sd,

struct v412_subdev_th *fh,

struct v412_subdev_mbus_code enum *code);
extern int sensor_enum_frame size(struct v412_subdev *sd,

struct v412 subdev th *fh,

struct v412_subdev_frame size enum *fse);
extern int sensor_get fmt(struct v412 subdev *sd,

struct v412 subdev_th *fh,

struct v412_subdev_format *fmt);
extern int sensor_set fmt(struct v412_subdev *sd,

struct v412_subdev_fh *th,

struct v412_subdev_format *fmt);

4) struct sensor format_struct % #44K % 45 14 7k 2. & #5428 5| camera.h 3k >0+, sensor Wz Hy &
MR Z MR, & g 48 .

struct sensor format_struct {
__uB *desc;
enum v412_mbus_pixelcode mbus_code;
struct regval list *regs;
int regs_size;
int bpp; /* Bytes per pixel */
|5

TR EMT AW X R, BINARXEBENE R, FR T8 5F e ey
RELE, ERRTEE MR,

DR B ERATH, XK 12
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4. FF RN

#7 84 sensor WX 3 FF & B B[ L7 drivers/media/platform/sunxi-vin/modules/sensor E & T # JL — 7
sensor M B K T4, AREBHERI) N AR,

4.1 SENSOR_NAME

H 55, K #H SENSOR_NAME 71425 4 &f bl #-sensor &%, TGN ARAE L, EN&
FEM K. 4n: #define SENSOR NAME “gc2355 mipi”c ik, 15K sensor 8y 5 B Fn S 8% &, 4o
MR T E A 8bit, R T A 8bit I :

static struct cci_driver cci_drv = {
.name = SENSOR _NAME,
.addr_width = CCI_BITS 8,
.data_width = CCI_BITS_8,

5

4.2 Register list I 7

g —/NE 7 EREE sensor — MR fu 4 # 0 By H o

static struct regval<list sensor 1600x1200p30_régs[] = {
VAW Siiiiada
VawTiiiiiiiiiiiiiiiidads
{Oxfe, 0x80},
{Oxfe, 0x80},
{0xfe, 0x80},
{0xf2, 0x00},

DR B ERATH, XK 13
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4.3 sensor win_sizes ¥# 7

F—AF O XN — MRS g 3R, XN — 4 register listo

static struct sensor_win_size sensor_win_sizes[] = {

{

width  =1600,
.height = 1200,
hoffset =0,
voffset =0,
.hts =1126,
vts = 1243,

.pelk  =42*%1000%1000,

.mipi_bps = 672*¥1000¥1000,
Aps_fixed =30,

.bin_factor=1,

Aintg min = 1<<4,

Aintg max = 1243<<4,

.gain_min = 1<<4,

.gain_max = 8<<4,

regs  =sensor_1600x1200p30 regs,
regs size = ARRAY_SIZE(sensor 1600x1200p30 regs),
.set size =NULL,

}s

4.4 sensor formats 3 7

N

F & B & mbus_code, %1 RGB10 i 1Z & A

static struct sensor_format_struct sensor_formats[] = {

{
.desc = "Raw RGB Bayer",
.mbus_code = MEDIA BUS FMT SBGGR10 1X10,
.regs = sensor_fmt_raw,
.regs_size = ARRAY_SIZE(sensor_fmt_raw),
bpp=1

DR B ERATH, XK
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4.5 B0 3

FELAME DT

static int sensor_s_exp(struct v412_subdev *sd, unsigned int exp_val);

static int sensor_s_gain(struct v412_subdev *sd, int gain_val);

static int sensor_s_exp_gain(struct v412_subdev *sd, struct sensor_exp_gain *exp_gain);
static int sensor_power(struct v412_subdev *sd, int on);

static int sensor_detect(struct v412_subdev *sd);

static int sensor_g mbus_config(struct v412_subdev *sd, struct v412_mbus_config *cfg);

H ' sensor_power Z 1R #& sensor datasheet # #4 _+ BE R EL &, sensor detect T4 MIIC 2 &
IE# %5, sensor s exp. sensor s.gain. sensor s exp gain /T sensor # B ot Fn ¥ 23 = 4l isp B AE
SR X E O, sensor_g mbus config A T 4 %7 paser/mipi % sensor #J# I B M, % mipi 1lane %3

# # mbus_config % T :

static int sensor_g mbus_config(struct v412 subdev *sd,
struct v412_mbus_config *cfg)
{
cfg->type = V4L2 MBUS CSI2;
cfg->flags=0| V4L2 MBUS CSI2 1 LANE |V4L2 MBUS CSI2 CHANNEL 0;
return 0;

mipi 4lane W i@ #& (4 WDR DOL #,) & mbus_config 41 T :

static int sensor g mbus) config(struct v412_subdev.*sd, struct v412_mbus_config*cfg)
{

cfg->type = V4L2 MBUS CSI2;

cfg->flags =0 | VAL2 MBUS_CSI2 4 LANE | V4L2 MBUS CSI2 CHANNEL 0 |
V4L2 MBUS_CSI2 CHANNEL 1;

return 0;

DR B ERATH, XK
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5. Camera %0 &

51 AL E

VIN Rz B 8 — & 2% # & ko im#E A X, 1 B FZEK# T 12C support. Menuconfig ¥t & 40 T :

1.Device Drivers -> <*>I2C support
2.Device Drivers -> <*>Multimedia support -> [*] Cameras/video grabbers support
3.Device Drivers -> <*>Multimedia support -> [*] Media Controller support

Szﬁ)evice Drivers -> <*>MLQ$§%edia support -> [*] V4L2 (!}')‘b-device userspace API e){\\Q é\\Q (\;{\\Q
| 5.Device Drivers -> <*>Mlultimedia support -> [*] V4L platform devices -> <M> sunxi video input (camera csi/mipf isp vipp)driver SOK\b

\§\Q' 6.Device Drivers -> @Multimedia support -> [*b platform devices -> <M3\ 412 new driver for SUNXI\§\
. . Q L . . . Q
7.Device Drivers ->'<*>Multimedia support -> ["‘]\V4L platform devices -> <M> use internal cei

8.Device Drivers -> <*>Multimedia support -> [*] VAL platform devices -> <M> use flash module

9.Device Drivers -> <*>Multimedia support -> [*] V4L platform devices -> <M> use actuator module

10.Device Drivers -> <*>Multimedia support -> [*] V4L platform devices -> <M> sensor list for adaptive
11.Device Drivers -> <*>Multimedia support -> [*] V4L platform devices -> <*> use vin log for debuf
12.Device Drivers -> <*>Multimedia support -> [*] V4L platform devices -> <*> use IOMMU for memery alloc

N
N

T linux-4.9 T #4.1T make ARCH=arm menuconfig /5 ¥ L3t A\ 40 T BT R i B2 & 718 -

1404a9qaqaaquaaaqeaaqq1qaqqya 1499494449494494994449444494q4q4q
X
X
X
X
L b k
\66’0 X X
\$0\ X X
Q& X X
X X
X X
X X
X X
X X
X X
X X
X ALOa100440004094094999049999499909999999999499994049940494 ]
t 41444444044094444944409444449494444944494444494444444444444q4q
Kl 1: menuconfig01
Device Drivers -> 12C support
R R X X o R R
& & AR FTE, BRI % & 16
&\\*o &\%\0 Copyright © %@30 Allwinner Teco@%logy. All rights Sr@%oerved. \@0
Q Q Q Q Q Q
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SH @QQ @\&) @QQ @"\\&) %‘&A SF
o\\'\\ (\&\ (\&\ 0&\ o\\ o"\“\ o\\'\\
k
X
X
Co TR R 4 &
PO 1000001:1000400000000000100000009000000001000¢ &
& &
(\\§\$ Q (\\‘}\$ (\\§\
&l 2: menuconfig02
Cameras/video grabbers support
=
&’
@0\\ N
S S
& 3: menuconfig03
Media Controller support && V4L2 sub-device userspace API
N3 N3 N N N
& & g&ﬂ HORAUA, S0 R & &
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/arm 4.9.170

Multimedi 3 atform de qq999qqagd

VAL platform devices
navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys.
> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search.
built-in [ ] excluded <M> module < > module capable

4999999999999999d9999999d909dadd99a99dda9IIIATIqII9999999999999999999999999999999999999999999999999999999999999
g~ V4L platform devices
< > SoC camera support
< > ¥ilinx Video IP (EXPERIMENTAL)
<M> sunxi video input (camera csi/mipi isp vipp)driver

<M> v412 new driver for SUNXI
[ 1 select sensor flip to replace vipp flip
<M> use cci function
select cci or cci to twi (use internal cci) -—--->
<M> use flash module
<M> use actuator module
<M> sensor list for adaptive
[] buf addr update for hardware
[*] use vin log for debug
[1] use pipeline reset when timeout
[1] multi-frame interrupt mode
[1 use isp for time sharing multiplex
[*1 use IOMMU for memery alloc
‘\Q[ 1 ISP 3D denoise m@ule \Q f\\Q
6(‘,0 [1 ISP WDR module( S 6(}
\\ < > sunxi video fr& end (camera and etc)drjr\\gr «\
S S S S
N N N N
O O O O
A\ S < N\ <
< Exit > < Help > < Save > < Load >

&l 4: menuconfig04

sunxi video input (camera csi/mipi isp vipp)driver && v412 new driver for SUNXI && use cci function
&& use flash module && use actuator module && sensor list for adaptive && use vin log for debuf && use
IOMMU for memery alloc

5.2 Device tree 4 Bt &

Soc i & T FE A m vind/sensor/actuator/flash/CCH/CSI/MIPI/ISP/VIPP(scaler) F % &, JA TR E
P 7 P R AR S R

vind0:vind@0 {

compatible = "allwinner,sunxi-vin-media", "simple-bus";

#address-cells = <2>;

#size-cells = <2>;

ranges;

device id =<0>;

vind0_clk = <300000000>;

reg = <0x0 0x06600000 0x0 0x1000>;

clocks = <&clk csi_top>, <&clk pll videol>,
<&clk_csi_master>, <&clk hosc>, <&clk pll periph0>,
<&clk_csi_top>,
<&eclk csi_mipi>;

DR B ERATH, XK 18
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pinctrl-names = "mclk0-default","mclk0-sleep";

pinctrl-0 = <&csi_mclk(0 pins a>;
pinctrl-1 = <&csi_mclkO pins_b>;
status = "okay";

csi_cci0:cci@0 {
compatible = "allwinner,sunxi-csi_cci";
reg = <0x0 0x06614000 0x0 0x400>;
interrupts = <GIC_SPI 72 4>;
clocks = <&clk csi_misc>;
pinctrl-names = "default","sleep";
pinctrl-0 = <&csi_cci0_pins_a>;
pinctrl-1 = <&csi_cci0_pins_b>;
device id = <0>;
status = "okay";

5

csi0:csi@0 {
device type = "csi0";
compatible = "allwinner,sunxi-csi";
reg = <0x0 0x06601000 0x0 0x1000>;
interrupts = <GIC_SPI 71 4>;
device id =<0>;
iommus = <&mmu_aw 4 1>;
status = "okay";

s

mipi0:mipi@0 {
compatible = "allwinner,sunxi-mipi";
reg = <0x0 0x0660C000 0x0 0x1000>;
interrupts = <GIC_SPI 22 4>;
device id =<0>;

_n

status =

s

okay";

isp0:isp@0 {
compatible =allwinner,sunxi-isp";
reg = <0x0:0x02100000 0x0 0x800>;
interrupts = <GIC_SPI 23 4>;
device id = <0>;
iommus = <&mmu_aw 4 1>;

—_n

status =

s

okay";

scalerQ:scaler@0 {
compatible = "allwinner,sunxi-scaler";
reg = <0x0 0x02101000 0x0 0x400>;
device id = <0>;
iommus = <&mmu_aw 4 1>;
status = "okay";

b

scalerl:scaler@! {

R BBERTH, EAXLT
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compatible = "allwinner,sunxi-scaler";
reg = <0x0 0x02101400 0x0 0x400>;
device id =<1>;

iommus = <&mmu_aw 4 1>;

_n

status =

s

okay";

actuator(:actuator@0 {
device type = "actuator0";
compatible = "allwinner,sunxi-actuator";
actuator0_name = "ad5820_act";
actuator0_twi_cci_spi = <2>;
actuator0_twi_cci_id = <0>;
actuator0_slave = <0x18>;
actuator0_separate =<1>;

actuator0_af pwdn=<>; \&J\\‘Q
actuator0_afvdd = "afvce-csi"; »
actuator0_afvdd vol = <2800000>; \\}\\

status = "disabled";

35

flash0:flash@0 {
device type = "flash0";
compatible = "allwinner,sunxi-flash";
flash0_type = <2>;
flash0_en = <>;
flash0_mode = <>;
flash0_flvdd ="";
flash0_flvdd vol =<>;
device id =<0>;
status = "disabled";

35

sensor0:sensor@0 {
device type = "sensor(";
sensor0_mname = "ov5640";
sensor0_twi_cci_spi= <0>;
sensor0_twi_ccicid = <0>;
sensor0_twi_addr = <0x78>;
sensor0)_melk id = <0>;
sensor0_pos = "rear";
sensor0_isp_used = <0>;
sensor0_fmt = <0>;
sensor0_stby mode = <0>;
sensor0_vflip = <0>;
sensor0_hflip = <0>;
sensor0_iovdd = "iovdd-csi";
sensor0_iovdd vol = <2800000>;
sensor0_avdd = "avdd-csi";
sensor0_avdd_vol = <2800000>;
sensor0_dvdd = "dvdd-csi-18";
sensor0_dvdd vol = <1500000>;
sensor()_power en = <>;
sensor0_reset = <&pio PE 14 1 0 1 0>;

R BBERTH, EAXLT
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sensor0_pwdn = <&pio PE 16 1 0 1 0>;
flash_handle = <&flash0>;
act_handle = <&actuator0>;
status = "okay";

3

sensorl:sensor@]1 {
device type = "sensorl";
sensorl mname = "ov5647";
sensor0_twi_cci_spi = <0>;
sensorl twi cci_id = <1>;
sensorl_twi_addr = <0x6c>;
sensor0_mclk_id = <0>;
sensorl_pos = "front";
sensorl_isp_used = <0>;
sensorl_fmt = <0>;

W
sensorl_stby mode'= <0>; \&’\\
sensorl_vflip =<0>; )
sensor]_hflip = <0>; \\}\\

sensorl _iovdd = "iovdd-csi";

sensorl_iovdd vol = <2800000>;

sensorl_avdd = "avdd-csi";

sensorl_avdd vol =<2800000>;

sensorl_dvdd = "dvdd-csi-18";

sensorl dvdd vol =<1500000>;

sensorl_power_en = <>;

sensorl_reset = <&pio PE 1410 1 0>;

sensorl_pwdn = <&pio PE 1510 1 0>;

flash_handle = <>;

act_handle = <>;

status ="
35
vine0:vinc@0 {

—_n

device type = "vinc0";

okay";

compatible = "allwinner,sunxi-vin-core";
reg = <0x0 0x06609000 0x0 0x200>;
interrupts = <GIELSPI 69 4>;

vinc0 _csi_sel&<3>;

vinc0 mipi”sel = <Oxff>;
vine0_isp_sel = <0>;

vinc0_rear sensor sel = <0>;
vincO_front sensor_sel = <1>;
vinc0_sensor_list = <0>;

device id =<0>;

iommus = <&mmu_aw 4 1>;

—_n

status =
IE

vincl:vinc@]1 {

okay";

device_type = "vincl";

compatible = "allwinner,sunxi-vin-core";
reg = <0x0 0x06609200 0x0 0x200>;
interrupts = <GIC_SPI 70 4>;
vincl_csi_sel = <3>;

R BBERTH, EAXLT
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vincl mipi_sel = <0xff>;
vincl _isp_sel = <0>;

vincl rear sensor sel =<0>;
vincl_front sensor sel = <1>;
vincl sensor_list = <0>;
device id =<1>;

iommus = <&mmu_aw 4 1>;

status = "okay";

5.3 Camera X 5 /im 2 )it 7

£ X device/vendor-name/device-name/init.*.rc 7 /7 camera X 3l ko S hr 2 F 4 T .

### csi module
insmod /system/vendor/modules/videobuf2-core.ko
insmod /system/vendor/modules/videobuf2-memops.ko
insmod /system/vendor/modules/videobuf2-dma-contig.ko
insmod /system/vendor/modules/vin_io.ko
insmod /system/vendor/modules/gc0310.ko
insmod /system/vendor/modules/gc2355.ko
insmod /system/vendor/modules/vin_v412.ko

5.4 Camera 2 L &

it & X % 4% : device/vendor-name/device-name/configs/camera.cfg, VIN AZ 21 [6 #71% % id 1# A
B % & U B R — 4, device id =0 % & X F# O camera device = /dev/video0, device id =1 % &
¥ 1 camera_device = /dev/videol. A 2 /) :

e B

; Bl Tcameraty B2 &

; KRR

; key = key value

s ER: Bl keyFENAT;

3 key value X R Fkey G B % 5 EH, i T B —1T ¥;

DR B ERATH, XK 22
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g key valueff #| A /N #1256 F ¥ DL N;

>

; exif information of "make" and "model"

key camera exif make = MAKE AllWinner
key camera_exif model = PRODUCT BOARD

>

; 1 for single camera, 2 for double camera

>

number of camera =2 #cameratf & 141 £ (1/2)

) &
; CAMERA FACING BACK N

; 0v5640 N

5

camera_id =0

; 1 for CAMERA FACING_FRONT
; 0 for CAMERA FACING BACK

5

camera_facing=0 #1: W EHGL: 0FEHRE L

; 1 for camera without isp(using built-in isp of Axx)
; 0 for camera with isp

>

use_builtin_isp =0

>

;ccamera orientation (0, 90, 180; 270)

>

camera_orientation = Q. Fcamert& 3 8y 77 [ (0/90/180/270)

>

; driver device name

5

camera_device = /dev/video0 #i% & X8 0

5
; device id
; for two camera devices with one CSI

9

device id=0 #¥% %&id

used preview_size = 1
key support preview_size = 1280x720,640x480,320x240,176x144
key default preview_size = 640x480

DR B ERATH, XK 23
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used picture size =1

key_support_picture_size = 2592x1936,1600x1200,1920x1080,1280x960,1280x720,640x480,320x240

key default picture size =2592x1936

used flash mode =0
key support flash mode = on,off,auto,red-eye,torch
key default flash mode = off

used_color_effect=1
key support color effect = none,mono,negative,sepia,aqua
key_default_color_effect = none

used_frame rate =1
key support frame rate =30
key default frame rate =30

used_focus_mode =1
key_support_focus mode = auto,infinity,macro,fixed
key default focus mode = auto

;used_scene _mode = 0
;key support_scene mode =

auto,action,portrait,landscape,night,night-portrait,theatre,beach,snow,sunset,steadyphoto,fireworks,sports,party,candlelight,barcode,hdr

;key default scene_mode = auto
used scene mode =0
key support scene_mode = auto,hdr

key default scene mode = auto

used white balance = 1

key support white balance = auto,incandescent,fluorescent,warm-fluorescent,daylight,cloudy-daylight

key default white balance = auto

used exposure compensation = 1

key max exposure compensation =4
key min_exposure comipensation = -4
key step_exposure .compensation = 1
key default exposure compensation = 0

used zoom =1

key zoom_supported = true

key smooth zoom_supported = false
key_zoom_ratios = 100,120,150,200,230,250,300
key max zoom = 30

key default zoom =0

key horizonal view_angle = 52
key vertical view angle =39.4

>

; CAMERA_FACING_FRONT

DR B ERATH, XK
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; ge2145

>

camera_id =1

; 1 for camera without isp(using built-in isp of Axx)
; 0 for camera with isp

>

use_builtin_isp =0

; 1 for CAMERA FACING FRONT
; 0 for CAMERA FACING BACK

>

camera_facing = 1

>

; camera orientation (0, 90, 180, 270)

5

camera_orientation = 0

5

; driver device name

>

camera_device = /dev/videol

5
; device id
; for two camera devices with one CSI

>

device id=1

used_preview_size = 1
key support preview_size = 640x480,320x240,176x144
key default preview_size = 640x480

used picture_size = 1
key support picturexsize = 1600x1200,1280x720;640x480,320x240
key default picture size = 1600x1200

used flash mode =0
key support flash mode = on,off,auto
key default flash mode = on

used_color_effect=1
key support _color_effect = none,mono,negative,sepia,aqua
key default color effect =none

used frame rate =1
key support frame rate =30
key default frame rate =30

R BBERTH, EAXLT
Copyright © 2020 Allwinner Technology. All rights reserved.

25



Auwiner

B A5

used focus_mode = 0

key support focus mode = auto,infinity,macro,fixed

key default focus mode = auto

used scene mode =0

key support scene_mode = auto,portrait,landscape,night,night-portrait,theatre,beach,snow,sunset,steadyphoto, fireworks,sports,party,candlelight,barcode

key default scene mode = auto

used white balance = 1

key support white balance = auto,incandescent,fluorescent,warm-fluorescent,daylight,cloudy-daylight

key default white balance = auto

used_exposure compensation = 1

key max exposure compensation = 4
key min_exposure_compensation = -4
key step exposure compensation = 1
key default exposure compensation = 0

used zoom =1

key zoom_ supported = true

key smooth zoom_supported = false
key_zoom_ratios = 100,120,150,200,230,250,300
key max zoom =30

key default zoom =0

key horizonal view angle = 44
key vertical view angle =39.4

media_profiles.xml % 4% : device/vendor-name/device-name/configs/media_profiles.xml

WA BXHEZERFCameraX N ERME A SH, CHEBEHRE.

FUMGAER. MR, WEEEE, 25T EHREL) HEH.

<MediaSettings>
<CamcorderProfiles>

<EncoderProfile quality="480p" fileFormat="mp4" duration="60">

<Video codec="h264"
bitRate="1000000"
width="640"
height="480"
frameRate="30" />

<Audio codec="aac"
bitRate="12200"
sampleRate="44100"
channels="1" />
</EncoderProfile>

DR B ERATH, XK
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<EncoderProfile quality="timelapse480p" fileFormat="mp4" duration="60">
<Video codec="h264"
bitRate="1000000"
width="640"
height="480"
frameRate="30" />

<Audio codec="aac"
bitRate="12200"
sampleRate="44100"
channels="1" />
</EncoderProfile>
<ImageEncoding quality="90" />
<ImageEncoding quality="80" />

<ImageEncoding quality="70" /> &’\0
<ImageDecoding memCap="20000000" /> S
<Camera previewFrameRate="0" /> \\}\\

</CamcorderProfiles>

<EncoderOutputFileFormat name="mp4" />

<VideoEncoderCap name="h264" enabled="true"
minBitRate="64000" maxBitRate="3000000"
minFrameWidth="320" maxFrameWidth="640"
minFrameHeight="240" maxFrameHeight="480"
minFrameRate="1" maxFrameRate="30" />

<AudioEncoderCap name="aac" enabled="true"
minBitRate="5525" maxBitRate="12200"
minSampleRate="8000" maxSampleRate="44100"
minChannels="1" maxChannels="1" />

<AudioEncoderCap name="amrwb" enabled="true"
minBitRate="6600" maxBitRate="23050"
minSampleRate="16000" maxSampleRate="16000"
minChannels="1" maxChannels="1" />

<AudioEncoderCap name="amrnb" enabled="true"
minBitRate="5525" maxBitRate="12200"
minSampleRate="8000" maxSampleRate="8000"
minChannels="1" maxChannels="1" />

<VideoDecoderCap name="wmv" enabled="true"/>

<AudioDecoderCap name="wma" enabled="true"/>

<VideoEditorCap maxInputFrameWidth="1920"
maxInputFrameHeight="1080" maxOutputFrameWidth="1920"
maxOutputFrameHeight="1080" maxPrefetchYUVFrames="10"/>

<ExportVideoProfile name="m4v" profile="1" level="128"/>

</MediaSettings>

DR B ERATH, XK 27
Copyright © 2020 Allwinner Technology. All rights reserved.



Auwiner
L A5 E

5.5FEFARE

WRIEEEALT, ERFEAERAEREERERNTFERE, FEIWTEHXTHXHF, En
WA

Ftandroid/device/softwinner/common/config/tablet_core_hardware.xml

Patch Set 1 [3]

common Irnes ..

{permissionsy
<1-— This is Android and fully CTS compatible. FBasically this is for CTIS tests to use. -3
“feature name="android software ctz” 3

“l-= bazic hardware featwrs for tablet ——3
{feature name="android hardware audio. output™ fF
“feature name="android hardware sensor, accelerometer” S

“feature name="android hardware. touchscreen multitonch distinect™ />
5: {feature name="android hardware. touchscreen multitouch. jazzhand™ >

i : W

‘feature name="android hardware camera. flash” />
feature name=" android hardware microphone” f&

{feature name="android hardware screen landscape” f3
{feature name="android hardware screen. portrait” /2

“l-— bhasic system services --—7

“feature name="android software app widgets” notLowRam="true" />
{feature name="android software woice_recognizers” notLowRam="true™ f*
feature name="android software connectionservice” S

“feature name="android zoftware baclp” [

{feature name="android software home_screen” f3

K 5: flashlight

F H # camera.cfg X ¥, 0714 E: used flash mode =1
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6. KL 7 A& SE

6.1 Vin 1E £ -F & il 7 & LB KA1 15

LT RAEGFF #4155 T camera TR ME G- T W E 5#1F.

/*

*zw

* for csi & isp test
o4

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <assert.h>
#include <time.h>

#include <getopt.h>

#include <fentl.h>
#include <unistd.h>
#include <errno.h>
#include <malloc.h>
#include <sys/stat.h>
#include <sys/types.h>
#include <sys/time.h>
#include <sys/mman.h>
#include <sys/ioctl.h>

#include <asm/types.h>
#include "../sunxi_camera v2.h"

#define CLEAR(X) (memset(&(x), 0, sizeof (x)))
#define ALIGN_4K(x) (((x) + (4095)) & ~(4095))
#define ALIGN 16B(x) (((x) + (15)) & ~(15))
//#define TIMEOUT
struct size {
int width;
int height;
|8
struct buffer {
void *start[3];
int length[3];
|5
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static char path name[20];
static char dev_name[20];
static int fd = -1;

staticint isp0_fd =-1;
staticint  ispl fd =-1;

struct buffer *buffers;

static unsigned int n_buffers;
struct size input_size;

unsigned int req_frame num = §;
unsigned int read num = 200;
unsigned int count;
unsigned int nplanes;
igned int fb ; >
unsigned int fbc_en; \&,

static int read_frame(int mode)
{

struct v412_buffer buf;

char fdstr[30];

FILE *file fd =NULL;

“/
7

CLEAR(buf);
buf.type = V4L2 BUF _TYPE_VIDEO_CAPTURE_MPLANE;
buf.memory = V4L2 MEMORY MMAP;
buf.length = nplanes;
buf.m.planes =
(struct v412_plane *)calloc(nplanes, sizeof(struct v412 plane));

if (-1 ==1octl(fd, VIDIOC_DQBUF, &buf)) {
free(buf.m.planes);
return -1;

}

assert(buf.index < n_buffers);
#if 1
/] if (count >=0) {

if (count ==read_num/2) {
printf("file length = %d %d %d\n", buffers[buf.index].length[0],
buffers[buf.index].length[1],
buffers[buf.index].length[2]);
printf("file start = %p %p %p\n", buffers[buf.index].start[0],
buffers[buf.index].start[1],
buffers[buf.index].start[2]);

switch (nplanes) {
case 1:
sprintf(fdstr, "%s/fb_y%d.bin", path_name, mode);
file fd = fopen(fdstr, "w");
fwrite(buffers[buf.index].start[0], buffers[buf.index].length[0], 1, file fd);
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fclose(file fd);
break;
case 2:
sprintf(fdstr, "%s/fb_y%d.bin", path_name, mode);
file fd = fopen(fdstr, "w");
fwrite(buffers[buf.index].start[0], buffers[buf.index].length[0], 1, file fd);
fclose(file fd);
sprintf(fdstr, "%s/fb_uv%d.bin", path_name, mode);
file_fd = fopen(fdstr, "w");
fwrite(buffers[buf.index].start[1], buffers[buf.index].length[1], 1, file fd);
fclose(file fd);
break;
case 3:
sprintf(fdstr, "%s/fb_y%d.bin", path_name, mode);
file_fd = fopen(fdstr, "w");

S
fwrite(buffers[buf.index].start[0], buffers[buf.index].length[0], 1, file fd); &,\‘
felose(file. fd); N
sprintf(fdstr, '%s/fb_u%d.bin", path_name, mode); \\}\\

file_fd = fopen(fdstr, "w");
fwrite(buffers[buf.index].start[1], buffers[buf.index].length[1], 1, file fd);
felose(file fd);

sprintf(fdstr, "%s/fb_v%d.bin", path_name, mode);
file fd = fopen(fdstr, "w");
fwrite(buffers[buf.index].start[2], buffers[buf.index].length[2], 1, file fd);
fclose(file fd);
break;
default:
break;

}

#else
if(count >= 0) {
/if ((count >= 0)&& (count % 4 == 0)) {

switch (nplanes) {

case 1:
sprintf(fdstr, "%s/fb_yuv%d.bin", path_name,mode);
file fd = fopen(fdstr, "ab");
fwrite(buffers[buf.index].start[0], buffers[buf.index].length[0], 1, file fd);
felose(file fd);
break;

case 2:
sprintf(fdstr, "%s/fb_yuv%d.bin", path_name, mode);
file fd = fopen(fdstr, "ab");
fwrite(buffers[buf.index].start[0], buffers[buf.index].length[0], 1, file fd);
felose(file fd);
file fd = fopen(fdstr, "ab");
fwrite(buffers[buf.index].start[ 1], buffers[buf.index].length[1], 1, file fd);
felose(file fd);
break;

case 3:
sprintf(fdstr, "%s/fb_yuv%d.bin", path_name, mode);
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file fd = fopen(fdstr, "ab");

fwrite(buffers[buf.index].start[0], buffers[buf.index].length[0], 1, file fd);

felose(file fd);
file fd = fopen(fdstr, "ab");

fwrite(buffers[buf.index].start[1], buffers[buf.index].length[1], 1, file fd);

felose(file fd);
file fd = fopen(fdstr, "ab");

fwrite(buffers[buf.index].start[2], buffers[buf.index].length[2], 1, file fd);

felose(file fd);

break;
default:

break;

}
#endif

if (-1 == ioctl(fd, VIDIOC QBUF, &buf)) {
free(buf.m.plangs);
return -1;

free(buf.m.planes);
return 0;

static int req_frame buffers(void)

{
unsigned int i;
struct v412_requestbuffers req;

CLEAR(req);
req.count =req_frame num,;

&

“/
7

req.type = V4L2 BUF _TYPE VIDEO CAPTURE MPLANE;

req.memory = V4L2 MEMORY_ MMAP;

if (-1 == ioctl(fd, VIDIOC . REQBUFS, &req)) {

printf("VIDIOC_REQBUFS error\n");
return -1;

}

buffers = calloc(req.count, sizeof(*buffers));

for (n_buffers = 0; n_buffers < req.count; ++n_buffers) {

struct v412_buffer buf;
CLEAR(buf);

buf.type = VAL2 BUF_TYPE VIDEO CAPTURE MPLANE;

buf.memory = V4L2 MEMORY MMAP;

buf.index = n_buffers;
buf.length = nplanes;
buf.m.planes =
(struct v412_plane *)calloc(nplanes,
sizeof(struct v412 plane));
if (NULL == buf.m.planes) {
printf("buf.m.planes calloc failed!\n");
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return -1;

}

if (-1 ==ioctl(fd, VIDIOC_QUERYBUF, &buf)) {
printf("VIDIOC_QUERYBUF error\n");
free(buf.m.planes);
return -1;

for (i =0; i <nplanes; i++) {
buffers[n_buffers].length[i] = buf.m.planes[i].length;
buffers[n_buffers].start[i] =
mmap(NULL /* start anywhere */ ,
buf.m.planes[i].length,
PROT_READ | PROT_WRITE /* required */,
MAP_SHARED /* recommended */ , Q
fd, buf.m.planes[i]:m.mem_offset); \&,\‘
if (MAP_FAIEED == buffers[n_buffers].start[i]) {
printf("mmap failed\n");
free(buf.m.planes);

“/
7

return -1;

}

free(buf.m.planes);

}

for (i =0; i <n_buffers; ++i) {
struct v412_buffer buf;
CLEAR(buf);
buf.type = V4L2 BUF TYPE VIDEO CAPTURE MPLANE;
buf.memory = V4L2 MEMORY MMAP;
buf.index = i;
buf.length = nplanes;
buf.m.planes =
(struct v412_plane *)calloc(nplanes,
sizeof(structv412 plane));

if (-1 == ioctl(fd; VIDIOC QBUF, &buf)) {
printf("VIDIOC_QBUF failed\n");
free(buf.m.planes);
return -1;

}

free(buf.m.planes);

}

return 0;

static int free frame buffers(void)

{

unsigned int i, j;

for (i =0; i <n_buffers; ++i) {
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for (j = 0; j <nplanes; j++)
if (-1 ==
munmap(buffers[i].start[j], buffers[i].length[j])) {
printf("munmap error");
return -1;

}
free(buffers);
return 0;

static int subdev_open(int *sub_fd, char *str)
{

char subdev[20] = {"\0'};

char node[50] = {"\0'};

char data[20] = {"\0'};

inti, fs=-1;

for (i=0; i <255; i++) {
sprintf(node, "/sys/class/video4linux/v4l-subdev%d/name", i);
fs = open(node, O_RDONLY/* required */| O_NONBLOCK, 0);
if (fs <0) {
printf("open %s falied\n", node);
continue;
}
/*data_length = Iseek(fd, 0, SEEK END);*/
Iseek(fs, OL, SEEK SET);
read(fs, data, 20);
close(fs);
if (!strnemp(str, data, strlen(str))) {
sprintf(subdev, "/dev/v4l-subdev%d", i);
printf("find %s is %s\n", str, subdev);
*sub_fd = open (subdev, O_ RDWR | O_ NONBLOCK, 0);
if (¥sub_fd <0) {
printf("open %s falied\n", str);

return -1;
b
printf("open-Y%s fd = %d\n", str, *sub_fd);
return 0;
h
}
printf("can not find %s!\n", str);
return -1;
}

static int camera_init(int sel, int mode)

{
struct v412_input inp;
struct v412_streamparm parms;

fd = open(dev_name, O_RDWR /* required */ | O_NONBLOCK, 0);
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if (fd<0) {
printf("open falied\n");
return -1;

}
printf("open %s fd = %d\n", dev_name, fd);

#ifdef SUBDEV_TEST
if (-1 == subdev_open(&isp0 fd, "sunxi_isp.0"))
return -1;
if (-1 ==subdev_open(&ispl fd, "sunxi_isp.1"))
return -1;
#endif
inp.index = sel;
if (-1 ==1octl(fd, VIDIOC S INPUT, &inp)) {
printf("VIDIOC_S_INPUT %d error!\n", sel);
return -1; »
) \
CLEAR(parms);
parms.type = V4L2_ BUF_TYPE_VIDEO_CAPTURE_MPLANE;
parms.parm.capture.timeperframe.numerator = 1;

“/
7

parms.parm.capture.timeperframe.denominator = 30;
parms.parm.capture.capturemode = V4L2 MODE_VIDEO;

if (-1 ==1octl(fd, VIDIOC_S PARM, &parms)) {
printf("VIDIOC_S PARM error\n");
return -1;

return 0;

static int camera fmt_set(int mode)
{
struct v412_format fmt;
#ifdef OVERLAY
struct v412_clip clips[4]:
int i, bitmap[100] = {
2,2,2,2,
3,3,3,3,3,3,3,3,3,
4,4,4,4,4,4,4,4,4,4,4,4,4,4,4,4,};
#endif
CLEAR(fmt);

fmt.type = V4L2_BUF_TYPE VIDEO CAPTURE MPLANE;
fmt.fmt.pix_mp.width = input_size.width;

fmt.fmt.pix_mp.height = input_size.height;

switch (mode) {

case 0: fmt.fmt.pix_mp.pixelformat = V4L2 PIX FMT SBGGRS; break;
case 1: fmt.fmt.pix_mp.pixelformat = V4L2 PIX FMT YUV420M; break;
case 2: fmt.fmt.pix_mp.pixelformat = V4L2 PIX FMT YUV420; break;
case 3: fmt.fmt.pix_mp.pixelformat = V4L2 PIX FMT NV12M; break;
case 4: fmt.fmt.pix_mp.pixelformat = V4L2 PIX FMT SBGGRI10; break;
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case 5: fmt.fmt.pix_mp.pixelformat = V4L2 PIX FMT SBGGRI12; break;
case 6: fmt.fmt.pix_mp.pixelformat = V4L2 PIX FMT FBC; break;
default: fmt.fmt.pix_mp.pixelformat = V4L2 PIX FMT YUV420M; break;
}

fmt.fmt.pix_mp.field = V4L2 FIELD NONE;
printf("test field : %d.\n", fmt.fmt.pix_mp.field);
if (-1 ==1octl(fd, VIDIOC_S FMT, &fmt)) {
printf("VIDIOC_S_FMT error!\n");
return -1;

if (-1 ==ioctl(fd, VIDIOC_G_FMT, &fmt)) {
printf("VIDIOC_G_FMT error!\n");

return -1; Q
} else { \&,\‘\
nplanes = fmt.fmt.pix_mp.num_planes; »

printf("resolution got from sensor = %d*%d num_planes = %d\n",

“/
7

fmt.fmt.pix_mp.width, fmt.fmt.pix_mp.height,
fmt.fmt.pix_mp.num_planes);

#ifdef OVERLAY

for (i=0;1<3;i++) {
clips[i].c.height =i + 2;
clips[i].c.width =1+ 2;
clips[i].c.left=0+ 100 * i,
clips[i].c.top=0+1 *i;

}

clips[1].c.top =2;

clips[2].c.top = 1;

CLEAR(fmt);

fmt.type = V4L2_BUF_TYPE_VIDEO_OVERLAY;
fmt.fmt.win.w.width = inputy size.width;
fmt.fmt.win.w.height = ifput_size.height;
fmt.fmt.win.clips = clips;

fmt.fmt.win.clipcount = 3;

fmt.fmt.win.bitmap = bitmap;
fmt.fmt.win.chromakey = V4L2_PIX FMT RGB32;
fmt.fmt.win.field = V4L2_FIELD NONE;
fmt.fmt.win.global alpha = 16;

if (-1 ==1octl(fd, VIDIOC S FMT, &fmt)) {
printf("VIDIOC_S_FMT error!\n");
return -1;

if (-1 ==1octl(fd, VIDIOC_G FMT, &fmt)) {
printf("VIDIOC_G_FMT error!\n");
return -1;

} else {
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printf("resolution got from sensor = %d*%d clipcount = %d\n",
fmt.fmt.win.w.width, fmt.fmt.win.w.height,
fmt.fmt.win.clipcount);

}
#endif
return 0;

static int main_test(int sel, int mode)

{
enum v412_buf type type = VAL2 BUF TYPE VIDEO CAPTURE MPLANE;
struct v412_ext control ctrls[4];
struct v412_ext controls ext_ctrls;

int i;
struct csi_sync_ctrl sync_ctrl; Q
struct isp_hdr_ctrl hdr_ctid; 6&;\\\
N
if (-1 == camera_init(sel, mode)) \\}\\
return -1;

if (-1 == camera fmt set(mode))
return -1;

if (-1 ==req_frame buffers())
return -1;

if (-1 ==1ioctl(fd, VIDIOC_STREAMON, &type)) {
printf("VIDIOC_STREAMON failed\n");
return -1;

} else
printf("VIDIOC_STREAMON ok\n");

Ve
if (-1 == ioctl(fd, VIDIOC _SYNC CTRL, &sync_ctrl)) {
printf("VIDIOC _SYNC CTRL failed\n");
return -1;

}else
printf("VIDIOC _SYNE-CTRL ok\n");

/*if (-1 == ioctl(fd>VIDIOC _HDR_CTRL, &hdr>ctrl)) {
printf("VIDIOC_HDR_CTRL failed\n");
return -1;

} else
printf("VIDIOC_HDR_CTRL ok\n");*/

count = read_num;

while (count-- > 0) {
for (5;) {

fd_set fds;
struct timeval tv;
int r;

FD_ZERO(&fds);
FD_SET(fd, &fds);
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tv.tv_sec =2; /* Timeout. */
tv.tv_usec = 0;

#ifdef SUBDEV_TEST

#endif

#if 0

felse

for (i=0;1<4;i++) {
ctrls[i].id = V4L2 CID R GAIN +i;
ctrls[i].value = count % 256;
}
memset(&ext_ctrls, 0, sizeof ext ctrls);
ext_ctrls.ctrl_class = V4L2_CID_R_GAIN;
ext_ctrls.count =4;
ext_ctrls.controls = ctrls;
ioctl (isp0_fd, VIDIOC S_EXT CTRLS, &ext_ctrls);

for (i=0;1<4;i++) {
ctrls[i].id = V4L2_CID_AE WIN XI +1i;
ctrls[i].value = ceunt*16 % 256;

}

memset(&extoetrls, 0, sizeof ext_ctrls);

ext_ctrls.ctrl _class =V4L2 CID AE WIN XlI;

ext_ctrls.count =4;

ext_ctrls.controls = ctrls;

ioctl (isp0_fd, VIDIOC S EXT CTRLS, &ext ctrls);

for (i=0;1<4;i++) {
ctrls[i].id = V4L2 CID AF WIN X1 +1i;
ctrls[i].value = count*16 % 256;

}

memset(&ext_ctrls, 0, sizeof ext ctrls);

ext_ctrls.ctrl class =V4L2 CID AF WIN XI;

ext_ctrls.count = 4;

ext ctrls.controls = ctrls;

ioctl (isp0_fd, VIDIOC_S_EXT CTRLS, &ext ctrls);

r = select(fd + 1, &fds, NULL, NULL, &tv);

if(-1==r) {
if (EINTR ==gtrno)
continue;
printf("select err\n");
}
if (0==r) {
fprintf(stderr, "select timeout\n");

if (-1 ==ioctl(fd, VIDIOC STREAMOFF, &type))
printf("VIDIOC_STREAMOFF failed\n");
else
printf("VIDIOC_STREAMOFF ok\n");
free_frame_buffers();
return -1;

continue;
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#endif
}

if (Iread_frame(mode))
break;
else
return -1;
}
printf("count : %d.\n", count);
}
/*
if (-1 == ioctl(fd, VIDIOC STREAMOFF, &type)) {
printf("VIDIOC _STREAMOFF failed\n");
return -1;
} else
printf("VIDIOC STREAMOFF ok\n"); \6@\

if (-1 == free_frame  buffers()) \\}\\
return -1;
*/
#if O
close(isp0_fd);
close(ispl_fd);
#endif
return 0;

int main(int argc, char *argv[])
{

int i, test ent=1;

int sel = 0;

int width = 640;

int height = 480;

int mode = 1;

CLEAR(dev_name);
CLEAR(path name);
if (argc=1) {
sprintf(dev_name, "/dev/video0");
sprintf(path_name, "/mnt/sdcard");
} else if (argc == 3) {
sel = atoi(argv[1]);
sprintf(dev_name, "/dev/video%d", sel);
sel = atoi(argv[2]);
sprintf(path _name, "/mnt/sdcard");
} else if (arge ==15) {
sel = atoi(argv[1]);
sprintf(dev_name, "/dev/video%d", sel);
sel = atoi(argv[2]);
width = atoi(argv[3]);
height = atoi(argv[4]);
sprintf(path _name, "/mnt/sdcard");
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} else if (argc == 6) {
sel = atoi(argv[1]);
sprintf(dev_name, "/dev/video%d", sel);
sel = atoi(argv[2]);
width = atoi(argv([3]);
height = atoi(argv[4]);
sprintf(path_name, "%s", argv[5]);

} else if (arge ==7) {
sel = atoi(argv[1]);
sprintf(dev_name, "/dev/video%d", sel);
sel = atoi(argv[2]);
width = atoi(argv[3]);
height = atoi(argv[4]);
sprintf(path _name, "%s", argv[5]);
mode = atoi(argv[6]);

N
} else if (arge == 8) { \&,\‘
sel = atoi(argv[1]); »
sprintf(dev_name; "/dev/video%d", sel); \\}\\

sel = atoi(argv[2]);
width = atoi(argv[3]);
height = atoi(argv([4]);
sprintf(path_name, "%s", argv[5]);
mode = atoi(argv[6]);
test cnt = atoi(argv[7]);
} else {
printf("please select the video device: 0-videoO 1-videol ...... \n");
scanf("%d", &sel);
sprintf(dev_name, "/dev/video%d", sel);

printf("please select the camera: 0-dev0 1-devl ...... \n");
scanf("%d", &sel);

printf("please input the resolution: width height......\n");
scanf("%d %d", &width, &height);

printf("please input the frame saving path......\n");
scanf("%15s", pathtname);

printf("please input the test mode: 0~3......\n");
scanf("%d", &mode);

printf("please input the test_cnt: >=1......\n");
scanf("%d", &test_cnt);

input_size.width = width;

input_size.height = height;

if (test_cnt > read num) {
read_num = test_cnt;
test cnt=1;

}

for (i=0; i <test_cnt; i++) {
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if (0 == main_test(sel, mode))
printf("mode %d test done at the %d time!!\n", mode, 1);
else
printf("mode %d test failed at the %d time!!\n", mode, 1);
close(fd);
}

return 0;
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7. Declaration

This document is the original work and copyrighted property of Allwinner Technology ( “ Allwinner” ).
Reproduction in whole or in part must obtain the written approval of Allwinner and give clear acknowledge-
ment to the copyright owner. The information furnished by Allwinner is believed to be accurate and reliable.
Allwinner reserves the right to make changes in circuit design and/or specifications at any time without notice.
Allwinner does not assume any responsibility and liability for its use. Nor for any infringements of patents or
other rights of the third parties which may result from its use. No license is granted by implication or otherwise
under any patent or patent rights of Allwinner. This document neither states nor implies warranty of any kind,
including fitness for any particular application.tates nor implies warranty of any kind, including fitness for any
particular application.
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