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STM32MP1 %% MPU R4 W ATEAHLSZIL MIPI CSI-2 8211, T2 P E AT MIPI CPI 8:111¥) DCMI F£47 %
H. mridid STMIPIDO2 MIPI CSI-2 fif 3 47 o6 b AT 38, DME FHAR A 1) MIPI CSI-2 38 kA8 a5 %
STMIPID02 MIPI CSI-2 fi# B 4T #3 (— i 82 8] MIPI CSI-2 $:45 3k, 55— %828 STM32MP1 %1 DCMI 12
R AT R . HERLE IR PR .

A1 R R

400 kHz 12C + RefClk (6 — 27 MHz)

STMIPIDOZ2 STM32MP15x

Main . 1 or 2 data lanes CLKP/N

DATA1P/N
R DATA2P/N (optional)

VDDE_1v8 VDD

PIXCLK

VSYNC
Parallel HSYNC

DIN:0]

1 data |
Secondary IS CLKP/N

CSl-2 camera CSI-2 (1 lane) DATA1P/N

RAWS/10/ 12 RAWS / 10/ 12 mode 8/10/12-bits\_ RAW8/10/12
RGB565 RAWS 8-bits RGB565
YUV4:2:2 8-bits RAWS 8-bits YUV4:2:2 8-bits
JPEG RAWS 8-bits JPEG
3.1 MIPI CSI-2 5 MIPI CPI 4 1 L

R, 5 MIPICPIE: 0L, MIPICSI-2 354 T 51 A 5. MIPI CPI 2o 11 77 2 4 /b 8 KBk (% 12
ZHARLD 1 ARERRN 2 K FIPELR, T MIPI CSI-2 24t AR 88 75 22 2 LR 22400, I 5 B pisiE .

3.2 EEL R )V R SR I
5] STMIPIDO2 i 5 47 B4 AN AL v 5| B0 R F S A BRI E 1.8V, Sttt DCMI 332 LI B oFT 12C {5 544 FH
PR ES, STM32MPA Z41 77 i Rt B fL S 6 452 Vpp = 1.8 V. GIIASEFRFRAY 3.3 V) . STM32MP1 £%1 77 i )
Fr A AN [R] B 58 R PMIC (R A 3R R AL ER D LB R
RN B ETE W DHO6 145 & [R18]. AT %4 STM32MP1 417 i B Vpp = 1.8 V (WL HE, 3 W, [R4].
T OV5640 $E15 kAL 88%, 1/0 i % Vpp M LDO (fIKJERF8%) A IR E N 1.8 V. KT
B, AR 2.8 VO HLE AN HLE
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3.3 STM32MP1 &%= il it DCMI SEHL A A 75 ik 2 4 e
KH D-PHY Itf, MIPI CSI-2.1 # L B ERT LU B AHlEiE 5 s 2.5 Gbyte/s BB Ak, EIF78H: 0 RIR ML 3
R, BREREZEARE (i STM32MP1 R34, A MIPICPI 1) i 1/O 5] HEFEZ RG], H
=, MPU F5Z R a8 P ab 3 Hds, DS 4E RS SR I IE SR
4N, 5 Mpixel f2IEas ARG AL ECN 16 A7, WA 30 Wifs, 15 HIESLA IR K3 &2 300 Mbyte/s. {EJf:
730 FARMESZILX AN Hbro Rk, AR RS BGEE Fk 2, ik R AR EGWR. DR AG RIRE

(EREEE/MHAD
M OV5640 1545 STM32MP1 %% MPU, 53] STMIPIDO2 fift 5 478885, T LLES: R LU 40 2 Fi 2 7 4 K]
1%,

« 720 p 1280 x 720 RGB 565 27 fps
« 720 p 1280 x 720 YUYV 27 fps

« 720 p 1280 x 720 JPEG 27 fps

«  HD 1920 x 1080 RGB 565 13 fps

«  HD 1920 x1080 YUYV 13 fps

«  HD 1920 x1080 JPEG 6 fps

« 5 Mpixel 2592 x 1944 RGB565 3 fps

« 5 Mpixel 2592 x 1944 YUYV 3 fps

« 5 Mpixel 2592 x1944 JPEG 3 fps

L EI R s TERE Y 24 Mpixel/s, 24T Wi 18.5 fps 1 1.3 Mpixel. HIRT A, X— R EEPET DCMI 4
H HE SR PR TR A o

3.4 STMIPIDO2 Linux Bz

STMIPID02 MIPI CSI-2 figt 847 a3 #r F T -tk B R H] ) 78 2% b 1 3R A2 R 8l FEE N A 19 MIPI CSI-2 /838, N T
N LB AT H 28 39 AP 284 s L] 1o T CIIERD) ikt si sk, STMIPID02 3x%) O fi) b [7]
F Linux X . 76T Linux AN AT PL 293500 E . STMIPIDO02 #raksh 4 & 78 STMicroelectronics
OpenSTLinux 2¢ A3 (1.1.0 &L ERA)

G HOR LT 5T OpenSTLinUX BATHMFAL, & GTK R /8 22 I — 34 . B HE] DHI6 #T |-,
DH96 Avenger 1R il % STM32MP157A 1 STMIPID02, ifii D3 Engineering DesignCore® 45 % Sk v [ B U it A 45
1§ 3k 4% OV5640.

4.1 DH Avenger96 i fitid
DH96 Avenger BEHRAE K T
« {17 STM32MP157AAC fkb B %) ADH Core SOM #ith
«  STPMIC1A HiJsfs Bt
«  2MB x 512 MB f{) DDR3L RAM
«  STMIPIDO2 fif & 47 25 1F
«  2-MB SPI 381
o EPRIYREIERAS, JHT%EH: D3 DesignCore #5k AR OV5640.

AREHEE, HSW[R18].
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4.2 DH D3 Engineering DesignCore i #it

A AN B AELL Avenger96 MGt i A G Y R G BL STM32MP157 R4, ML (FF#E MIPI CSI-2 &
2 OV5640 BIERAENL, MRS E 1.

MR TR R A THE®I &, #1dn GPIO PD1 F Pb2 (X + UART4_TX fl UART4_RX) , FHF &R Linux W%
FE B B 16D USB/UART 7 Al it ix 265 | g dl & F1 34l PC.

4.3 R

OpenSTLinux K AT AF AL A ik SRR IR (STM32MP157C-DK2 #1 STM32MP1 #7%1 EVAL #7) , #&ftT
Zx > STM32MP157 RSR A SN T (03 B0 . B THEAURE].

T % =77 DH96 Avenger I D3 Engineering 1% AR 3T OpenSTLinux BATHAFE. HEZ, TFEEXT

STM32MP157 %% DCMI #T# 1", #RJ5 A Reidid STMIPIDO2 MIPI CSI-2 fif# 47 st At F-4E MIPI CSI-2 #5143k

FRIRES

THAH T 2T RERBUERET, BARRGR T2 5 D4 T3 1 OpenSTLinux.

ggﬂ;%ﬁﬁ AT LM DG 10 4 35 B R TR 3 ST Wi www. st.com 3L 2T, AR HZ I EMA BT £
176 I

431 M DH96 GitHub f7fif 3k EX manifest-av96
W EHL_ R %235 OpenSTLinux BATHARE, A TNHIEH Git %% manifest.xml SO (LR T H k45
FARESCATRERE) W RE R I B IS, GitHub W 324t 7 el i R CFTHN T I R AT, 520 [R20].
7 OpenSTLinux KAT¥MFE %I, Yocto manifest it %4 DH Avenger96 17t /Z ‘meta-av96”. — /M54 &1
PEIASE P R 2236 #) F 4L b, GEid STMIPIDO2 fiftH: AT #8#rE Biif 15) DHO6 Avenger #iFI OV5640 145 k& 4% 1)
A R o

E%ﬂ [R10] 3kHX OpenSTLinux AATH A H R A TR R . 1208 [R20] HPAOHEIR, N R 51 & Mtk

PC $> cd <Distribution Package directory>/<distribution version>/

PC $> repo init -u https://github.com/dh-electronics/manifest-av96 -b thud
PC $> repo sync

PC $> source layers/meta-arrow/scripts/init-build-env.sh

PC $> bitbake av96-weston

432 £ OpenSTLinux KAT¥ A Eifs N meta-av9e =
IR AT EAE TN E22% T OpenSTLinux RATHAFA, M5 —AVik# 24 OpenSTLinux 73 K EAFH 777N
Yocto ¢ 7G/Z « meta-av96 ».
BEHIX — i, (EMEFT WU ET, DA /e AR v fE DH Avenger96 #R 0z -

4.3.2.1 TEkE Git AV96 71 EE

PC $> cd <Distribution Package directory>/<OpenSTLinux distribution>/layers
PC $> git clone https://github.com/dh-electronics/meta-av96 -b thud
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4.32.2 I A% E Yocto Bitbake 55

PC $> cd ../
PC $> META LAYER ROOT=layers DISTRO=openstlinux-weston MACHINE=stm32mpl-av96
PC $> source layers/meta-st/scripts/envsetup.sh

4.3.2.3 NI T /E A& 77 Bitbake

PC $> bitbake-layers add-layer ../layers/meta-av96
PC $> bitbake stm32mpl-av96

B WAE AT BE 75 E LA/ NI FIZ) 20 GB ML 2SR . I WUE H Wi
<Distribution-Package build directory>/tmp-glibc/deploy/images/stm32mpl-av96

4.3.3 STM32CubeProgrammer # {4 1
{8 ISR — AR A R, T DU s — B WUR TR BT A28 o e TR ATRUOA [R11] F#L
N T B e e m AR, B BCKARE AT B BT Gk Ry DFU (B USB Bt , Wl FR s,

%% 3. STM32CubeProgrammer #4

UART il USB USB OTG 1 1 0

T2 58 15— BE AR 1 2 R -
1. REEEE R 3T %L )y SDCard JA 3.

a. Boot2 =1

b. Boot1=0

c. Boot0 =1
434 HAhgm e T H

H H AR TR a] (k.

o WIFAEAALGN AR A U 42 R] SDeard b, 1HZ L [R12] e

o {HSE, RN NOR-Flash (TF-A. U-boot) Al e-mmc (Linux) 2 [A]5F — HEfI g 45 X AT 70 i, E
B A o B T2 S SDeard . EZVELIE R, i5S IL[R20],

o M U-boot 4TTT USB KA REME K%, HE MW [R13].

WERA U-boot W], MM SDCard Bk iIE 7 KA o 1 CA PRGN AR X, & T 757
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4.4.1 VAL2 154

A —HANERAR GG RESEE R VAL2 54 HhmE ISR val2-ctrl. EW DGR RE kL
ek Esm P, R VAL B i E, DURaEH 6 ki iE4. AR REREWT.

B H BRI 8

root@stm32mpl-av96:~# v4l2-ctl -L

User Controls

contrast 0x00980901 (int) : min=0 max=255 step=1 default=0 value=0
flags=slider
saturation 0x00980902 (int) : min=0 max=255 step=1 default=64
value=64 flags=slider
hue 0x00980903 (int) : min=0 max=359 step=1 default=0 value=0
flags=slider
white balance automatic 0x0098090c (bool) : default=1 value=1 flags=update
red _balance 0x0098090e (int) : min=0 max=4095 step=1 default=0
value=0 flags=inactive, slider
blue balance 0x0098090f (int) : min=0 max=4095 step=1 default=0
value=0 flags=inactive, slider
exposure 0x00980911 (int) : min=0 max=65535 step=1 default=0
value=972 flags=inactive, volatile
gain automatic 0x00980912 (bool) : default=1 value=1 flags=update
gain 0x00980913 (int) : min=0 max=1023 step=1 default=0
value=19 flags=inactive, volatile
horizontal flip 0x00980914 (bool) : default=0 value=0
vertical flip 0x00980915 (bool) : default=0 value=0
power line frequency 0x00980918 (menu) : min=0 max=3 default=1 value=1
0: Disabled
1: 50 Hz
2: 60 Hz
3: Auto
Camera Controls
auto_exposure 0x009a0901 (menu) : min=0 max=1 default=0 value=0

flags=update
0: Auto Mode
1: Manual Mode

Image Processing Controls

link frequency 0x009£f0901 (intmenu): min=0 max=0 default=0 value=0
flags=read-only
0: 384000000 (0x16e36000)
test pattern 0x009£0903 (menu) : min=0 max=4 default=0 value=0
0: Disabled
Color bars
Color bars w/ rolling bar
Color squares
Color squares w/ rolling bar

i3
23
3:
4:
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root@stm32mpl-av96:~# v41l2-ctl -d /dev/videoO -D
Driver Info:

Driver name : stm32-dcmi
Card type : STM32 Camera Memory Interface
Bus info : platform:dcmi
Driver version : X.Y.Z
Capabilities : 0x85200001
Video Capture
Read/Write
Streaming

Extended Pix Format
Device Capabilities
Device Caps : 0x05200001

Video Capture
Read/Write

Streaming

Extended Pix Format

Media Driver Info:

Driver name : stm32-dcmi

Model : stm32-dcmi

Serial

Bus info : platform:stm32-dcmi

Media version : X.Y.Z

Hardware revision: 0x00000000 (O)

Driver version : X.Y.Z
Interface Info:

ID : 0x03000003

Type : V4L Video
Entity Info:

ID : 0x00000001 (1)

Name : stm32_dcmi

Function : V4L2 I/0

Flags : default

Pad 0x01000002 : 0: Sink

Link 0x02000009: from remote pad 0x1000008 of entity 'st-mipid02 1-0014': Data,
Enabled, Immutable

TifEH A RGB # X RE K BRI RIFAES A

root@stm32mpl-av96:~# v41l2-ctl --set-fmt-video=width=1280, height=720,pixelformat=RGBP --
stream-mmap --stream-count=1 --stream-to=file.raw

<

root@stm32mpl-av96:~# 1ls -ltr file.raw

-rw-r--r-- 1 root root 1843200 Jun 17 17:18 file.raw

PATEFHR

root@stm32mpl-av96:~# gst-launch-1.0 v4l2src ! "video/x-raw, width=1280, Height=720,
framerate= (fraction)15/1" ! queue ! autovideosink -e

KT VAL2 Linux HERAHR LIRS Mk WA, 152 W [R6].
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442 N4
N A SRR L I A e . MR Ak =, DMEZET V4L2 HE42. GStreamer BY, Yavta iiid HDMI® 5§ LCD 5i%
EoREGHA. EATH Linux 3245, A5 OpenSTLinux KATH .

4.4.2.1 GStreamer
GStreamer J& —F TR 2 BEAANESE, H TESMEAIERS (n GNU/Linux ¢ Windows) R AREEREAIFI S &, B2
THEEERS, 7S b B -
WERAR WAL - %% Gstreamer, MMM I apt-get 184
root@stm32mpl-av96:~# apt-get update
Eeading package lists... Done
root@stm32mpl-av96:~# apt-get install GStreamer
greparing to unpack .../GStreamer 0.10.36-r2 armhf.deb ...
Unpacking GStreamer (0.10.36-r2)

Setting up GStreamer (0.10.36-r2)

Z4H54 LA 30 fos MMIFR T 640 x 480 &, Al HDMI L4 R a3 46 %] Avenger96 1.

root@stm32mpl-av96:~# gst-launch-1.0 v412src device=/dev/video0 ! "video/x-raw,
width=640,height=480, framerate=30/1” ! waylandsink &

%A KL 3 7K 640 x 480 111 VGA JPEG K& 3 A7 304k .

root@stm32mpl-av96:~# gst-launch-1.0 v412src num-buffers=3 ! "image/jpeg, width=640,
height=480" ! queue ! multifilesink location=pic%05d.jpeg
2R A A R SRS S TS IEA
root@stm32mpl-av96:~# gst-typefind-1.0 pic00000.jpeg
pic00000.jpeg - image/jpeg, width=(int) 640, height=(int)480, sof-marker=(int)0
BHRIEAMEE, ES[R16].

4.4.2.2 Yavta

Yavta KR 2L T VAL2 HESE, A T-IK. FIAak gk e idds . IS RMRERIT.
ZAR RS A R ER B SRR AU
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root@stm32mpl-av96:~# yavta -1 --enum-formats --enum-inputs /dev/videoO
Device /dev/videoO opened.
Device "STM32 Camera Memory Interface' on "platform:dcmi' is a video output (without
mplanes) device.
—-—— User Controls (class 0x00980001) —---
control 0x00980901 "Contrast' min 0 max 255 step 1 default 0 current O.
control 0x00980902 "Saturation' min 0 max 255 step 1 default 64 current 64.
control 0x00980903 "Hue' min 0 max 359 step 1 default 0 current 0.
control 0x0098090c "White Balance, Automatic' min 0 max 1 step 1 default 1 current 1.
control 0x0098090e "Red Balance' min 0 max 4095 step 1 default 0 current 0.
control 0x0098090f "Blue Balance' min 0 max 4095 step 1 default 0 current O.
control 0x00980911 "Exposure' min 0 max 65535 step 1 default 0 current 885.
control 0x00980912 "Gain, Automatic' min 0 max 1 step 1 default 1 current 1.
control 0x00980913 "Gain' min 0 max 1023 step 1 default 0 current 248.
control 0x00980914 "Horizontal Flip' min 0 max 1 step 1 default 0 current O.
control 0x00980915 "Vertical Flip' min O max 1 step 1 default 0 current O.
control 0x00980918 "Power Line Frequency' min 0 max 3 step 1 default 1 current 1.
0: Disabled
1: 50 Hz (*)
2: 60 Hz
3: Auto
—-—— Camera Controls (class 0x009a0001) ---
control 0x009a0901 "Auto Exposure' min O max 1 step 1 default 0 current O.
0: Auto Mode (*)
1: Manual Mode
--- Image Processing Controls (class 0x009f0001) ---
control 0x009f0901 "Link Frequency' min 0 max 0 step 1 default 0 current 0.
0: 384000000 (*)
control 0x009f0903 "Test Pattern' min 0 max 4 step 1 default 0 current O.
0: Disabled (*)
1: Color bars
2: Color bars w/ rolling bar
3: Color squares
4: Color squares w/ rolling bar
15 controls found.
- Available formats:
Format 0: JPEG (4745504a)
Type: Video capture (1)
Name: JFIF JPEG
Frame size: 176x144 (1/15, 1/30)
Frame size: 320x240 (1/15, 1/30)
Frame size: 640x480 (1/15, 1/30, 1/60)
Frame size: 720x480 (1/15, 1/30)
Frame size: 720x576 (1/15, 1/30)
Frame size: 1024x768 (1/15, 1/30)
Frame size: 1280x720 (1/15, 1/30)
Frame size: 1920x1080 (1/15, 1/30)
Frame size: 2592x1944 (1/15, 1/30)

Format 1: UYVY (59565955)

Type: Video capture (1)

Name: UYVY 4:2:2

Frame size: 176x144 (1/15, 1/30)
Frame size: 320x240 (1/15, 1/30)
Frame size: 640x480 (1/15, 1/30, 1/60)
Frame size: 720x480 (1/15, 1/30)
Frame size: 720x576 (1/15, 1/30)
Frame size: 1024x768 (1/15, 1/30)
Frame size: 1280x720 (1/15, 1/30)
Frame size: 1920x1080 (1/15, 1/30)
Frame size: 2592x1944 (1/15, 1/30)

Format 2: YUYV (56595559)
Type: Video capture (1)
Name: YUYV 4:2:2

Frame size: 176x144 (1/15, 1/30)
Frame size: 320x240 (1/15, 1/30)
Frame size: 640x480 (1/15, 1/30, 1/60)
Frame size: 720x480 (1/15, 1/30)
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Frame size: 720x576 (1/15, 1/30)

Frame size: 1024x768 (1/15, 1/30)
Frame size: 1280x720 (1/15, 1/30)
Frame size: 1920x1080 (1/15, 1/30)
Frame size: 2592x1944 (1/15, 1/30)

Format 3: RGB565 (50424752)

Type: Video capture (1)

Name: 16-bit RGB 5-6-5

Frame size: 176x144 (1/15, 1/30)
Frame size: 320x240 (1/15, 1/30)
Frame size: 640x480 (1/15, 1/30, 1/60)
Frame size: 720x480 (1/15, 1/30)
Frame size: 720x576 (1/15, 1/30)
Frame size: 1024x768 (1/15, 1/30)
Frame size: 1280x720 (1/15, 1/30)
Frame size: 1920x1080 (1/15, 1/30)
Frame size: 2592x1944 (1/15, 1/30)

(
(
(
(

- Available inputs:
Input 0: Camera.

Video format: JPEG (4745504a) 320x240 (stride 320) field none buffer size 76800
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root@stm32mpl-av96:~# yavta -F /dev/video0 --capture=10

Device /dev/videoO opened.

Device "STM32 Camera Memory Interface' on "platform:dcmi' is a video output (without
mplanes) device.

Video format: JPEG (4745504a) 320x240 (stride 320) field none buffer size 76800
8 buffers requested.

length: 76800 offset: 0 timestamp type/source: mono/EoF

Buffer 0/0 mapped at address 0xb6e2e000.

length: 76800 offset: 77824 timestamp type/source: mono/EoF

Buffer 1/0 mapped at address 0xb6elb000.

length: 76800 offset: 155648 timestamp type/source: mono/EoF

Buffer 2/0 mapped at address 0xb6e08000.

length: 76800 offset: 233472 timestamp type/source: mono/EoF

Buffer 3/0 mapped at address 0xb6df5000.

length: 76800 offset: 311296 timestamp type/source: mono/EoF

Buffer 4/0 mapped at address 0xb6de2000.

length: 76800 offset: 389120 timestamp type/source: mono/EoF

Buffer 5/0 mapped at address 0xb6dcf000.

length: 76800 offset: 466944 timestamp type/source: mono/EoF

Buffer 6/0 mapped at address 0xb6dbc000.

length: 76800 offset: 544768 timestamp type/source: mono/EoF

Buffer 7/0 mapped at address 0xb6da9000.

Warning: bytes used 6144 != image size 76800 for plane 0

0 (0) [-] none 0 6144 B 398.623775 398.623910 24.408 fps ts mono/EoF
Warning: bytes used 6144 != image size 76800 for plane 0

1 (1) [-] none 1 6144 B 398.657082 398.657199 30.024 fps ts mono/EoF
Warning: bytes used 6144 != image size 76800 for plane 0

2 (2) [-] none 2 6144 B 398.690402 398.690512 30.012 fps ts mono/EoF
Warning: bytes used 6144 != image size 76800 for plane 0

3 (3) [-] none 3 6144 B 398.723708 398.723812 30.025 fps ts mono/EoF
Warning: bytes used 6144 != image size 76800 for plane 0

4 (4) [-] none 4 6144 B 398.757021 398.757134 30.018 fps ts mono/EoF
Warning: bytes used 6144 != image size 76800 for plane 0

5 (5) [-] none 5 6144 B 398.790334 398.790439 30.018 fps ts mono/EoF
Warning: bytes used 6144 != image size 76800 for plane 0

6 (6) [-] none 6 6144 B 398.823651 398.823753 30.015 fps ts mono/EoF
Warning: bytes used 6144 != image size 76800 for plane 0

7 (7) [-] none 7 6144 B 398.856968 398.857067 30.015 fps ts mono/EoF
Warning: bytes used 6144 != image size 76800 for plane 0

8 (0) [-] none 8 6144 B 398.890280 398.890381 30.019 fps ts mono/EoF
Warning: bytes used 6144 != image size 76800 for plane 0

9 (1) [-] none 9 6144 B 398.923596 398.923693 30.016 fps ts mono/EoF
Captured 10 frames in 0.340887 seconds (29.335169 fps, 180235.280085 B/s) .
8 buffers released.

KT Yavta (NEZEE, WHS 0 [R14],
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5B —#h MIPI CSI-2 4 L 18 RaS e

5 5 75— MIPI CSI-2 &5 A% A% 1 IE R TR 7

AR 5 ST W R AR PR E SRIN, BLUE S — R 5 1) MIPL CSI-2 45 Sk A2 8% 5 4 OV5640
FB kAL RS

TEMEBEARAG S AR AR, A2, STMIPIDO2 Fl STM32MP1 % %1) DCMI #BAN BE D K 1 FEA5 Sk A5 125 AR
HT. i MRS AL CPU TR, BT A BE AR A L R OVE640 FfF kAt Bds —FE P B I L R as AL
& (ISP, 75 Il 7 224 A0 B 538 L FH AR F B e o

OpenSTLinux # &4 A2 it 7 STMIPIDO2 #i A1 OmniVision® OV5640 #1528 M5 . BRINE T, A
REEH AR AL B Linux K3 .

ARG B 2 P R ) AR AL S B 4 OVB640 FAS AL SR I L BP IR . WAL T A S
OV5640 FHAZ S A AR AR 5% (1 T A 20 BRIEE RS BT M P85 Sk AR s

5.1 12C £

FEXOH ARG R 7 L5, R ERENEIET 12C i O AT U7 i o SRS AE BB RSl R B T IX — 2, RO
Vi I A% AR B AT AT 4% o

TEZL IR AT, watled GPIO el AL FAE T . 2P B i B HAT Bt BA IR R AR HE A 1 3L
%) 12C 4% iR GPIO ¥ R #5417«

5.1.1 NG LA AR IRBIT A0 T LA T
H1 T USRS B F B S AR SR KB Bl Y, R R B IRE R, ML IUVIRSIT IR #h T, DB IR E
URAIRE LRI O R BE R . RS S R IFIZ AT, AT i2ctools B IR R BB S AN W A7 4. OV5640 1%
G RAS IR BN T LA AL

<distri pack dir>/build-openstlinuxweston-stm32mpl-av96/tmp-glibc/work-shared/stm32
mpl-av96/kernel-source/drivers/media/i2c/ov5640.c

ZAN T AESR A OV5640 fR M S ARBUN ZE G BT DI RE, AR A S5 Sk 3Bl bt m] LU BRI — s

= ov5640_ power (sensor, false);
- regulator bulk disable (OV5640 NUM SUPPLIES, sensor->supplies);

xclk off:
clk disable unprepare (sensor->xclk);
return ret;
@@ -1878,9 +1878,9 @@ static int ov5640_set power on(struct ov5640 dev *sensor)

static void ov5640 set power off (struct ov5640 dev *sensor)

{
= ov5640_ power (sensor, false);
- regulator bulk disable (OV5640 NUM SUPPLIES, sensor->supplies);
= clk disable unprepare (sensor->xclk);

}

static int ov5640 set power (struct ov5640 dev *sensor, bool on)
@@ -2886,8 +2886,8 @@ static int ov5640 probe (struct i2c client *client,
mutex init (&sensor->lock);

ret = ov5640 check chip id(sensor);
= if (ret)

- goto entity cleanup;

ret = ov5640 init controls (sensor);

if (ret)
@@ -2897,6 +2897,7 @R static int ov5640 probe (struct i2c client *client,
if (ret)

goto free ctrls;

+ dev_info(dev, " probe OK\n");
return 0;
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12C W

51.2 4 STMIPID02 3kzh#T#h T LA T3 ik
K57 F OpenSTLinux K ATHAEA1L H -

<distri pack dir>/build-openstlinuxweston-stm32mpl-av96/tmp-glibc/work-shared/stm32
mpl-av96/kernel-source/drivers/media/i2c/st-mipid02.c

S1RGIARE R, R, AT HRA STMIPID02 281, 7 ZEam o F I bR e 2R 7+ 4% F 2 A1 28

static int mipid02 probe (struct i2c client *client,
[...]

power off:

entity cleanup:

static int mipid02 remove (struct i2c client *client)

focold

static void mipid02 apply reset (struct mipid02 dev *bridge)
{

#if 0
gpiod set value cansleep (bridge->reset gpio, 0);
usleep range (5000, 10000);
gpiod set value cansleep (bridge->reset gpio, 1);
usleep range (5000, 10000);
gpiod set value cansleep (bridge->reset gpio, 0);
#else
gpiod set value cansleep (bridge->reset gpio, 0);
usleep range (5000, 10000);
#endif
}

5.1.3 BT O A AZAR R T

N T A ARAE, #i{R% demis stmipid02 FiT ov5640 7E47 T BA A2 E 1 .config SCAFH# F WI AMEEH: <dist
ribution-package>/<build>/tmp-glibc/work-shared/stm32mpl-av96/kernel-build-artifact
s/

CONFIG VIDEO 0OV5640=m

CONFIG VIDEO STM32 DCMI=m

CONFIG VIDEO ST MIPIDO2=m

FERIIAN T, B o A R SRR L E 3 AN H A L
PC $> bitbake virtual/kernel -C compile
FELLT H b 55 N6 & ov5640.ko 1 st-mipid02.ko EifE .

<distri pack dir>/build-openstlinuxweston-stm32mpl-av96/tmp-glibc/work /stm32mpl av
96-ostl-linux-gnueabi/linux-stm32mp/<kernel version>/image /lib/modules/<kernel ver
sion>/kernel/drivers/media/i2c

J LA FIHR Sdcard rootfs 43 [X :

<rootfs>/lib/modules/<kernel version>/kernel/drivers/media/i2c

N T EHOEA T IHRIEEUR, DUEE ST TR TR, fE B3840 L7 W Bitbake 154
PC $> bitbake av96-weston

51.4 i 12C T HARE

I2C-tools T2 OpenSTLinux & AT #4409 A B (1 12C Linux #5448, ] HI TR & 85 k& s Al
STMIPIDO2.

MFFE T LERIFFIH KT 12C B2, PUTLA TR A

root@stm32mpl-av96:~# i2cdetect -1

i2c-1 i2c STM32F7 I2C(0x40013000) I2C adapter
i2c-2 i2c STM32F7 I2C(0x5c002000) I2C adapter
12c-0 i2c STM32F7 I2C(0x40012000) I2C adapter
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STMIPID02 MIPI D-PHY E4hiZ B

W R FIRE 12C BRI 12C W& 774, W STM32MP1 K51 12C2 SR i2c-1, $ATLLFHE4:

root@stm32mpl-av96:~# i2cdetect -y 1
01 2 3 4 5 6 7 8 9 a b c d e f

00. —— e e e e e e e e e e
10. —— e e e e e e e e e e e e

20. —— e e e e e e e e e e e e

30: == == == == —= = = —— —— == —— —— YU -= -= -

40. —— e e e e e e e e e e e e
50. —— e e e e e e e e e e e e
60. —— e e e e e e e e e e e e

’70. —_— e e e e

UU Bonse Yai il R ZF A7 asstht . B FIXshRE 7 H Al IR HRZ %08, Kt i2cdetect FEAMNRERR A ML,
B4, 12C Hidik 0x3c (FEEAAW AR ) 51 OV5640 1514 3k HAZI5 4 L s e AT kA, JE P2 DCMI
Linux 3Xzh & 20t Hoak AT 1 17 1] .

1 ovb640.ko THT TN T UMM B4R 2| Hbs L5, (EIREBEEE, 12 84T LA BAr. Wiz OV5640
FEEES 1) ID ARAS (ff 12C2 slave@0x3c A% 5 %7 f7- 25tk 0x300a B2HY) , (R4 i2cget.

root@stm32mpl-av96:~# i2cset -f -y 1 0x3c 0x30 0x0a
root@stm32mpl-av96:~# i2cget -f -y 1 0x3c

0x56

root@stm32mpl-av96:~# i2cget -f -y 1 0x3c

0x40

BEHUA 0x5640 5 A1) OV5640 1k ID ASITAC. /] i2ctransfer fR2 R HHE,

root@stm32mpl-av96:~# i2ctransfer -y -f 1 w2@0x3c 0x30 0x0a r2
0x56 0x40

WAE, BLLA STM32MP1 R A= Sy i 38 A5 Sk AR 1%, IF B AT DIARYE 4 38 SR RS 1 B AR Sk A A7 8
STMIPIDO02 Hi i2c-2 45, %R TH ik &H# @0x14 #1117 12C4.

root@stm32mpl-av96:~# i2ctransfer -y -f 2 w2@0x14 0x00 0x14 rl
0x42

H K i2c-tools I ZE L, HZS M, [R15].

5.2 STMIPID02 MIPI D-PHY B8 &
PG AL R B MIPI CSI-2 55 8 8 4T B % k) F) STMIPIDO02. X fL3EZEH: 5] STMIPIDO2 D-PHY RX [fJ D-PHY
TX I BhEl i lofiE . Ak, STMIPIDO2 AZ5UHRAE {18 35 L RF 50 TR B RAE I Bl iE AR . o Fokah i &, Eg kMg
FHAR SRR ORI . B VAL2 (Linux MEZRIRATD HEAT TS, AP R TR MM N S50 AP
EA R IRE) . stmipid02 XA VAL2_CID_PIXEL_RATE #1 V4L2_CID_LINK_FREQ, V{5 i 4 i 45
HRAE A Ak 2, SRR A B et (3t RGB M1 RAW 1M 5) » A A BE RS, i B M
V4L2_CID_PIXEL_RATE 7 & #i 3 HH N i 3 .
o FHrR, MIPIRHEPRER = GERREER < G R + ((EER) +2).
o HEHEERMHOTIRENTTE RAIE, 1 YUV B JPEG A&, H—WUSm I EBE N TRES G AR, 1T RIE

JEL NSV R
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RESREE SR

A DU 7RI 8%, ARG S BOE I 7 i 22 0 44K I MIPIL D-PHY Isfgfiiig . SAd LR A% E MIPI CSI-2
*  MIPICSI-2 5 3% = (MIPI B804l x 2) x s a4 2 G EZ M8 x G R

o Hr, MIPRHIER = R x GRS+ ((EIER) < 2).

TE OV5640 $515 3k b, AT FH 77~ ipk 7453 00 2 Fof o 368 T AT 26«

« X} 640 x 480 RGB565 15 fps: 62 MHz

« %} 640 x 480 RGB565 30 fps: 120 MHz

AR KK H T ST () e K R 20Ny

« B K{H 24 Mpixells, Rl 48 Mbyte/s 3t 384 Mbit/s #17, Tk 192 Mbit/s 17 .

Y STMIPIDO02 B £hidi 1 274758 (Huhl 0x02) , I B B X BT OV5640 4 SRR «

i2ctransfer -y -f 1 w3@0x14 0x00 0x02 0x19
i2ctransfer -y -f 1 w3@0x14 0x00 0x02 0x21
i2ctransfer -y -f 1 w3@0x14 0x00 0x02 0x29

R LR AR AR, AT RE L AT R R IX L

5.3 KA S 5
WA A AL R B STM32MP1 24177 i 2 (8% B 7 12C #Elg, W STM32MP1 & 5177 5. STMIPID02 Fif5{4
S AR IR 2 1) BT I e A A5 S M PR ZE I . X 6 5 AT i B O S AT R A, IR 12C 2
TSR MATHOA . X Tl MIPI CSI-2 AL R G S AL AR AR FIR Bl 5 5, 78 STMIPIDO2 fiff £ 47 43 #Fr
ZJERMTIRE . HERARITE S SRR RN, w] DR S TR RS S AR R E, RIS AT I R ] LU 4
54T .

SV
1. ARSI SR,

echo "#!/bin/bash" > dtdumpentry.sh;echo "hexdump -e '"\"=\"' -e '20/1 \"%c\"\"\t\"' -e
'20/1 \"%02x\"\"\n\""' \$1" >> dtdumpentry.sh;chmod +x dtdumpentry.sh

echo "#!/bin/bash" > dtdump.sh;echo "find \$1* -type f -print0 -exec ./dtdumpentry.sh
{} \;" >> dtdump.sh;chmod +x dtdump.sh

2. BIETARTHATIIA.

rm devicetree.txt

echo " [devicetree]" >> devicetree.txt

echo "|-[dcmi]" >> devicetree.txt

./dtdump.sh /proc/device-tree/soc/dcmi | sed 's/\/proc\/device-tree\/soc\//| |-/' >>
devicetree.txt

echo "|" >> devicetree.txt

echo "|-[camera:" | tr -d "\n" >> devicetree.txt

cat /proc/device-tree/soc/i2c*/camera*/compatible >> devicetree.txt

echo "]" >> devicetree.txt

./dtdump.sh /proc/device-tree/soc/i2c*/camera* -type f -print0 -exec ./dtdump.sh {} \;
| sed 's/\/proc\/device-tree\/soc\//| |-/'" >> devicetree.txt

echo "" >> devicetree.txt

cat devicetree.txt
3. BATEIRMEA.
FOVER ARSI T 3Gk B &, DME I Linux 1) B F DCMI R A% B8 i LR Al BC & 1. &
B AS 5 W A2 7S L B
Jii A 5 5
DCMI i FHE 53
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M b b B

root@stm32mpl-av96:~# ./runme.sh

[devicetree]

| -[decmi]

| |-dcmi@4c006000/port/endpoint/hsync-active= 00000000
| |-dcmi@4c006000/port/endpoint/vsync-active= 00000000
| |-dcmi@4c006000/port/endpoint/remote-endpoint= 0000003d
| |-dcmi@4c006000/port/endpoint/pclk-max-frequency= 0496ed40
| |-dcmi@4c006000/port/endpoint/bus-width= 00000008
| |-dcmi@4c006000/port/endpoint/pclk-sample= 00000000

| |-dcmi@4c006000/port/endpoint/pclk-max-frequency= 0496ed40 (77 MHz)
X HSYNC Al VSYNC 155, Al DCMIARE# A7 4s (DCMI_SR) Mifa H ol ittt . BhAk, S m] UG A ix Lt
S 7 IE# HER R DCMI 2 1
o IRABCSRAREES CSI i AR S U

—[camera:ovti, ov5640]
| |-12c@40013000/camera@3c/port/endpoint/data-lanes=

0000000100000002

| |-12c@40013000/camera@3c/port/endpoint/clock-lanes=
00000000

| |-12c@40013000/camera@3c/port/endpoint/pclk-max-frequency=
0496ed40

PWRDWN #iI RESET 15 5 14 & &
o FRALEES GPIO B SRR .

[camera:ovti, ov5640]

| |-12c@40013000/camera@3c/powerdown-gpios= 0000001d40000000500000000
| |-12c@40013000/camera@3c/reset-gpios=

0000001c0000000c00000001

Wi GPIO IRENE AL (RHPARD s (i Fa%0 511. %T D3 Engineering 4% L {1 OV5640,
GPIOA-12 (gpio-12) F1 GPIOB-5 (gpio-21) 437l K7L L f 5 B UL s .

root@stm32mpl-av96:~# cat /sys/kernel/debug/gpio
gpiochip0O: GPIOs 0-15, parent: platform/soc:pin-controller@50002000,

GPIOA:
gpio-0 ( | wakeup ) in
hi
gpio-12 ( | reset ) out
hi
gpiochipl: GPIOs 16-31, parent: platform/soc:pin-controller@50002000,
GPIOB:
gpio-21 ( | powerdown ) out lo

X STMIPID02 B4 (IKFFEERD , 72 GPIO Iksh5] . X}T D3 Engineering #R I [1) Ov5640, 1diH
GPIOZ-0 (gpio-400) -

root@stm32mpl-av96:~# cat /sys/kernel/debug/gpio

gpiochip9: GPIOs 400-415, parent: platform/soc:pin-controller-z@54004000,
GPIOZ:
gpio-400 ( | reset ) out hi

5.4 Mg Dy Ak 7
DCMI 45 A DMA iR IhAE, AT DAL E AR S AL I3 Il TR, DU L ARAFTE AT 28 o 6 [i] 5 1 o e
3, AL ESE AT RN A RO I EE . SRS, DMA AT DU RS Sk BUS TR A — Mo, IF RIS ALt 4t s v
Wr, LAE%I CPU A — /MWISEfFAREE, HiE, XANEH T A0 E i JPEG mikg=N. fEXMIENT, H
VSYNC fil 4 [1) DCMI il 25 ok A1 ks o i DMA &4, R i i AR s
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T ) B 5 S

root@stm32mpl-av96:~# cat /proc/interrupts | grep decmi
52: 0 0 GIC-0 110 Level 4c006000.dcmi

5.5 ik ) B R X

— 87 F A BRI S IR LA 3 (YUV. RGB Fl RAW) « OV5640 15115 Sk k42 py B 42 ik B 15 4 Ik S ib 7
2%, TR SCRRRImURE 2R 5 2R R i S R A Sk AT E ¥ . STMIPID02 F1 DCMI % A itk AL ThRE, L2
B EE FHFAEIX LY Linux BR3H FkE B 347 HY B4 Sk SR i kg X

1£ OV5640 Linux MshfEFH, $24E T PR CREg AR (FAME %R 8 sk 16 1) o WRM A HE TiX
sk, ) STMIPIDO2 F1 DCMI B )0 Ziif, 25 3 e =K.

static const struct ov5640 pixfmt ov5640 formats[] = {

{ MEDIA BUS FMT JPEG 1X8, V4L2 COLORSPACE JPEG, },
MEDIA BUS FMT UYVY8 2xX8, V4L2 COLORSPACE SRGB, },
MEDIA BUS FMT YUYV8 2xX8, V4L2 COLORSPACE SRGB, },
MEDIA BUS FMT RGB565 2X8 LE, V4L2 COLORSPACE SRGB, },
MEDIA BUS FMT RGB565 2X8 BE, V4L2 COLORSPACE SRGB, },
MEDIA BUS FMT SBGGR8 1X8, V4L2 COLORSPACE SRGB, },
MEDIA BUS FMT SGBRG8 1X8, V4L2 COLORSPACE SRGB, },
MEDIA BUS FMT SGRBG8 1X8, V4L2 COLORSPACE SRGB, },
MEDIA BUS FMT SRGGB8 1X8, V4L2 COLORSPACE SRGB, },

D T T

5.6 1515 S AL B 28 A1 STMIPIDO2 iy N st 4

FRAEAR B2 R 52 X, 7E DH Avenger96 Fr LT, OV5640 F1 STMIPIDO2 i N4 5] B4 M s — i e iAs
SR FFERE] STM32MP1 71 MCO1 51 il BLI71EA 2 7 BRI IR S 48 10 A o

MCO1 it 51 B P B i&E 3 3 STM32MP1 RFIAMT mididiE Zds (HSE BHERED , #2474 24 Mhz [ 7T SE R
B

J9 7 % MCO1 I IR 2345 S A5 KBS A1 STMIPID02, W ASHEAT — k51 I FH A B o 3545 e A% IR B 1 A b1
(ov5640) WAHEE W B N 5 IE 2 3, bl TR R .

ov5640: camera@3c {

compatible = "ovti,ov5640";

reg = <0x3c>;
+ pinctrl-names = "default", "sleep";
+ pinctrl-0 <&rcc_pins_a>;

+ pinctrl-1 <&rcc_sleep_pins_a>;

@@ -598,9 +601,6 Q@

compatible = "st,st-mipid02";
reg = <0x14>;
status = "okay";
= pinctrl-names = "default", "sleep";

- pinctrl-0 = <&rcc_pins_a>;
- pinctrl-1 <&rcc_sleep_pins_a>

5.7 -2
STM32 flt AbHE 2% 1% % 4 SCAF LT STM32MP157 R FIFAb 2% it i B, HoA a3 DCMI (stm32mp1 $ib5 k82
D) &M, stm32mp15c.dtsi SCHIA B U R : <kernel source dir>/arch/arm/boot/dts
stm32mp15c.dtsi XA R (E 2 RS STM32 DCMI I ReE, X UerE & STM32MP1 RF1EG /1, FrIES
SR E B AU BRI IASAE L.
EH w20, 3R U-boot Bl N AZ VG — B I k5 € (1 24 1% DTS fF (DTB) , Ho{udf DTSI 30t
STM32MP1 Z7%1 12C IRshFEF i@ L VAL2 (video for Linux version 2) FE4L45 35 S A A8 % % . T 12C 4k
TEIBAT I AT ZhAS TR I SR M6 13 & ORI USB Wpilt55) , [RTES AT, WZI/EMR DST SCAFH 78 ik
PG kB & Jm k.
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OV5640 A% AL 14 4t STM32MP157 R51 12C2 Ahsctzhil, AFRATHT IR B kAL A T et — R . Seflik
12C2 2B, HTULHCHHE S &R . 2R, ©ab2i5 OV5640 g L Bds T, I e RIBOERE 5L

fi, FF 2 S5EAG SAL AR STMIPIDO2 A2 [B) i FEB T . 2 B AT S0 7 B R BB 435 Al 18
e WAMMTEAGE ST . Avenger96 i IR 1 #W FT7E T [H 17 B K F): <kernel-source>/arch/arm/bo
ot/dts/stm32mpl57a-av96.dts

(SIS o- 2R R B i

&iZe?
pinciri-names = “defaull”, "skeep”; =
pincrid = <&i2c2_pins_&=;
pinctri-1 = <&i2c2 _pins_sieep a=;
i2c-sol-rising-time-ns = <185>; .
- sct falling-ime-ns = = 30> = STM3IZMP1 12C2 properties
status = "okay™;
foelete-property'dmas;
/oelete-properydma-names;

Binding of the device with the

camera sensor driver (ov5640.c):

static const struct of_device_id ov5640_dt_idsf] = {
{ .compatible = "ovtiov5640" |

}

wmgﬁﬁ”@?@f& ov5640" .______._.-Jv |2C camera register address
reg = =x3c=;
pincti-names = "default’, "sleep®;
pinctid = =&roe ping a=; . camera sensor ovag40 power, clock and
pinctri-1 = <&rcc_skeep_ping &=, control signals
dlocks = <&rce CK_MCOT=;
dock-names = "xolk";
assigned-clocks = <&rce CK_MCO1=;
assigned-clock-parents = <&rce CK_HSE=,—
assigned-clock-rales = <24000000=;
DOVDD-supply = <&y v8=;
resetgpios = <&gpioa 12 GRIQ_ACTIVE_LOWS™ 31 PA12 TP54 - D3 mezz= GPIOI= TPE CSI0_RESET (31 low speed) ¥ 1)
powerdown-gpios = <&gpiob 5 GRIC_ACTIVE _HIGH=™ 32 PS5 TPE0 - 03 mezz= GPIOJ= TPT CSI0_PWDN (32 low speed) %
rolation = <180=;
status = ‘okay";

(1} Here the sensorresel and power down signals are connedted to the board
GPIO expander and can be set active low o high depending of the sensor
specifications.

port { 7
ov5640_0: endpoint { _
remote-endpoint = <&mipid02_0>; OW5640 MIPI CSI-2 data outputs signal
clockdanes = <li=; __ connections to the STMIPID02 inputs.
data-lanes = =1 2=;
polk-maxfrequency = <77000000=;
I
rs —
-El.
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STM32MP1 #4454k 05 STMIPIDO2 fi# f 47 88 M 2 (B 45 il ZE fe v] LAFE 1% DST A PRI E KT, If
HAREE N,

A4 B - 5 2 3

&demi {
status = "okay";
pinctrl-names = "default", "sleep”;
pinctrl-0 = <&dcmi_pins_a>;
pinctrl-1 = <&dcmi_sleep_pins_a>;

port {
demi_0: endpoint { - " = i g
remote-endpoint = <&mipid02_2>; STMIPIDO217 H'J'%ﬂ] AR 1 ?JE' e
bus-width = <8>; STM32MP11R &k O (DCMI)F A
hsync-active = <0>;
vsync-active = <0>; o
pclk-sample = <0>; 1%? ﬁ$¢ﬂij§$ﬁ$
pclk-max-frequency = <77000000>; }=
}!.
}!.
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e

STMIPIDO2 f## AT #sMrtH STM32MP1 £ 12C4 43, &7 THrMM (STMIPID02 4 /&% fil STMIPID02-
STM32MP1/DCMI) 3% HE,

A5 B - 5 3 Ha

&i2c4 {

mipid02: mipid02@ 14 { —

compatible = "st,st-mipid02";
reg = <0x14>;
status = "okay";
clocks = <&rcc CK_MCO1>;
clock-names = "xclk";
assigned-clocks = <&rcc CK_MCO1>; —  STMIPIDO2 #iB9ThE. BiEhFrizg/E =,
assigned-clock-parents = <&rcc CK_HSE>;
assigned-clock-rates = <24000000>;
VDDE-supply = <&v1v8>;
VDDIN-supply = <&v1v8>;
reset-gpios = <&gpioz 0 GPIO_ACTIVE_LOW>, _
ports {

#address-cells = <1>;

#size-cells = <0>; —

port@0 {

reg = <0>;

mipid02_0: endpoint { — STMIPID02 <-> B K E R IE TR,
data-lanes = <1 2>;
remote-endpoint = <&ov5640_0>;
¥ -
I —
port@2 {
reg = <2>;

STMIPIDO2#IEMI L {ES <>
mipldo2. 2 endpolnt { _ STM32MP13B{&3k$E0 (DCMI)
e IR FLE RS AR

hsync-active = <0>;
vsync-active = <0>;
pclk-sample = <0>;
remote-endpoint = <&dcmi_0>; _J
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M GPIO 7| s

5.8 K2 GPIO 5] &
SR RERG, AN STM32MP1 R ENI AR, Sl STMIPID02 & 175 H AT 15 kAL 25 5 & T
BIFH.

5.8.1 STM32MP1 251544 LE: 11 GPIO % &

{§ /] CubelDE L En] LIS ik B . Sk S B S L En IR E T STM32MP1 & 5177 5 7 2
GPIO, #l4n T DCMI 11,

root@stm32mpl-av96:~# cat /sys/kernel/debug/pinctrl/soc\:pin-controller*/pin* | grep dcmi
pin 4 (PA4): device 4c006000.dcmi function afl3 group PA4
pin 6 (PA6): device 4c006000.dcmi function afl3 group PA6
pin 9 (PA9): device 4c006000.dcmi function afl3 group PAS
pin 23 (PB7): device 4c006000.dcmi function afl3 group PB7

)
pin 64 (PEQO): device 4c006000.dcmi function afl3 group PEO
pin 65 (PEl): device 4c006000.dcmi function afl3 group PEL
pin 70 (PE6): device 4c006000.dcmi function afl3 group PE6

pin 119 (PH7): device 4c006000.dcmi function afl3 group PH7
pin 122 (PH10): device 4c006000.dcmi function afl3 group PHI1O0
pin 126 (PH14): device 4c006000.dcmi function afl3 group PH14
pin 129 (PIl): device 4c006000.dcmi function afl3 group PIL
pin 132 (PI4): device 4c006000.dcmi function afl3 group PI4
pin 134 (PI6): device 4c006000.dcmi function afl3 group PI6

T GPIO 5| IFIAHGThAE (AF13) , 15 0L STM32MP1 RFNEHEFM - H4FE DCMI 55 . 3 2. 275 Y

7% 4. GPIO 3| A E3<Th AR

STM32MP1 #%1 GPIO 5| STM32MP1 &% Th&E (AF13)
PA4 DCMI_HSYNC
PA6 DCMI_PIXCLK
PA9 DCMI_DO
PB7 DCMI_VSYNC
PEO DCMI_D2
PE1 DCMI_D3
PE6 DCMI_D7
PH7 DCMI_D9
PH10 DCMI_D1
PH14 DCMI_D4
PI1 DCMI_D8
Pl4 DCMI_D5
P16 DCMI_D6
ez 10 175075 LIFE 77 2017 DCMI 41 %417, STMIPIDO2 71 DCMI 4557 MIPI CSI-2 #zCE 304 7 8 17575

DCMI[7:0]. XA HRHEHERG152019 STMIPID02 ##%, 7 STMIPID02 #7484 & (Mode Reg1 bit7) +H14 7

Yo
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WRMBRERTE &

5.9 PRI ER i 4
AAHEH LSRG Linux 35000 6%, 7T T 256 (R BRI Linux RO T IERTINER T SR L8 13

5.9.1 EREEFE S
N T HATEREE, WAEH dmesg $8AFTED (8dE#]) WHZAEEMNX . EBNENT, RIRBEHRMES, K
W R G 5 S ORI A (8 1), AT LLK T A BRERBUE B4 B4 & .
645> dmesg -n8 FTENHI& PIOFTE IREVIAEDE (dev_dbg) . I, %iE4 4B R KERELIE. &
HHTIEBEEE R . %384 RIRE 515 LML EE ovb640 MR N Z(E ..

root@stm32mpl-av96:~# dmesg | grep ov5640

[ 8.329669] ov5640 0-003c: Linked as a consumer to regulator.l5

[ 8.329718] ov5640 0-003c: 0-003c supply DVDD not found, using dummy regulator
[ 8.329818] ov5640 0-003c: Linked as a consumer to regulator.0

[ 8.329846] ov5640 0-003c: 0-003c supply AVDD not found, using dummy regulator

5.9.2 TG R BEHAR AT
7L Linux JE3)5, {4 rmmod Fll modprobe 18443 A7 LARFSE RIS E 25 F 0K X 284 & 7] H TR 2 21 10 24
IRA, BLK Linux WAZ& 5 1B 7 9Ksh. b, HESRSIORMEMIE. Flan, E5EH GPIO B/
A5 I [m]— 5| B 55— AN MR R AE PR
modeprobe AT LK 7= fhasfF 1D, FHPE A 518 Fm S I H /ML PR E 2. kR sl SHE B
R B R A

root@stm32mpl-av96:~#modprobe -D ov5640

insmod /lib/modules/4.19.49/kernel/drivers/media/media.ko

insmod /lib/modules/4.19.49/kernel/drivers/media/v41l2-core/videodev.ko
insmod /lib/modules/4.19.49/kernel/drivers/media/v41l2-core/v412-common.ko
insmod /lib/modules/4.19.49/kernel/drivers/media/v41l2-core/v412-fwnode.ko
insmod /lib/modules/4.19.49/kernel/drivers/media/i2c/ov5640.%ko

5.9.3 AWK

PAT BT LR E BN B A R N5 S (1 DCMI dev_dbg 155, Jof ABEHFT#N T FEAT H B4
o 40405 DCMI BEZ)52 rmmod/modprobe $54 HOFARILESE, W] AFEGERFIZA 102 A5 IR X0 B Bes RS H
I, MRZS D 2 LR SR E S AF B TBhIrT . BEER S ot IR ER R A5 2

root@stm32mpl-av96:~# dmesg -n8

root@stm32mpl-av96:~# echo "module stm32 dcmi +p" > /sys/kernel/debug/dynamic_debug/control
root@stm32mpl-av96:~# echo -n "4c006000.dcmi" > /sys/bus/platform/drivers/stm32-dcmi/unbind;
echo -n "4c006000.dcmi™ > /sys/bus/platform/drivers/stm32-dcmi/bind

[ 5431.821221] stm32-dcmi 4c006000.dcmi: Removing videoO

5431.830087] stm32-dcmi 4c006000.dcmi: Device registered as videoO

5431.841444] stm32-dcmi 4c006000.dcmi: Subdev "st-mipid02 2-0014" bound

5431.849759] stm32-dcmi 4c006000.dcmi: DCMI is now linked to "st-mipid02 2-0014"
5431.858627] stm32-dcmi 4c006000.dcmi: Supported fourcc/code: RGBP/0x1008

5431.866478] stm32-dcmi 4c006000.dcmi: Supported fourcc/code: YUYV/0x2008

5431.871725] stm32-dcmi 4c006000.dcmi: Supported fourcc/code: UYVY/0x2006

5431.882724] stm32-dcmi 4c006000.dcmi: Supported fourcc/code: JPEG/0x4001

[
[
[
[
[
[
[
[ 5431.895508] stm32-dcmi 4c006000.dcmi: Probe done

]
]
]
]
]
]
]
]

FAS TR IR I G808 Wa 425 JC I 3 B2 1R A £B bR A5 1 stm32-demi BREN46E . thAh, ARk Z DCMI BREN 2 #5# Fource
¥ XBRRAF, FEHfR STMIPIDO2 1 T 23 ¢F IE #4552 2 DCMI.

root@stm32mpl-av96:~#echo "module st mipid02 +p" > /sys/kernel/debug/dynamic debug/
control

1244.381391] st-mipid02 2-0014: mipid02 set fmt for 0

1244.444326] st-mipid02 2-0014: mipid02_ get fmt probe 0

1244.448281] st-mipid02 2-0014: mipid02 s stream : requested 1 / current = 0
1244.455136] st-mipid02 2-0014: detect link freq = 384000000 Hz

1244.465744] st-mipid02 2-0014: mipid02 s stream current now = 1 / 0
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5.9.4 For i i
TR vAI2 HESRAE RN, I & EUR B A 5 A8 AR 2 48 & 2 (B R BAAEZE S, W4T T4 val2-ctl $7 4.
root@stm32mpl-av96:~# v412-ctl --set-parm=15;

root@stm32mpl-av96:~# v412-ctl --set-fmt-video=width=1280,height=720,pixelformat=RGBP --
stream-mmap --stream-count=-1 &

Frame rate set to 15.000 fps
<<LLLKLLLLLLLLLL<LKL 15.14 fps

<<LKLLLLLLLLLLLL<< 15.14 fps

HAREAT
o IERMmER
root@stm32mpl-av96:~# v412-ctl --set-parm=15;
o SEPMTER

<< 15.14 fps
<< 15.14 fps
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5.9.5
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EL# jpg S
N A v412 Fil GStreamer Xt jpg SCHEIEAT b EL R I AE R (P aKINRABE 2R SR — N SR ID .

root@stm32mpl-av96:~# v412-ctl --set-fmt-video=width=640,height=480,pixelformat=JPEG --set-
ctrl=test pattern=1 --set-parm=30 --stream-mmap --stream-count=1 --stream-to=sanity-
colorbars-0.Jjpeg

Frame rate set to 30.000 fps

<

root@stm32mpl-av96:~# v412-ctl --set-fmt-video=width=640,height=480,pixelformat=JPEG --set-
ctrl=test pattern=1 --set-parm=30 --stream-mmap --stream-count=1 --stream-to=sanity-
colorbars-1.Jjpeg

Frame rate set to 30.000 fps

<

root@stm32mpl-av96:~# v412-ctl --set-fmt-video=width=640,height=480,pixelformat=JPEG --set-
ctrl=test pattern=0 --set-parm=30 --stream-mmap --stream-count=1 --stream-to=sanity-
nocolorbars. jpeg

Frame rate set to 30.000 fps

<

root@stm32mpl-av96:~# echo "**** Camera sanity check ****" >> camerasanity.txt

cho root@stm32mpl-av96:~# echo "Similarities between 2 consecutives pictures (should be >
0.9):" >> camerasanity.txt

root@stm32mpl-av96:~# gst-launch-1.0 filesrc location= sanity-colorbars-0.jpeg ! decodebin !
compare name=cmp method=ssm

meta=none threshold=0 ! fakesink filesrc location= sanity-colorbars-1.jpeg ! decodebin !
cmp. -v --gst-debug=*BUS*:5 2

>&1 | grep "content=" | grep dispatch | awk -F")" '{print $(NF)}' >> camerasanity.txt
root@stm32mpl-av96:~# echo "Similarities with control picture (should be < 0.7):" >>

camerasanity.txt
root@stm32mpl-av96:~# gst-launch-1.0 filesrc location= sanity-colorbars-0.jpeg ! decodebin !
compare name=cmp method=ssim

meta=none threshold=0 ! fakesink filesrc location= sanity-nocolorbars.jpeg ! decodebin !
cmp. -v --gst-debug=*BUS*:5 2
>&1 | grep "content=" | grep dispatch | awk -F")" '{print $(NF)}' >> camerasanity.txt

root@stm32mpl-av96:~# weston-image sanity-colorbars-0.]Jjpeg sanity-colorbars-1.jpeg sanity-
nocolorbars.jpeg &

root@stm32mpl-av96:~# sleep 5

root@stm32mpl-av96:~# kill %1

root@stm32mpl-av96:~# cat camerasanity.txt

**** Camera sanity check ****

Similarities between 2 consecutives pictures (should be > 0.9):
1;

Similarities with control picture (should be < 0.7):
0.63874228088429863;
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ST AAT TR ST P IS EEAE ], ST MEAKIH S R BB 05 77 i AR R AR AT S AE

ST ASTHATAT FIR P BUHEAT AR W 28 B () AL B 7T

AR ST 77 i A A T AR A5 B M, A5 380 ST 137 Mz T AR T {RIE R 3K

ST Ml ST brE R EZ - FEM B bR T B2 S BARI HARE &, Vi www.st.com/trademarks. Hfh AT 7 5 IR 55 2 AR 48 3% L BTE & 17

ASCRY R A7 B HRA SR BT R RAS PR S B
© 2020 STMicroelectronics - {4 & i & K]

AN5470 - Rev 1 page 33/33


http://www.st.com/trademarks

	引言
	1 概述
	2 参考文档
	3 STM32MP1 系列产品与 STMIPID02 MIPI CSI-2 解串器的接口连接
	3.1 MIPI CSI-2 与 MIPI CPI 接口的比较
	3.2 电源的注意事项
	3.3 STM32MP1 系列产品通过 DCMI 实现的视频吞吐率性能
	3.4 STMIPID02 Linux 驱动

	4 综合应用
	4.1 DH Avenger96 板概述
	4.2 DH D3 Engineering DesignCore 板概述
	4.3 构建板映像
	4.3.1 从 DH96 GitHub 存储库获取 manifest-av96
	4.3.2 在 OpenSTLinux 发行软件包上添加 meta-av96 层
	4.3.2.1 克隆 Git AV96 存储库层
	4.3.2.2 为新机器设置 Yocto Bitbake 环境
	4.3.2.3 添加板元层和运行 Bitbake

	4.3.3 STM32CubeProgrammer 软件工具
	4.3.4 其他编程工具

	4.4 启动板映像和摄像头预览屏幕
	4.4.1 V4L2 指令
	4.4.2 应用指令
	4.4.2.1 GStreamer
	4.4.2.2 Yavta



	5 与另一种 MIPI CSI-2 摄像头传感器的连接指南
	5.1 I2C 探测
	5.1.1 为摄像头传感器驱动打补丁以用于调试
	5.1.2 为 STMIPID02 驱动打补丁以用于调试
	5.1.3 重新编译内核模块用于调试
	5.1.4 使用 I2C 工具探查模块

	5.2 STMIPID02 MIPI D-PHY 时钟设置
	5.3 检查数据信号极性
	5.4 帧中断处理
	5.5 帧格式的自定义
	5.6 摄像头传感器和 STMIPID02 输入时钟源
	5.7 设备树
	5.8 检查 GPIO 引脚连接
	5.8.1 STM32MP1 系列摄像头接口 GPIO 设置

	5.9 调试和跟踪指令
	5.9.1 跟踪指令
	5.9.2 摄像头模块探查
	5.9.3 动态调试
	5.9.4 检查帧率
	5.9.5 比较 jpg 文件


	版本历史
	目录
	表一览
	图一览



