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1 AEF KR

PO B IE RIS, Kerneld. 4 drdENAZ T GREATHIR, EEEN WRZRIZEAS ), W)
Gk, VLR AIGKE G B BT HEAT B

1.1 ABERLEA

HIE RIS BG4 RIS F Kernel4. 4 AT 7 BRANJZHOERT, BT A HOBRADE L B4R T P9 % b
WEBRENEE L1, FE P AT DA T AR S B FIEAT UK TS P DL RG22 0 L S

PR LA L A P

Standard
IdevivideoN Socket
Idevisndi* I\ﬂ?tvl."ab':r Using Network :Sb'l?:agt?g::
eg:alsa-utils Disi Iy Standard v4i2 Application T;b host
alsa-lib % PQ!ty interface eg: A Ii:;ations
Applicatior g- eg:vdl2-utils wilan0, eth0, PP!
e FileSystem
Norjiffs2
t2/3/4, vFat
“Flesystom pne
Frsa::dBilger Standard T T Standard
Framework NetWork Peripheral
Framework Block Layer Block Layer Busses
Framework
Standard Standard Standard Standard Standard Standard
Kernel ALSA viéiz uUsB MMC MTD Device Crypt
Framework Framework Framework Fr k Fr k Framework
: ; USB2.0 Host SFC
Audio Display SDIO-WIFI USB2.0 Device eMMC/SD SPI Flash
Hardware GMAC
VPU —
H264 Dec = JPEG Dec
H264 Enc  JPEG Enc Bluetooth
PWM TCU UART
Camera
12C SPI WDT
Camera ISP Camera CIM
Rotator 1 Hash RSA AES

BE 1- | WEEINERLSEE

1. 2 AT RTRE
PRZIITFR T Ay PRI IO TF A, — R T IE4R A1 SDK FFRIFBEIETIF R, S 4h—Fhk
F) R T U SR R

1.2.1 ETHEIE SDK ARITRHERE HEEER)D
WHAGOE, 2 NEGEHM SDK W, iR T EmIT AR BRI — X (E XA
REE). Wl AZETEMATEE. REERWT:
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1 EEITERIR

W

1.1 THIRES

A J

12 ZEPCEHATE

h

2. BARIEB
I

k4

21. 147 source

|
¥

|
2.2 $T lunchissiFEE |
SHTE#EE |

¥
2.3 Bi4T make \®iE
Tk
30 oo8p ~ VNIt AES

B 1- 2 AT RARER

FEORIECL E TAREPAT e e, (e ZEFBECE NI, BB B T AR ZE R RN HEL T,
AT UAE SDK TRJZ AT BLT iy & AT R B
$ make kernel-menuconfig # FLEWE
$ make kernel # GEAE

PATZm A, S4B out/product /productName/image/kernel, 1% 3CAF R A 46 75 Bl e s
KW AZ 5515

B IE SDK B9 JF R FE . YEAD A G 13 AR R ) P TE) ST R A BT RS, R TR SO 2 A AR
out/product/productName/ob j/kernel-intermediate H3x F, HBIEHNZE. config XAt

ERFEM:
1. #IE SDK fIFF KR, f5 ZORIEVRTS B S 50 85 e, BN EZEIRAYS B 3¢ N A S make
xx_defconfig BHAT WAZAC B MYm1E, HINSIRER. A AP kernel Y55 H 3¢ F#U4T

$ make distclean

$ make mrproper
2. JFTEMEH make kernel-xxx [Ar4, SEBIHHAT I :
$ make —C out/product/productName/obj/kernel-intermediate xxx

SRR R R, AT A0 make kernel-xxx A1 xxx & 9 A% SCHFIF make #r4

1.2.2 ETABZFEEFRTERE

FET AL IRID A R i AR TR AE RN 2 3 1 B b SO B AE JRAE kernel B3R R . I RIGIETE &
L HPATHAE kernel HE T

$ cd kernel
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§ make board cfg defconfig

$ make ulmage

LB EEER, (8
§ make menuconfig

$ make ulmage

$ 1s arch/mips/boot/ulmage EU34E/ZHIH 7 X 1E
PAT PL B & 5 2 7R A% IERS H 36 R AE B arch/mips/boot/ulmage SCAH, 1230 RN S &4 e s B
1% . H board cfg AILLFE arch/mips/configs/ H3 N3,

1.3 AZERABLE
B 5 FF AR ) A% B B BRI BE B S ARG TE arch/mips/configs/H & o
Halley5 FrEl &AM & SCA IR

FH# 1 Halleyb ABELEBE

Bic & o B B3
halley5 _v20 linux msc_defconfig HTF 324240 SD £/eMMC B E
halley5_v20_linux_sfc_nand_defconfig FF F47#4# > SPI-Nand FIJH ZhEC &
halley5_v20_linux_sfc_nor defconfig T 31424 SPI-Nor BB e B
halley5 v20 linux_sfc_nand_recovery defconfig T OTA F+ %] recovery L& -
halley5 v20 linux msc_burn_defconfig HF SD = T HREIE, TFAE 2.
halley5 v20 linux_msc_ltp_defconfig WEB S, T ki 205,
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1.4 FEAWRE

devicetree Tt RIFFRMR H SR, EBATFIREF 730, —Fh o7 LR P A% G e —
K, B —RT R T, ARG, H uboot fE B AN dib TEREOALE

BRI BRI R0 3, BRI BT LA B R .

1.4.1 WEWNXHNE
KT AAWIBCE M, £ EAFEEE A arch/mips/boot/dts/ingenic H3%, dts A —ME
soc 2% 5E M board I E M.

%x2000-v12.dtsi

!

x2000-v12-
pinctrl.dtsi

Y

board cfg.dts

Ex 1- 3 dts EHREE

Halley5 “F& HI¥ X BRI devicetree A1 FR

dts M4 SCHHE A
halley5_v10. dts &%t halleys V1. x 250 H R AR 2% Bic
B, AESUPRIRIER, &3 Esutsot:
halley5_v20. dts &%t halleyb V2. x Z 51T R AR AR 2% Bic
B AESUFPRIRIER, &3 Esutsot:
halley5 cameras WSO TR (1) 3 255 12 HALLEYS SCRF
—— RD_X2000_HALLEY5_CAMERA_1VO. dtsi H) Camera THRACE , 415 7 ZARIIHTH) camera
—— RD_X2000_HALLEY5_CAMERA_2VO. dtsi BCHE, WIS BN NN, WR5E
—— RD_X2000_HALLEY5_CAMERA 2V1_cim. dtsi EEHEAMEE, THREBRNE

—— RD_X2000_HALLEY5_CAMERA_2V1. dtsi
—— RD_X2000_HALLEY5_CAMERA_3V2_4LANE. dtsi
—— RD_X2000_HALLEY5_CAMERA_3V2. dtsi
—— RD_X2000_HALLEY5_CAMERA_4V2. dtsi
—— RD_X2000_HALLEY5_CAMERA_4V3. dtsi
—— RD_X2000_HALLEY5_CAMERA_5V0_cim. dtsi
—— RD_X2000_HALLEY5_CAMERA_5V0. dtsi
L—— RD_X2000_HALLEY5_CAMERA_CIM_BT656. dtsi

x2000-v12. dtsi X2000 SOC &AL E, &/ —BAH
LTI

x2000-v12-pinctrl. dtsi X2000 GPIO function i®, Z)'—MA
R
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1.4.2 W#Builtin w&W ERIMERTFO
SV G BIMEH 7 .

1.4.3 BUMGRPERAN
B G BN FH 15 2% A 7 B THI ) SC
1. 1&g u-boot, MFH L FIN%EL devicetree,

2. BHAKEE, HIECRRMgmER devicetree IS,
3. BER LA, HHZEES devicetree HEHI .

1. 4.3.1 &8 uboot FLE

1. FEBNECENM, f: u-boot/include/configs/halleyb. h,

a) N devicetree S HF

/*% Device Tree Configuration*/
#define CONFIG OF LIBFDT 1
#define IMAGE ENABLE OF LIBFDT 1
#define CONFIG LMB

b) BHRAZEINSENEmL
® Nand B3):
#define CONFIG BOOTARGS BOOTARGS COMMON “ip=off init=/linuxrc ubi.mtd=3 root=ubi0:rootfs ubi.mtd=4

rootfstype=ubifs rw
#define CONFIG BOOTCOMMAND “set ulmage 0x80600000; set dtb 0x83000000; sfcnand read Ox100000 0x400000
$ (ulmage),; sfcnand read 0x900000 0x20000 §(dth); bootm §(ulmage) — ${dtb}”

® FEmmc/SD ER3N:

#define CONFIG BOOTARGS BOOTARGS COMMON ~ rootfstype=ext4 root=/dev/mmchlkOp7 rootdelay=3 rw”
#define CONFIG BOOTCOMMAND “set dtb 0x83000000; set ulmage 0x80£00000; mmc dev 0;mmc read §{ulmage}
0x1800 0x2000; mmc read ${dtb} 0x5800 0x100; bootm §{ulmage} — ${dth}”

HER: R SE R X B LTI
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B AR E
1E SDK T2, 44T make kernel-menuconfig, Z:## INGNEIC BUILTIN DTB EiE .
HEE WM

There is no help available for this option.

Symbol : INGENIC BUILTIN DIB [=y]
Type : boolean
Prompt: Ingenic Device Tree build into Kernel.
Location:
—> Machine selection
=> SOC Type Selection
Defined at arch/mips/xburstZ2/Kconfig:49
Depends on: MACH XBURSTZ [=y]

Selects: BUILTIN DIB [=y]

FARIEIZ Ja PR

“0C types (x2000-v12) --->
Ingenic Device Tree build into Kernel.
device tree select (x2000-v12 halley5_v20) --->
[ 1 Faw Boot Kernel
(24) extal clock in MHz
[ 1 FPGA_TEST
1 The physical space is larger than the virtual space
1 xburst2 cpu ddr test
] FastBoot

BE#* 1- 4 ¥ INGENIC_BUILTIN_DTB

1.4.3.2 gm¥k dtb 3CHF
7f SDK T0 24447
Smake kernel-dtbs

2x1F out/product/hal ley5/obj/kernel-intermediate/ N4 i ST

arch/mips/boot/dts/ingenic/halleyb v20. dth
SRR N IR & TR B R S device tree - iHEHI A

1.4.3.3 B dtb X

£ %F Nand FEA76EF1 eMMC/SD EAFAEAHE, ek TR EA X 7.
1. #%3 Nand DTB XX

HR: B AR F BB A MR ) X E, 2 bootemd F bootargs AL & A LRFF —
E2'
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boot uboot kernel dth rootfs l Frps |
1 100% 100% 100% 100% 100% |
EE |
2
]
= oo @@ |
] i
a mFo  Poucy | por | sec | opio | peaus | asour |
5_.I i label I type I ops l offset l attribute lsettin.:! = |
| | uboot :”a i ~||sFc NANE +|] ox0 Lll\d_4.4.94-engfuboot
| | ; p— i
; | kernel _v_”';-trr ~||sFc NANE +|[ 0x100000 ~|ld 4.4.94-engfkernel
o |dib NS ~||sFc NANE :” 0x900000 - ||.4.94-eng/" %" dtb i |
o [rootes || ~||SFC_NANE ~|| 0xa00000  ~|la4-eng/system ubits T |
| |userdata  +||xcf ~||sFc NaNE ~|{ox3200000 ~| | s
10 S
11 |
| SR
= | —
ﬁ#aﬁl
| s |

8
IE

sen | &%

E#% 1- 5 Nand DTB #&%

2. BE3k eMMC/SD DTB 3CHF
a) dtb FEBUNIE: HEFERE FHERIAMLE 0xb00000 (1IMB), FEFFMILAIENL, BHBBRRAIAT,
b) WRFTEHCTEE dtb 71X, FTEMW ML
i. PL halleyb Nfl, F53E 2224 u—boot/board/ingenic/” #RZk” /partitiongs. tab
ii. WAZ T EB S XA, 5 L partitions. tab At & AHIA
iii. Boibesk TR dtb A7 &
&84 u-boot/board/ingenic/” M Z%” /partitions. tab

property:
disk size = 4096m
gpt _header lba = 512

custom signature = 0

partition:
#name = start, size, fstype
xboot = Om, 3m,
boot = 3m, 8m, EMPTY
recovery = 12m, 16m, EMPTY
pretest = 28m, 16m, EMPTY
reserved = 44m, 52m, EMPTY
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misc = 96m, 4m, EMPTY

cache = 100m, 100m, LINUX FS
system = 200m, 1800m, LINUX FS
data = 2000m, 2048m, LINUX FS

#fstype could be: LINUX FS, FAT FS, EMPTY

vE:  dtb HEFEFAHLEE 0xb00000, A MMC Y 1IMB 78

boot uboot kernel dth rootfs Frs

1 100% 100% 100% 100% 100%
EE |

2
G R
o] | wro  poucy | por | mmc | cpio | pesus | asout |
5_ 1 | label | type I ops I offset I attribute I settin 2| &
i - h [uboot  +|[x ~|mmct  ~[foxo =|c_4.4.94-engfuboot
— - 2 [kernel  ~||x ~|mmct ~[fox300000 ~|fc 4.4.94-eng/kernel L&%J
7 = i e
o S BF | b || <M1 ~|foxbo0000 -|fa.04engrtimedm | .. it |
B - 4 F | roots L”';-twr j MMC1 L”O)(CGOUOUG |forengisystemext2| . = |
| E | 3 Mor ID:
10 —
=4 1 s |
11 —
= 7 SHRS:
| |

4 0 aREs |

10, | tEme
SEh | =23 || B I

E%* 1- 6 eMMC/SD DTB k&

1.4.4 B EENERENIZSE
W bootargs HIfEEA Z R F 0, XBERAFBuMER dts XHFEIBRNZS .

1. 4. 4. 1B & W
7E X chosen 9 s, 1 AUH ) bootargs 1F N M N Z AL 1) cmdline,
f5i]:  arch/mips/boot/dts/ingenic/halley5 v20. dts

/A
compatible = “ingenic, halley5”, “ingenic, x2000-v12”;

chosen {

ubi. mtd=4 rootfstype=ubifs rw”;
F;

bootargs = “console=ttyS1, 115200 mem=128M@0x0ip=off init=/linuxrc ubi. mtd=3 root=ubi0:rootfs|
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1.4. 4.2 BHRAZEE

W%k MIPS CMDLINE FROM DTB FCE 5, 2t dts SCAFH ) bootargs 11 ZHE M uboot Hif&id
H) bootargs.
F: BEE R, uboot fEHT dtb HH AT chosen Fi i, IR EH E X, M uboot 28 ERIAH) chosen

Symbol: MIPS CMDLINE FROM DTB [=y]

Type : boolean
Prompt: Dtb kernel arguments if available
Location:
—> Kernel type
—> Kernel command line type (<choice> [=y])
Defined at arch/mips/Kconfig:2858
Depends on: <choice> && USE OF [=y]

T EREGZ% N E
Ll | Enable seccomp to sately compute untrusted bytecode
-*- Support for 032 binaries using 64-bit FP
kernel appended dtb support (None) --->

Kernel command line type (Dtb kernel arguments if available)

& 1- 7
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2 ISP EBRAEEIT

2. 1 R Ih e 4R

X2000 05 BE AL E) ISP (ImageSignalProcessing) A&¥e, &4 ISP &4 CSI, VIC,
ISP-CORE, MSCALER PU/NyHit (LAFH%S 0, 1 X4, EZETEe 2%t i vt B a4 Hh i UG A5 5
ATAEER . WEAFAR N IR B R

csi0

L e
clk lan0 rp—

data lan0 ; }_» vicO > isp0 »Mscaler0

data lanl i e

vicl > ispl »-mscalerl

vy

Yy
H'_/

BR 2- 1 ISP HEHEEHIRHE

2 HF DVP, MIPI, BT656 %N\, VIC SZHF RAW, YUV422 k=&, MSCALER SZHENV12, NV21 #% 45
i . ISP-CORE REXT MG A5 T34 e P 1E, RANFIE, BkBHRMAIE, BshA T, B,
H 25, GAMMA BIZE %5 IE, CCM&GiE, 2D [Rmast kb,

2. 2 IR E

IXEh YRS B AE AL B -
drivers/media/platform/ingenic—isp
F—-csi.c

F——-csi-regs. A

F—1isp. c

——1isp-core

b—7:inc

——system sensor drv.h
——tiziano core. h

b——=tiziano core tuning h
——tiziano isp. A
L——¢iziano sys. h
——1isp-core. a
b——Makefile
——1isp-drv. c

——1isp-drv. n
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——1isp-regs. A
F——1isp-video. c
——71isp-video-mplane. c
l——Makefiie
b——uascaler. ¢
l——umnscaler-regs. h
F——sensor. ¢

F—vic. c

L—vyic-regs. h

2.3 BEWRE
B T ELE

arch/mips/boot/dts/ingenic/x2000~v12. dtsi

TSP 42 il #3 H 1A -

ispcam0:
isp—camera@0 {
compatible = “ingenic, x2000-isp—camera”;

csi0: csi@0x10074000 {

compatible = “ingenic, x2000-csi”;

vic0: vic@0x13710000 {
compatible = “ingenic, x2000-vic”;

isp0: isp@0x13700000 {
compatible = “ingenic, x2000-isp”;

mscaler0: mscaler@0x13702300 {
compatible = “ingenic, x2000-mscaler”;

ispcaml: isp—camera@l {
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]’.

2.3.1 HEWBRIALE
WM ERIABCE =4 ISP W4, SCRPAME RIS < 7-H RD_X2000 HALLEY5_CAMERA V4. 2,

2.3.1.1 isp IHI2ACE
TEAR R BEA M halley5 v20. dts ", XF isp—dp AT U FERIABLE

&isp0 ep {
remote—endpoint = <&ov2735 ep0);
bus-width = <10>; /#% Used data lines */
data-shift = <0); /% Lines 9:0 are used */

/* If hsync-active/vsync-active are missing,

embedded BT. 656 sync is used */

hsync-active = <1D; /* Active high */
vsync-active = <I); /* Active high */
data-active = <I); /* Active high */
pclk-sample = <I>; /* Rising */

4

&ispl ep {
remote—endpoint = <&ov2735 epl>;
data-lanes = <3 4>;
clk-lanes = <5>;

4

2.3.1.2 camera sensor i &
{F halley5 cameras/RD X2000 HALLEY5 CAMERA 4V2.dtsi 4, %} camera sensor i47un T ERIARD

A

&i2c3 {
status = “okay”;
clock—frequency = <100000);
timeout = <1000);
pinctrl-names = “default”;

pinctrl-0 = <&i2c3 pa);

/*RD_X2000_HALLEYS CAMERA V4. 2 DVP interface*/
0v2735 0:0v273560x3d {

status = “ok”;

compatible = “ovti, ov2735b”;

reg = <O0x3d);

pinctrl-names = “default’, “default”;

pinctrl-0 = <&vic pa low 10bit);
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pinctrl-1 = <&cim vic mclk pe>;

ingenic, rst—gpio = <&gpa 10 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
ingenic, ircutp—gpio = <&gpb 3 GPIO ACTIVE HIGH INGENIC GPIO NOBIAS>;
ingenic, ircutn—gpio = <&gpb 0 GPIO ACTIVE LOW INGENIC GPIO NOBIAS)>;

port {
ov2735 ep0:endpoint {
remote—endpoint = <&isp0 ep);
bus—width = <10); /% Used data lines */
data-shift = <0>; /% Lines 9:0 are used */
/% If hsync-active/vsync-active are missing,
embedded BT. 656 sync is used */
hsync-active = <1>; /% Active high %/
vsync-active = <1); /% Active high */
data-active = <I1>; /% Active high */
pclk—sample = <1>; /% Rising */
e
e

/*RD X2000 HALLEY5 CAMERA V4.2 MIPI interface*/
ov2735_1:0v2735@0x3c {
status = “ok”;
compatible = “ovti, ov2735a”;
reg = <0x3c>;

pinctrl-names = “default”;

pinctrl-0 = <&cim vic mclk pe>;

ingenic, rst—gpio = <&gpa 11 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
ingenic, ircutp—gpio = <&gpb 7 GPIO ACTIVE HIGH INGENIC GPIO NOBIAS>;
ingenic, ircutn—gpio = <&gpb 1 GPIO ACTIVE LOW INGENIC GPIO NOBIAS)>;

port {
ov2735 epl:endpoint {
remote—endpoint = <&ispl ep);
};
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2.3.2 HEWHEXRE

1. WA&M ATIERD halleyb ERCHIHAD camera /MR, JERL halley5 &HLFIHAD camera /AMRES, 7EHR
Z%. dts ¥ inclulde arch/mips/boot/dts/ingenic/halley5 cameras H 3t HAHMN ) dtsi BIF], ZACHE
A3 menuconfig 58K

2. WA ATIEECH 7 € L) camera sensor, IERCH ' HE X camera sensor i, {jj fERIARD
B, WIEEEO2KREE4T canera sensor M isp end point FIECHE .

2.4 AZRIFRLE
PR E VIDEO INGENIC ISP, M & UiBHun ~:
Symbol : VIDEQ INGENIC ISP [=y]

Type : tristate
Prompt: V4LZ2 Driver for ingenic isp

Location:

-> Device Drivers
-> Multimedia support (MEDIA SUPPORT [=y])
-> V4L platform devices (V4L PLATFORM DRIVERS [=y])Kconfig:117
Depends on: MEDIA SUPPORT [=y] && V4L PLATFORM DRIVERS [=y] && VIDEO DEV [=y] && VIDEO V4L2 [=y]
Selects: VIDEOBUF2 DMA CONTIG [=y]

Symbol: VIDEQ V4LZ2 SUBDEV API [=y]
Type : boolean
Prompt: V4LZ2 sub—device userspace API

Location:

-> Device Drivers
-> Multimedia support (MEDIA SUPPORT [=y])
Defined at drivers/media/Kconfig:117
Depends on: MEDIA SUPPORT [=y] && VIDEOQ DEV [=y] && MEDIA CONTROLLER [=y]

2.4.1 AZBARFERE
WAZBRATEE ISP IKZ), JF374F RD X2000 HALLEY5 CAMERA V4.2, FCE FimunF:

--- V4L platform devices
E*
[*] vic dma out route enable
vic dma out route select (vic dma bebug sys node) ---=
1 halley5 camera board --->
1 gewu camera board ----
> SoC camera support
=

Xilinx Video IP (EXPERIMENTAL)

B- halley5 camera board

1 halley5 camera driver for RD_X2868 HALLEYS CAMERA 1V@
1 halley5 camera driver for RD X2808 HALLEYS CAMERA 2V1
1 halley5 camera driver for RD X2808 HALLEYS CAMERA 4V2
1 halley5 camera driver for RD _X28680 HALLEYS CAMERA 4V3
] halley5 camera driver for RD X2888 HALLEYS CAMERA 3V2
] halley5 camera driver for RD X2880 HALLEYS CAMERA 5V@
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2.4.2 WZBEEXHFLE

2.4.2.1 Camera THRHFPFEAE
JETD halleyb JEAC I EHAD camera /MR, B ERMATL B 4 halleyb camera board ETH.

2.4.2.2 BEE debug kD

FlT-4TFF VIC DEBUG Zhifi.
Symbol : VIC DMA DEBUG[=y]

Type : Boolean
Prompt : vic dma bebug sys node

Location :

->Device Drivers
Multimedia support (MEDIA SUPPORT[=y])
V4L platform devices (V4L PLATFORM DRIVERS/=y])
->V4L2 Driver for ingenic isp (VIDEO INGENIC ISP[=y])
—>vic dma out route enable (VIC DMA ROUTE[=y])
—>vic dma out route select (<choice>[=y])
Defined at drivers/media/platform/ingenic-isp/Kconfig:16
Dependson : <choice> && VIC DMA ROUTE [=y]

2.4.2.3 Bi2EB HE X camera sensor

ISP EEH - B € XK camera sensor B, A A sensor B Sl & sensor drivers, fUHiE
FrEfr & :

drives/meida/i2c/ingenic—isp/

FCEFmunh .
I *%% ingenic-isp camera sensor drivers ¥*%#%

ov4689 camera support
< » 5c2232h camera support
-*- oyv2735 camera DVP interface support
-%- ov2735 camera MIPI interface support
< > ar@l44 camera support
ar@234 camera support
w7251 camera MIPI interface support
scB31gs camera MIPI interface support
ov6710 camera MIPI interface support

ANKON
Vv VoY

2.5 WEWREM
S B R A R B

2.5.1 Debug ¥ /&
/sys/devices/platform/ahb0/ahb0: i sp—camera@0/10074000. csi/debug/dump csi

csi0 debug Tirl, HTITE csi0 AHRFAEIRE
/sys/devices/platform/ahb0/ahb0: i sp—camera@l/13710000. vic/debug/dump vic

vicO debug S, FATITED vicO MHEHFEEIRS
/sys/devices/platform/ahb0/ahb0: isp—camera@0/13710000. vic/debug/vic_dma debug
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VicO debug 5%, BCHE VIC_DMA DEBUG I A2, HITfEild mscaler0 video %5 U RS, 3RHX—
iR % isp PR raw B,
/sys/devices/platform/ahb0/ahb0: i sp-camera@0/13700000. i sp/debug/dump isp
isp0 debug 54, FTIIED isp—core0 fHRFAIINS
/sys/devices/platform/ahb0/ahb0: i sp—camera@0/13702300. mscaler/debug/dump mscaler
mscalerQ debug Fi /&, FHTHTEN mscaler0 #H2% 2 fF AR
/sys/devices/platform/ahb0/ahb0: i sp-camera@l/10073000. csi/debug/dump csi
csil debug 15, FITITEL csil MHRHFAIIRGS
/sys/devices/platform/ahb0/ahb0: i sp-camera@l/13810000. vic/debug/dump vic
vicl debug 555, HTHED vicl HRFABIRE
/sys/devices/platform/ahb0/ahb0: i sp-camera@l/13810000. vic/debug/vic dma_debug
vicl debug 5%, ACE VIC_DMA_DEBUG I A:p, I T7Eillid mscalerl video ¥ st IS, R —
MWiARL isp I raw K.
/sys/devices/platform/ahb0/ahb0: i sp-camera@l/13800000. i sp/debug/dump _isp
ispl debug 7 i, FHTHTED ispcorel fHRF ARG
/sys/devices/platform/ahb0/ahb0: i sp—camera@l/13802300. mscaler/debug/dump mscaler

mscalerl debug 5/, A TITEN mscalerl MHCHFFERIRA

2.5.2 Video ¥ /5

/dev/video3
vicO WA AL, vicO T s pseplth, H TR RS isp A raw HdE B yuv422 208l
/dev/video4

mscalerO—ch0Q # 4% &, mscalerO-chO ¥ 15 S AU sEfl4b, HFHHE isp P IHZE mscaler
channelO 4 NV12 B NV21 Zdfs
/dev/videos

mscalerO—chl ¥4 5 (CERIAAA AR, 1B 208K 5 MSCALER_MAX_CH = 2 or 3 B4 /%), mscaler0—chl
WA R, ATHEZ isp AFEIFL mscaler channell 48U NV12 5% NV21 %4
/dev/video6

mscalerO-ch2 W& fim  (BRINAE K, BXSEESIH MSCALER MAX CH = 3 BHA: /%), mscalerO-ch2
AT, TR isp AHEHFZE mscaler channel2 4B NV12 Bk NV21 $#

/dev/video7
viel W& A, vicel B, HATHE RS isp A E raw L yuv422 i
/dev/video8

mscalerl-chQ W47 55, mscalerl-chO FFH 15, HTFHIEL isp AbFIFZE mscaler channel0
Y8 NV12 B NV21 H e
/dev/video9
mscalerl—-chl ¥4 5 (CBRIAAA AL, 1B 8K+ MSCALER_MAX_CH =2 or 3 Bf 4 /%), mscalerl—chl
i A, ATHHEE isp AF L mscaler channell 487 NV12 8¢ NV21 ##fE
/dev/videol0

mscalerl-ch2 &k (BUIAARLER, Biks+ MSCALER MAX CH = 3 B4, mscalerl-ch2
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i T s, AT isp AbF 4 mscaler channel?2 4ERCHT NV12 5E NV21 HdE

2. 6 MR AR PP A Ui

2. 6.

2. 6.

1 v412-ctl
v412-ct]l AP isp B (vie T HH B mscaler F5 S5 FH4RAF BE EHdE R 0.

1.1 JRBALE

buildroot/dl1/1ibv41/v41-utils-1. 18. 0. tar. bz2

2. 6.

L2 T RSB HRR

v412-ctl -v width=640, height=480, pixelformat="NV12~ —stream-mmap=3 ——stream—to="test—ch0.yuv” -d|
/dev/video3

® width $8 & ¥ th BUZ %8

® heigh fEEMEEGEE,

® pixelformat ¥5 & ¥ EIE RS s

® ——stream—mmap §8EF I buffer =,

® ——streamto i EMAFEUE A4

® —dfrEEIRHIH M video 11T

HE, MH vic B video W7 A GRS (BI video3, video7), width, height Ziifi & A K&

MR UG5 5, pixel format FARHE sensor % k% 2 F8 8 AT v412-ct]l - list—format - d /dev/video3
A Ja i A% G

4§ mscaler B video 5 A% H EEFT (RP video4, videob, video6, video8, video9, videol0),

width, height FJ#5E BG4 9%, pixelformat SFENVI2, NV21,

2. 6.

2. 6.

2 ffmpeg
ffmpeg MR isp W& (mscaler 5 fi%H) FHAF LCD i EFiE.

2. 1 JRASALE

buildroot/dl/ffmpeg/ffopeg—4. 2. 2. tar. xz

2. 6.

2.2 R REHFR

echo 6 > /sys/devices/platform/ahb0/13050000. dpu/layerQ/src_fmt
echo 1 > /sys/devices/platform/ahb0/13050000. dpu/comp update

WE layer0 ER B 1R N NVI2

ffmpeg —pix fmt nvl2 -s 640%480 -i /dev/video4 —f fbdev /dev/fb0

® —pix fmt FHEH K, SCFF nvi2 Binv2l;

® —siREHH EIUR RN, IR

® i fREMETI A, ¥ mscaler video i (B video4, videob, video6, video8, video9,
videol0)

® IR AT A
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2.6.3 cimutils

MR isp WEE (mscaler F5 i) FExt UG IEATRE/F 2 bl

2.6.3.1 JERSALE

packages,/example/App/cimutils

2.6.3.2 AT REBYPURE

cimutils —v isp — E helix —C —f 50. jpg —t nvl2 —x 320 -y 240
59

cimutils =I 1 -1 4 -C —f 40. jpg -t nvi2 —x 320 -y 240

-x f&E BB TR

-y 8E Bg &

—t $85E B G

—f 485E 4

—v 55 isp FiHl %

-E 5 5E helix {465

-T 385 helix MM video Fi 5 (videol )l mscaler S M video ¥ i 5 (video4, videob,

video6, video8, video9, videol0)

2.6.4 v4l12-isp—tuning

isp-core HEAEALEE, XFECEE, MOAIEE, BEAETTRED, AlET v412-isp-tuning #:{FE mscaler [
T 5 DL E S EE AT, R8I mscaler 5 — 1 SRR . 8l YRS APT FO4E 7
AR A,

2.6.4.1 JEREALE

packages/example/App/v412-isp—tuning

2.6.4.2 T RSB RE

v412-isp—tuning —w 640 —h 480 —i 4 —s 128 —c 128 S 128 b 128

o —vinERIRIERL:

o —hirERIKEEE:

® i fBEHTIANBRSEIN nscaler 115 (video4, videob, videob, video8, video9,
videol0);

® SIREBE, HR/AMEO0, FKME 255, ERIME 128;

® —cREXLILEE, BRAMA 0, HOKME 255, BRIMA 128;

® SIREMIAILL, f/ME O, KM 255, BRIMA 128;

® -biREREE, HBUME O, BOKMH 255, BRIAME 128;
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3 CIM B LEO R

3. 1 R ITh e A

IR IEAR T R, KB SCILKDIRE, RSN SEIL A SRR FAE LIS . BOABC B M DhRE, FHEHE R
BRI A A .

CIM (camera interface module) FEERSLFFE Z R Ui camera sensor RIZMEEG(E S, SZFF 8bit DVP,
MIPT, BT656 ##lifii N, HF YUV422, RGBSSS, RGB565, MONO(8)Z5#% ., 3LHF snapshot MIfig.

3.2 IR E
BRI BT

drivers/media/platform/soc camera/ingenic/cim—vZ

——1ingenic camera. c
\——1ingenic camera. h
——=~kconfig
l——Makeriie
F——=mipi csi.c

L—pipi csi.h

3.3 HEWRE
B T EALE

arch/mips/boot/dts/ingenic/x2000-v12. dts

CTIM 2 thl| 2 40 =
cim: cim@0x13060000 {

compatible = “ingenic, x2000-cim”;

reg = <0x13060000 0x10000);

Iinterrupt—parent = <&core intc);

interrupts = <IRQ CIM>;

clocks = <&clock CLK DIV CIM>, <&clock CLK GATE CIM>, <&clock CLK GATE MIPI CSI>;
clock-names = "div_cim”, “gate cim”, ’gate mipi”;

status = “disable”;

3.3.1 WHEMBIALE
VLB A 277 CIM B

3.3.2 #E&WHEXRE
DL CIM ###2 AR0O144 sensor NFHT H & X E.

3.3.2.1 CIM = 23 Fic B
1F halley5 cameras/RD X2000 HALLEY5 CAMERA 5VO cim. dtsi FF, X cim 8834700 H % X
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W=

&cim {

status = “okay”;

port {
cim 0: endpoint@0 {
remote—endpoint = <&AR0144 0)>;
bus—width = <8>;
};
};

},.

3.3.2.2 camera sensor FC &
1F halley5 cameras/RD X2000 HALLEY5 CAMERA 5V0 cim. dtsi ®', X} camera sensor BT FH

E XL E
&i2c3 {

status = “okay”;

clock—frequency = <100000>;

timeout = <1000>;

pinctrl-names = “default”;

pinctrl—0 = <&i2c3 pa);

/#RD _X2000 HALLEYS CAMERA V3. 2%/

AR0144:AR014400x18 {
status = “ok”;
compatible = “onsemi, ar0144”;
reg = <0x18>;
pinctrl-names = “default”, “cim”;
pinctrl-0 = <&cim vic mclk pe>, <&cim pa’;
resetb—gpios = <&gpa 11 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
pwdn—gpios = <&gpa 10 GPIO ACTIVE HIGH INGENIC GPIO NOBIAS>;
port {

AR0144 0:endpoint {
remote—endpoint = <&cim 0>;
};
};
};
};

3.4 AEHRmIFMLE
PR E VIDEO INGENIC CIM V2, Bt 8 ¥t -
Symbol : VIDEQ INGENIC CIM V2 [=n]
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Type : tristate
Prompt: Ingenic Soc Camera Driver for X2000 && M300

Location:

-> Device Drivers
-> Multimedia support (MEDIA SUPPORT [=y])
-> V4L platform devices (V4L PLATFORM DRIVERS [=y])
—-> Ingenic Camera Sensor Interface driver (VIDEO INGENIC [=n])
Defined at drivers/media/platform/soc camera/ingenic/cim—vZ/Kconfig:1
Depends on: MEDIA SUPPORT [=y] && V4I, PLATFORM DRIVERS [=y] && VIDEQ INGENIC [=n]

3.4.1 AZBAREFERE
WAZERIA AR G 36 CIM K30 .

3.4.2 AEHEXRERE

3.4.2.1 CIM =28 c B
FIIF CIM =4l 28 IR Bh, ACE AR

--- V4L platform devices

< = v4L2 Driver for ingenic isp

<¥m 50C camera support

< > platform camera support (NEW)

<*> ingenic Camera Sensor Interface driver

< = In;enic Soc camera Driver for X1008 iNEHi
<id> Ingenic Soc Camera Driver for X2000 && M300
I Sensor support snapshot function (NEW)

< > Xilinx video IP (EXPERIMENTAL)

1§ ] snapshot IhEERTFTIT Sensor support snapshot function, FfMHCE ki 7% &A1 delay FFIAE].

3.4.2.2 camera sensor FCH
EFEMN. sensor BXZ), LLARO144 N, ECE AU
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*** cpC camera sensor drivers *#=*
> ov5640 camera support (NEW)
= gc2155 camera support (NEW)
> imx@074 support (NEW)
> mtom@dl support (NEW)
> mtam111, mt9m112 and mt9m131 support (NEW)
> mt9te31 support (NEW)
> mt9t112 support (NEW)
> mt9ve22 and mtovB24 support (NEW)
> ov2640 camera support (NEW)
> 0ov5642 camera support (NEW)
> ov5645 camera support (MNEW)
> ov9281 camera support (MNEW)
> ov6650 sensor support (NEW)
> ow772Xx camera support (NEW)
> ov7725 camera support (MNEW)
> ov9640 camera support (MNEW)
> ov9740 camera support (MNEW)
= rj54nicb@c support (NEW)
> tw9910 support (NEW)
<> ar@144 support
< > ov2735b support (NEW)

A OACA A N A A A A AN KR A AL AA

{§iFH snapshot ZhHEN}, 7F sensor IRZNHE sensor Bt B N sanpshot 7.

3.5 B& T RAER
DR BN RGBT 4 A

/dev/videoll

cim A% H T 5.
3. 6 BLFHFE P Ui B
3.6.1 cimutils

3.6.1. 1 JERDALE

packages/example/App/cimutils

3.6.1.2 AT RSHE AR

cimutils —-C -v cim -x 320 -y 240 —t grey —f 1.raw —1 0

o —x HERBRILE;
o v HEMGRRE;
® v IHE cim &8
o —t fRERGHKL;
o fIRERBIMHA.

3.6.2 v4l2-ctl

3.6.2.1 YERDALE

buildroot/dl/1ibv4l/v41-utils-1. 18. 0. tar. bz2
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3.6.2.2 T REH TR

v412-ctl -v width=640, height=480, pixelformat="GREY” ——stream-mmap=3 --stream—to="cim-test.yuv”
/dev/videoll

-d

width $i5 & i H EER 5 L

heigh Fi & ¥t EU1E = s
pixelformat 45 5E fi th BB s
——stream—mmap 78 7€ 50 4% buffer H&;
——stream—to J& B A7 BG4

—d 48 7E BB H Y video 1R
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4 VPU Felix W PufdmS AbHH B 7T

4. 1 BERINREN4B

felix /& h264 f#ND, B.F5 RfENT 2. Bsh#M2. k&AL, IDCT Ml De-blockengines HJZNRE .

4. 2 BEHIRE
IR AR BT 7 L

drivers/media/platform/ingenic-vcodec
— relix

| —— felix drv.c
| —— felix drv.h
| —— felix ops. c
| —— felix ops. A
[ F—— 1ibn264

4.3 HEWRE
B T ELE

arch/mips/boot/dts/ingenic/x2000-v12. dts

felix ¥l A5k

felix: felix@0x13300000 {
compatible = “ingenic, x2000-felix”;
reg = <0x13300000 0x100000);
Interrupt—parent = <{&core intc);
Iinterrupts = <IRQ FELIXD;

status = “disabled”;

4.3.1 HEAWBRIARLE
WA BRI FE ST A felix Wi

&felix {

status = "okay”;

4.3.2 HEWHENRE
FH P AT AR AR SZBR TSR 94 helix ¥ 4%, #i% T ¥ B N disabled:

&felix {

status = “disaled”;
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4.4 WEmEFRLE

PWAZBECE VIDEO INGENIC VCODEC, BC & i .

Symbol: VIDEQ INGENIC VCODEC [=y]
Type : tristate
Prompt: V4L2 driver for ingenic Video Codec

Location:

-> Device Drivers
-> Multimedia support (MEDIA SUPPORT [=y])
-> Memory—-to-memory multimedia devices (V4L MEMZMEM DRIVERS [=y])

Defined at drivers/media/platform/Kconfig:188

Depends on: MEDIA SUPPORT [=y] && V4l MEMZMEM DRIVERS [=y] && VIDEO DEV [=y] && VIDEQ V4L2 [=y]

Selects: VALZ MEMZMEM DEV [=y] && VIDEOBUFZ DMA CONTIG_INGENIC [=y] && VIDEOBUF2_DMA_CONTIG [=y]

4.4.1 ARG ERE
WAZER ST Felix ¥Xzh, BlE Fmun T

--- Memory-to-memory multimedia devices

< 5 Deinterlace support

<*> ingenic rotate driver
#Hlﬂhﬂﬂﬁﬂﬁﬂﬂﬁﬂﬂﬂﬁﬂﬂﬂﬁ

< > :uperH VEU mem2mem video processing driver

4.4.2 WEHEXHERE
PP RTAR I SE b i SR B IKE) 1L E

4.5 H & RAER
R HN R R A AT 4 A

/dev/video2

felix HIBA T A

4.6 NLFFEFFE A Ui

4.6.1 v412-h264dec
h264 A

4.6.1. 1 FEIEALE

packages/example/App/v412-h264dec

4.6.1.2 AT RSERE

v412 h264dec —t nvi2/nv2l/tile420 —v /dev/video2 —f video. mp4. dump. h264 —w 1280 —h 720

® v J85E felix B video F7 45 ;
—f 8T BRI ARSI 5

—w F8 58 B v 1R B s

~h f&E B e
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® s JREMDE BRI A
® —p JRIEMD G BB AL R I
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5 VPU Helix M 5igmg b BT

5.1 BERIThEEN 4B

helix #& h264 Zwfi%. JPEG &4 A ff 1K 4

5.2 IR E
BRI BT 7 L

drivers/media/platform/ingenic-vcodec
— helix

[ F— api

| —— default sliceinfo.c
[ F— h26¢e. c

[ F—— h264e. &

| —— h264enc

| —— bhelix buf. h
| —— helix drv.c
| b—— helix drv.h
| —— helix ops. c
| —— helix ops. A
| F— Jpgd.c

| —— Jpgd h

| —— Jpge

| F— Jpge.c

| —— Jpge.n

| b—— Makefile

[ —— README

5.3 AW E
B BT EALE

arch/mips/boot/dts/ingenic/x2000-v12. dts

helix $2H| 23R :

helix: helix@)x13200000 {
compatible = “ingenic, x2000-helix”;
reg = <0x13200000 0x100000>;
Interrupt—parent = <&core intc);
Iinterrupts = <IRQ HELIXD,

status = “disabled”;
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5.3.1 HEMERIAGE
WA BRI GIE LT helix B4

&helix {

status = "okay”;

5.3.2 HEAWHEXRE
FH P Al MR S2Pn 7 SR SE ] helix W, iz MK B A disabled:

&helix {
status = “disaled”;
4
5.4 NEZHFFRE

PWAZBECE VIDEO INGENIC VCODEC, BC & i .

Symbol: VIDEQ INGENIC VCODEC [=y]
Type : tristate
Prompt: V4L2 driver for ingenic Video Codec

Location:

-> Device Drivers
-> Multimedia support (MEDIA SUPPORT [=y])
-> Memory—-to-memory multimedia devices (V4L MEMZMEM DRIVERS [=y])

Defined at drivers/media/platform/Kconfig:188

Depends on: MEDIA SUPPORT [=y] && V4l MEMZMEM DRIVERS [=y] && VIDEO DEV [=y] && VIDEQ V4L2 [=y]

Selects: VALZ MEMZMEM DEV [=y] && VIDEOBUFZ DMA CONTIG_INGENIC [=y] && VIDEOBUF2_DMA_CONTIG [=y]

5.4.1 WIZBRAGRERE
WAZERASTH Helix 3Xzh, BlE FmF:

--- Memory-to-memory multimedia devices

< 5 Deinterlace support

<*> ingenic rotate driver
&H-Hhﬂﬂﬁﬂﬁﬁﬁﬂﬂﬂﬂﬂﬂﬁ

< > :uperH VEU mem2mem video processing driver

5.4.2 WixHENHRERE
PP RTAR I S P 7 SR B KN L &

5.5 W&T RUER
B RS A R BA A

/dev/videol

helix AUBA T 5
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5. 6 MR AR PP A Ui

5.6.1 v412_h264enc
M h264 Ywhs

5.6.1.1 JERSALE

packages/example/App/v412-h264enc

5.6.1.2 T RSEARE

v412 h264enc -t nvi2 —v /dev/videol —f video—1280x720 nv12. yuv -w 1280 -h 720

® v ¥BE helix B video 7 4 ;
® 45T LAY ST

o —wikERIFMRSL:

o -h RERAKIEE.
PAT FE N F A K output. h264.

5.6.2 v412 jpegdec

M jpeg S

5.6.2. 1 JEIEKEZ

packages/example/App/v412- jpegdec

5.6.2.2 T RS AR

v412 jpegdec -v /dev/videol —f test. jpg

® v 185 helix i video 7 /4 ;
® I8 BRI
AT 5E G A A output. raw.

5.6.3 v412 jpegenc
W jpeg Ykt

5.6.3.1 JEEEKEZE

packages/example/App/v412- jpegenc

5.6.3.2 T RSEARE

v412 jpegenc —v /dev/videol —f video—1280x720 nvi2. yuv

® v ¥8E helix B video i 4 ;
® —f I8 YA 1T
AT 5E G A output. jpg.
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6 Display Controller E/sAMEEEATT

6. 1 IR TREN 4B
®  [EEHE:
RIRAL R G HE 4 J2 DMA J#IE
K% R S RGBSS, ARGB888S, RGB565, RGB555, ARGB1555, NVI12/NV21;
XHFE 2 2% TLB;
TR R

® HEHME:
SCHE 4 EE IR A A
SCHE 2 R4
SCHES ] DMA;

[ J Eziiq%ll‘é
S HE TFT (MIPI-DPI), SLCD (MIPI-DBI type A, B and C), MIPI-DSI;

6. 2 IR E
IR AR BT 7 L

drivers/video/fbdev/ingenic/fb stage
—— displays

| b—— Kconfig

| b—— Makefile

| L— panel-ma0060. c

— dpu reg. &

—— ingenicrb. c

—— ingenicrb. h

— dpu ctrl c

— dpu ctrl a

F— Jz mipi dsi

| b—— Jz mipi dsih hal. c

I F—— Jz mipi dsi.c

| V—— Jz mipi dsi Iowlwvwl. c

6.3 HEWILE
B T IELE «

arch/mips/boot/dts/ingenic/halleyb vZ20. dts

DPU $2 ] #5 ik -

dpu: dpu@0x13050000 {

compatible = “ingenic, x2000-dpu”;
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reg = <0x13050000 0x10000>;
interrupt-parent = <&core intc);
interrupts = <IRQ LCD>;

status = “disabled”;

]’.

6.3.1 BWEWRIALE
B BRI G B 77 2E DPU #5128 50 4% o

6. 3. 1. 1 DPU =i 23 EC B
1F halley5 v20.dts PECEMF:

&dpu {
status="okay”;
port {
dpu_out _ep : endpoint {
remote—endpoint=<&panel ma0060 ep);

6.3.1.2 B RAE

display-dbi {
compatible = “simple—bus”;
#interrupt-cells = <I);
#address-cells = <ID;
#size-cells = <DD;
ranges = <D;
panel ma0060 {
compatible = “ingenic, ma0060”;
status = “okay”;
pinctrl-names = “default”;
pinctrl-0 = <&smart_lcd pb te);
ingenic, vdd-en—gpio = <&gpc 3 GPIO ACTIVE HIGH INGENIC GPIO NOBIAS>
ingenic, rst—gpio = <&gpc 4 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
ingenic, oled-gpio = <&gpc 5 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
ingenic, lcd-pwm-gpio = <&gpc 1 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
ingenic, swire—gpio = <&gpc 7 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
port {
panel ma0060 ep: endpoint {
remote—endpoint = <&dpu_out_ep);

s
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6.3.2 WEWHEXRLE

FIP AR A S B 7 SR 5 AT dpu 04, # LA_E 9 R BiC B disabled, BRULACHAR Y 5

XEFHI RS
® smart led: dbi BEMFEZL, WA GEA HCH ram, BERGETR A te TIRE
® tft led: dpi fEfFEEN, WA ram, 75 ZE LR — @ B R H BT %
® nmipi smart lcd: dsi ffFEED, WA HCOK ram
® mipi tft led: dsi {40, &A ram, 7HEFLIE—E KIMTZ ] HT 57 %

6.3.2.1 FRREE

R B .x2000 dpu

struct lcd panel {
const char *name;
unsigned int num modes; /*BEERZHIEE, Bl 1%/
struct fb videomode *modes,; /*ZBEEZ(*/
struct jzdsi_data *dsi_pdata; /*UIRFEEA mipi dsi BELEESLH*/

BEHLE/
unsigned int bpp; S FEE T
unsigned int width; /*FFHSCEHYPEREE, L7 mm*/
unsigned int height; /*BFFLErHYPERE, HA) mm*/

struct smart _config *smart config; /*WIREEAE smart lcd FEELH*/
struct tft_config *tft_config; /*WIRGEEHAZ tft lcd FEELIH*/

unsigned dither enable:1; /*#]7F dither ZjgE+*/
struct {

unsigned dither red;

unsigned dither green;

unsigned dither blue;

} dither;

struct lcd panel ops *ops; /*P i BLH*/

struct b videomode {
const char *name; /% optional */
us2 refresh; /*HLEWE, Wsj=RELEZHANFH pixclockt/
u32 xres; /MERNEIESE, BEFEFHES
u32 yres; /*ETHXEGE, ERFTHEATY
u32 pixclock;
u32 left_margin; /*tft FEHTHEFHIEE, %4 smart lcd HTIELE 0%/

enum ingenic lcd type lcd type; /*BEBFHE, WEAE mipi tft lcd FEHE LCD TYPE TFT, EEHIZKT
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u32 right margin; /¥tft BEH#BFEHES, 25 smart lcd FTEE 0%/

u32 upper margin; /¥tft BRI #EHEFEHES, 25 smart lcd FTELE 0%/

u32 lower margin; /*tft FERI#IZIEFMEL, 2% smart lcd FHRE 0%/

u32 hsync_len; /*tft FEHIEEIEFAIEE, 4 smart lcd FR{E 0%/

u32 vsync_len; /*tft FERHIENEFMIAE, 2% smart lcd FHIR{E 0%/

u32 sync; /*2%mipi dsi tft lcd A EZEGE (FB_SYNC HOR HIGH ACT & FB SYNC VERT HIGH ACT), RAhH

BB
u32 vmode; /*EAMH: FB VMODE NONINTERLACED*/
u32 flag;

};

6.3.2.2 smart led FCE

struct smart config {
unsigned int te switch; J*smart lcd te ZJBELEH*/
unsigned int te mipi switch; /*® & mipi dsi smart Icd te ZJFEFERI*/
unsigned int te md; /¥0:te FiiBH, 1:/5/04%+/
unsigned int te dp; /¥0:te fEH-FAE#, 1:FHFEI*
unsigned int te anti jit; /*0:te {551R#F 1 1 pixclk HA, 1:te 1551RHF 3/ pixclk HFxt*/
unsigned int dc md; /*%0:DC BB FHHE, BEFms, 1:DCEEFms, REFHEr
unsigned int wr md; /%0: FEHRRE, 1: FHERIE %/
enum smart lcd type smart type; /¥smart slcd f#3E, F#F 6800/8080/spi-3/spi—4%/
enum smart lcd format pix fmt; /*HZEHIEHA, T 565, 666 Zx/
enum smart lcd dwidth dwidth; /*$1E6I485%/8*/
enum smart Icd cwidth cwidth; /*ird i85 /8%/

unsigned int bus width;

unsigned long write gram cmd; /*KEHIEFFEERZH TS, Bl Ox2c*/
unsigned int length cmd; /%71 EEESLH*/

struct smart lcd data table *data table; /+FiEFHmrdFE*/

unsigned int length data table; /*IEEFEHmSHE*/

int (*%init) (void); /*1 #FELI*/

int (*gpio_for slcd) (void); /*T fGELH*/

6.3.2.3 tft 1lcd L E

struct tft config {
unsigned int pix clk inv; /¥0:pixclk A&, 1:/]R¥ pixclk*/
unsigned int de dl; /*0:DE 5|HIFE-FRIHIAREEE, 1 M08 TR HREEY
unsigned int sync_dl; /*0:vsync Fil hsync 5| BIE - Pt EE#E, 1B FiHEREEY/
enum tft lcd color even color even; /*(BE/THT.&2E RGB NG/F+/
enum tft lcd color odd color odd; /*ZFEi1THT & 2E RGB WiF+/
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enum tft led mode mode; /*8iZEHIFHR, FHF 888/666/565%/

6.3.2.4 mipi dsi led BB

struct jzdsi data jzdsi pdata = {

. modes = &panel modes, /*ZB FE*/

. video config. no of lanes = 2, /*HNEEAELES, F# 1. 2lanex/

. video config. virtual channel = 0, /*BiAfE:0%/

. video config. color coding = COLOR CODE 24BIT, /*RGB888: COLOR_CODE 24BIT,
RGB565:COLOR_CODE_16BIT CONFIGI, Y£: 2% smart lcd By #7285 & COLOR CODE 24BIT*/

. video_config. video mode = VIDEQ BURST WITH SYNC PULSES, ,/*Z{iA{8:VIDEO BURST WITH SYNC PULSES*/

. video config. receive ack packets = 0, /*BCiA{E:0%/

. video config is 18 loosely = 0, /*EiA{E:0%/

. video config. data en polarity = 1, /*BiNfE:1%/

. video config. byte clock = 0, /¥ iAfE:0, BIRIEI ESL 51 E+/

. video_config. byte clock coef = MIPI PHY BYTE CLK COEF MUL6 DIV5, /*byte clock Z#l, mREEMRI#ELE
1EHEZ R, (RUFIEE B TR LT, H: MULE DIV5=1.2(FE 6 B 5)*/

. dsi config. max lanes = 2, /*B&fE:2%/

. dsi config max hs to Ip cycles = 100, /*EtiA{E:100%/

. dsi_config max Ip to hs cycles = 40, /*Efid{H:40%/

. dsi_config max bta cycles = 4095, /%E{iA{E:4095%/

. dsi_config. color mode polarity = 1, /*ZCiAfd: 1%/

. dsi_config shut down polarity = 1, /*8CiAfd: 1%/

. dsi_config. max bps = 2750, SR AE : 2. 75Ghps*/

. bpp_info = 24, /*RGBS8S8:24 RGB565:16, Jt: %4 smart lcd FfEEHE 24%/

},.

1. mipi dst tft lcd FLE
HBFEHRSE mipi dsi tft led B, WAMH tft config FR4&ME FIOACE
static struct tft config tft cfg = {

.pix _clk inv = 0, /*BlEH: 0%/

.de dI =0, /*BliEE: 0%/

.sync_dl = 0, /*EEME: 0%/

. color_even = TFT_LCD_COLOR_EVEN RGB, /*[E/E{E*/

. color_odd = TFT_LCD COLOR_0ODD _RGB, /*[E&(E+*/

. mode = TFT_LCD MODE PARALLEL 888, /*RGBEES : TFT_LCD MODE _PARALLEL 888 s
RGB565:TFT_LCD MODE PARALLEL 565%/
4

2. mipi dsi smart lcd L&
J LEEE nipi dsi smart lcd Ff, FE smart confg Ff EE#NE FIEME struct smart config smart cfg = { L
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.dc md = 0, /*BEfE: 0%/

cwrmd = 1, SHEEHE: 1%/

. smart_type = SMART LCD TYPE 8080, /*[FsE(E:SMART LCD TYPE 8080%/

.pix fmt = SMART LCD FORMAT 888, /#[F/&(E:SMART LCD FORMAT 888%/

. dwidth = SMART LCD DWIDTH 24 BIT, /*[F/E(8:SMART LCD DWIDTH 24 BIT%/

. te mipi switch = 1, /*1:#]7F te ZBE, 0:FKH] te ZFE, (E/H PB27 B func2 f# te 5140, 1 IWZ B £E-FEE
L ik 67

. te switch = 1, /*1:7TF te BjBE, 0: i te Lhfs+*/

3. mipi dsi Jf#e#y A7 avid B 77 5
Jik—:
RIBERTHET 228
struct dsi_cmd packet cmd = {0x39, 0x05, 0x00, {0x24, 0x00, 0x00, 0x02, 0xCF}}
0x39: Mk, KERNTEHET 2K
0x05: ZHNM L, 5 MSH
0x00: FRL, BRAHTE 0x00
{0x2A, 0x00, 0x00, 0x02, OxCF}: 5 NZEUE
Rk 2 NBHL
struct dsi cmd packet cmd = {0x15, 0xCZ, 0x08}
0x15: AT fhd, Kik 2 2%
0xC2: H—NMSH
0x08: FHE-ANSH
Kik 1 MBH

struct dsi_cmd packet cmd = {0x05, 0x10, 0x00}
0x05: AT f, Kik11SH

0x10: HH—PSH

0x00: FERL, BRIAHTE 0x00

6.3.2.5 pwmn B E
T EEH pwm YR AT AT W ECE

&pwm {
pinctrl-names="default”;
pinctrl-0=<épwm0_pd>; SRR (& R B E pwm B gpio*/

status="okay”;

backlight {
compatible="pwm-backlight”;
pwms=&pwm 1 1000000>; /*%F#E pwml #2HIEH, #E period1000000ns*/
brightness—levels=0 1 2 3456 7 8 9 10 11 12 13 14 15); /*E K48, mHRIEER G#*/
default-brightness—level=<4);
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6.4 AEHRmIFRE
PIAZ BEAT 2 ) 28 AN SR BE S Jelc B, FEE D R .
Pt BROKANEC B (FB_INGENIC STATE):

Symbol: FB_INGENIC STAGE [=y]
Type : tristate
Prompt: Ingenic Framebuffer Driver for stage

Location:

-> Device Drivers
—> Graphics support
—>Frame buffer Devices
—>Ingenic Framebuffer Driver (FB_INGENIC [=y])
Defined at drivers/video/fbdev/ingenic/fb stage/Kconfig:1
Depends on: HAS IOMEM [=y] && FB INGENIC [=y]

FB CFB IMAGEBLIT [=y]

Selects: FB_INGENIC DISPLAYS STAGE[=y] &% FB CFB FILLRECT [=y] && FB CFB COPYAREA [=y] &&

pwm B GIRSIECE  (PWM_INGENIC V2):

Symbol: PWM_INGENIC V2 [=y]
Type : tristate
Prompt: Ingenic PWM V2 support

Location:

-> Device Drivers
-> Pulse-Width Modulation (PWM) Support (PPM [=y])
Defined at drivers/pwm/Kconfig:202
Depends on: PRM [=y] && MACH XBURST2 [=y]

R FEAECE (STAGE_MA0060)
mipi dsi % MR SCRF BRI, AR SR A FIWE H R ST, =8

BH AT ¥ B AN o] IR A AR 2R 4 R D335 5F ma0060.

-

A

i

Symbol: STAGE MA0060 [=y]
Type : tristate

Prompt: lcd panel MA0060

Location:
-> Device Drivers
—> Graphics support
—> Frame buffer Devices
—-> Ingenic Framebuffer Driver (FB INGENIC [=y])
-> Supported Icd panels (FB INGENIC DISPLAYS STAGE [=y])

Defined at drivers/video/fbdev/ingenic/fb stage/displays/Kconfig:21
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Depends on: HAS IOMEM [=y] && FB INGENIC [=y] && FB INGENIC DISPLAYS STAGE [=y]

6.4.1 WERAFRFEE
M AZBRIAIC B DPU JR%), MA0060 F1 FWO50 %o 5t EH &h3Em, B8 ST -

H-- Ingenic Framebuffer Driver

FB_FORMAT_X8B8GAR8 for Android

Disable Vsync skip

Usync skip ratio[8..9]

how many frames support

how many layers support

fb test for displaying color bar

S5LCDC CONTINUA TRAMFER

SLEDC USE TE STIGNAL

Ingenic Framebuffer Driver for Version 18 ----
ingenic Framebuffer Driver for Version 11 ----
Ingenic Framebuffer Driver for Version 12 ----
1Z virtual framebuffer{just for test) ----

JZ framebuffer sfc nand interface support. ----
Ingenic Framebuffer Driver for stage --->

-B- Supported lcd panels

< = icd panel yB88249

< = lcd panel kdeSehdfiagig
<% Lcd panel MABBGS

ek Led panel FWOs8

= lcd panel tlo40wvs83ct

> lcd panel tledehdseict
= led panel JD91617
= lcd panel JD9365D

6.4.2 WIZHENwmERE
F P ] MR R SR 75 R L Z RS AL B, BAD B HAD BRI K]

6.5 B &I RAEM

IS B e A AR A

/dev/b0
/dev/fbl
/dev/fb2
/dev/rb3

6.6 IEEEIN

W% SR 2 BARGL AT LR R 2 2
HAE 1,2 EXFEF yuvd22, nvl2, nv2l

6. 7 AWIRBERFIR

Ra LB PR
panel-ma0060 mipi sled 720%1280
panel—-3jd9161z mipi tft 480%800
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panel-st7701s mipi tft 480%800
panel-kd050hdfia019 mipi tft 480%+854
panel-t1040hdsOlct mipi tft 720%720
panel-ylym286a mipi tft 1920%1080
panel-t1040wvs03ct tft 480%480
panel-y88249 tft 640%480
panel-ytsb00xlai tft 720%1280
panel-kd035hvfbd037 sled 320%480
panel-kd035hvfmd057 sled 320%480
panel-gc9203 sled 220%128
panel-kd050wvfpa029 tft 800%400
panel-fw050 mipi tft 720%1280
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7 Rotator B4 jie¥:

7. 1 IRIRIhREA 4B
A BRI FE AT RS, IRESCIThAS, URESCEL A AL . BOA T B TR, AR O
BT B 2

b A& T34 RGB8SS ARGBS8 RGB565 RGB555 ARGB1555 YUV422
ik . ARGB8888, RGB565, RGB555, YUV422
HEEEMAREE: 0° , 90° , 180° , 270° , Horizontal mirror, Vertical mirror

ANSCHE RGB A YUV A SR AR, SR RGB A% A AR e

7.2 XBHIREALE
IR AR BT 7 L

drivers/media/platform/ingenic-rotate/

7.3 WEWERE
B T ELE «

arch/mips/boot/dts/ingenic/x2000-v12. dts

ROTATE #% il 85 #34 «
rotate : rotate@0x13070000 {

compatible="ingenic, x2000-rotate”;
reg=<0x130700000 x10000);
Interrupt—parent=<&core intc);
Iinterrupts=<IR{ ROTATE)>;

status="okay”;

7.3.1 HAWRINELE
B ERIN IR RS2 rotate B o

7.3.2 BREWHEXRE
FH P al R s SE PR 5 SR G H] rotate 4%, iz 17 BECE N disabled:
&rotate [

status="disabled”;

7.4 AZRIFRE
WAZECE VIDEO INGENIC ROTATE, FCE AT :
Symbol : VIDEQ INGENIC ROTATE[=y]

Type : tristate

Prompt : Ingenic rotate driver
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Location :
—>Device Drivers
Multimedia support \ (MEDIA\ SUPPORT\[=y\J]\)
—Memory—to-memory multimedia devices \(V4L\ MEMZMEM\ DRIVERS\[=y\]\)
Defined at drivers/media/platform/Kconfig:174
Depends on : MEDIA SUPPORT [=y] && V4I, MEMZMEM DRIVERS [=y] && VIDEQ DEV [=y] && VIDEQ V4LZ2 [=y] &&
(50¢ %2000 [=n] || SOC x2000 V12 [=y] || SOC 300 [=n] )
Selects : VIDEOBUF2 DMA_CONTIG [=y] && V4L2 MEMZMEM DEV [=y]

7.4.1 AEBRAREELE
NIZERIAGC B rotate IRZ), MOE FAHWIF:

--- Memory-to-memory multimedia devices

< = Deinterlace support

R~ Ingenic rotate driver

<*> V412 driver for ingenic Video Codec

< > superH VEU mem2mem video processing driver

7.4.2 WZEEXHFLE
FH PRI RS SE B 75 5K 3 1% K30 (I HC &

7.5 WA RAER

I N Ja AR AT T R
/dev/video0

rotate FJi5E4% 11 AL

7.6 MR E AR

7.6.1 rotate

7.6.1.1 JERSALE

packages/example/Sample/rotate/

7.6.1. 2 WX
TN HFE testsuite/rotate, AR TAENE DR R AT ACFEL, BEEBG, e 05, el
90 &, Jigkk 180 &, Welt 270 FF.
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8 Audio THT R4S

8. 1 BERIhEEN 4B

RAM

|
Al 11 1 1 T 1

L1

|

1. a

DMAO DMA1 DMA2 DMA3 DMA4 DMAS DMAG DMA7 DMAS8 DMA9
s ||| [ | T T T T 1
RFIFO | RFIFO | RFIFO | RFIFO | RFIFO | TFIFO | TFIFO | TFIFO | TFIFO | TFIFO
1 2 3 4 5 6 7 8 9 10 " 12 13 14 | 15 16
TAFO | RFIFO | TAFO | RAFO | RAIFO | TAFO | TAFO | RAFO | RFIFO | TAFO | RAFO | RFIFO | TAFO | TAFO
BAICO BAIC1 BAIC2 | BAIC3 BAIC4 DMIC SPDIF MIXER
W |
ECODE | ECODE PCM
SPK || AMIC ECODEC c c (Bluetooth) DMIC | SPDIF Interface

BE 8- 1 BT R

udio A 10 /> DMA bk, Frf DMAO-DMA4 jfg

fifo fiKda 2] RAM A, A DMA [ €342 2 DBUS i —4> FIFO L.
2. 5~ BAIC (Basic Audio Interface Controller), BAICO Al ICODEC(Internal CODEC)AHI%E 7 FF
IR TE R
3. dmic FRKSCHF 8 MiH, SCIFIEEMLRE.

4. sp

dif (Sony Philips Digital Interconnect Format),

F& M\ RAM #FE #0405 21 £ifo, DMAS-DMA9 Ij

REZM

5. DBUS 7] A4 RFIFO Al TFIFO 28— L i@ g, At LA DBUS [HBC & ] LAHE DMA F1 At
A PR A S

Bz XY XFEES Thee
BAICO+IC 1diE (BR& &/
ODEC F- ICODEC)

BAIC1 12S/LEFT/RIGHT/PCMA/PCMB/DSPA/DSPB 1/2 J8i8 K/
BAIC2 TDMLA/TDM1B/TDM2A/TDM2B/12S7+1/LEFT7+1/RIGHT7+1 2/4/8 @18 K
BAIC3 TDM1A/TDM1B/TDM2A/TDM2B/12S7+1/LEFT7+1/RIGHT7+1 2/4/8 iBik &=
BAIC4 12S/LEFT/RIGHT/PCMA/PCMB/DSPA/DSPB 1/2 J8ig K/
DMIC PulseDensityModulation 1/2/4/6/8 # F&

Sl
SPDIF BMC (BiphaseMarkCode) 2 JHIE KH/TCE
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8. 2 BB FARIN B K

ALSA CORE
PCM CGONTROL. | ccemmien

i

ASoC CORE
L2

Machine
Platform

IRQ BUFFER FIFO

+ cpu_dai cpu_dai cpu_dai cpu_dai cpu_dai ': cpu_dai cpu_dai cpu_dai cpu_dai cpu_dai "
DMAD DMA1 DMA2 DMA3Z DMA4 DMAS DMAG DMAT DMAS DMAS
21 S S | S | S | S S { S t S 13
LO5 LO& LO7 LO8 LO9
L8 L9 LILO Ll L2 MUX MUIX MUX MUX MUX
DBUS Widaets
LOO0 LO1 LO3 LO4 LO2 LO10 LO11
MUX L2 MUX LI3 Li4 MUX MUX Li6 Lio MUX L1 L7 MUX MUX
=~ qr JdF q9p qF JdF <F qF qp <F 4r 9r JF <5
BAICO BAIC BAIC2 BAIC3 BAIC4 DMIC SPDIF MIXER
' o t:pu:d-n ------ c;u_-da; . c-pu:d-:i ] c-pu:d;i o c;u:da: o ;9;7;21 T -c;ufd:; ----- €| p:u;:i -----
icodec ecodec ecodec ecodec
cdo_dai cdc_dai cde_dai  cdc_dai

BR 8- 2 BEHTRARBHBEIIIR R

amixer FC B B0 8 1% BT R R A4 6k . 5% 2R

AR AR
BAICO_PLAYBACK L00_MUX
BAIC1_PLAYBACK LO1_MUX
BAIC2_PLAYBACK L02_MUX
BAIC3_PLAYBACK L03_MUX
BAIC4_PLAYBACK L04 MUX
DMA5 L05_MUX
DMA6 L06_MUX
DMA? LO7_MUX
DMAS L08_MUX
DMA9 L09_MUX
MIX_INO LO10_MUX
MIX_IN1 LO11 MUX
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RS0 A A RS S I8 K AR

W24 7K B
DMIC_CAPTURE LIO
SPDIF_CAPTURE LI1
BAICO_CAPTURE LI2
BAIC1_CAPTURE LI3
BAIC2_CAPTURE L4
BAIC3_CAPTURE LI5
BAIC4_CAPTURE LI6
MIX0_OUT LI7
DMAO LI8
DMA1 LT9
DMA2 LT10
DMA3 LI11
DMA4 I, 15
8. 3 WEhIEAS AL B

audio F2 M| FHIEAD AL & -

sound/soc/ingenic/as—v2

2 T o

soundy/soc/ingenic/board

WHB codec JRIBALE :

sound/soc/ingenic/icodec/icdc_inno. c

Hh codec PRS-

sound/soc/ingenic/ecodec/

8.4 WEWELE
Wi BT o B

arch/mips/boot/dts/ingenic/x2000~v12. dtsi

B HIR -

as:as {
compatible = “simple-bus”;
#address-cells = <1>;
#size-cells = <ID;

ranges = <D;

as _platform: as-platform {
compatible = “ingenic, as—platform”;

reg = <0x134d0000 0x114>, <0x134d1000 0x100);
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},.

reg-names = “dma’, “fifo”;
ingenic, fifo—size = <4096>;
interrupt-parent = <&core intc);
interrupts = <IRQ AUDIO>;

ingenic, fth quirk;

as virtual fe: as—virtual-fe {

},.

compatible = “ingenic, as-vir-fe”;
reg = <0x00000000 0x0)>;
ingenic, cap—dai—bm = <Oxc);

ingenic, num—dais = <4>;

as fmtcov: as—fmtcov {

},.

compatible = “ingenic, as—fmtcov”;

reg = <O0x134d2000 0x28>,;

as fe dsp: as—dsp {

},.

compatible = “ingenic, as—dsp”;

reg = <0x134d4000 0x30);

ingenic, li-port = <0123 46789 1011 12>;
ingenic, loport = <0123 456789 10 11>;
ingenic, cap—dai—bm = <0x3e0>;

ingenic, num—dais = <10)>;

as be baic: as—baic {

},.

”

compatible = “ingenic, as—baic”;
reg = <0x134d5000 0x5000);
ingenic, num—dais = <5);
/% using dai-array to determine which BAIC to use */
ingenic, dai-array = <00, <I>, <20, <3, <4;
ingenic, dai-mode = <BAIC 3AND(BAIC PCM MODE, BAIC DSP MODE, BAIC I2S MODE)>,
<BAIC 3AND(BAIC PCM MODE, BAIC DSP MODE, BAIC 12S MODE)»,
<BAIC 4AND(BAIC 125 MODE, BAIC TDM1 MODE, BAIC TDM2 MODE, BAIC NO REPLAY)),
<BAIC 4AND(BAIC 125 MODE, BAIC TDM1 MODE, BAIC TDM2 MODE, BAIC NO RECORD)),
<BAIC 3AND (BAIC PCM MODE, BAIC DSP MODE, BAIC 12S MODE)>;
ingenic, data—pin—num = <15, <1>, <45, <4, <D>;
ingenic, clk-split = <I>, <>, <>, <I>, <0>;
ingenic, clk-rname = “div i2s0”, "div_i2s0”, “div_i2s2”, “no clk”, “mux pcm”;
ingenic, clk—tname = “div i2s1”, "div i2s1”, “no clk”, "div i2s3”, “mux pcm”;

ingenic, pcm—clk-parent = “div i2s2°;

as dmic: as—dmic {

”

compatible = “ingenic, as—dmic”;
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reg = <0x134da000 0x10);
ingenic, clk-name = “mux dmic”
ingenic, clk-parent = “ext”;
e
as aux mixer: as-mixer {
compatible = “ingenic, as-mixer”;
reg = <0x134dc000 0x8)>;
ingenic, num-mixers = <I>;
e
as spdif: as-spdif {
compatible = “ingenic, as—spdif”;
reg = <0x134db000 0x14>, <0x134db100 O0x14>;
reg-names = “out”, “in”;
ingenic, clk-name = “mux spdif”;

ingenic, clk-parent = “div i2s2”;

},.

8.4.1 BEAMBINEE
WA BRI\ G2~ 4 audio 4y, FFFE arch/mips/boot/dts/ingenic/halley5 v20.dts FHLE :

&as be baic {

pinctrl-names = “default”;
pinctrl-0 = <&baic4d pd>;
¥

&as dmic {
pinctrl-names = “default”;
pinctrl—0 = <&dmic pc 4ch>;
¥

&icodec {
ingenic, spken—gpio = <&gpb 2 GPIO ACTIVE HIGH INGENIC GPIO NOBIAS)>;
Y

sound {
compatible = “ingenic, x2000-sound”;

ingenic, model = "halley5 v20”;

8.4.2 WAWHE XEE
F P AT AR S BR s SR <] audio 4%, BifC & ingenic, spken—gpio J&.
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8.4.3 HH4FHAECE

Baic0_capture -
: AT atar —>{ Baic0_capture_bclk |
5 1250 : > Baic0_capture_mclk |
; M/N divider | & © Baic1_capture -
: = AN divider |1 Baie1_capture_bolk |
> Baic1_capture_mclk |
: Baic0_playback
ETEC T — 1IN divider —> Baic0_playback_bclk |
d 1251 >{ Baic0_playback_mclk |
: " M/N divider | @ Baic1_playback -
] : 1IN divider —— Baic1_palyback_bclk |
>{ Baic1_playback_mclk |
: Baic2_capture -
1252 — 11N divider —>{ Baic2_capture_bclk |
' M/N divid :
vicer > Baic2_capture_mclk |
.| Baic3_playback P e o
| 1283 ¥ 1IN divider >{ Baic3_playback belk |
NIN chvidar - > Baic3_playback_mclk |
.. CPM e AR e
1250 '
4 M/N divider
! 1251
: M/N divider 3 = Halch Baicd_bclk
: pcm |+ 7| VN divider
| ext | epll e i |4
5 MIN divider [ ] ™ > Baicd_melk_|
1283 '
M/N divider
~ CPM SPCM
1250 £ :
: MIN divider :
: 1251 B - 5
: f_capture - ;
' MIN divider > qm-mv&ar —>{ spdif_capture_clk |
spdif |
[ ext | epll , :
: 1282 x| spdif_playbacl
M/N divider =2 4N divider —>{ spdif_playback_clk | .
i 1253 ; !
: MIN divider )
Cem LT,
: 1253 .
5 [epll | MIN divider | - _— i
: mic |
MUX —:' DMIC 24M
v wne CPM : DMIC

I e PR A T

1. *4 baicO Ml baicl [F]Hf 5 BLIRIN O I, P18 0GB (R R SR AR 2, A9, JMiEH. R
JE baicO BEFEM) icodec BERALRI AR Bl 202 RFFE 21 256 %, Frlh baicl HAEFRF baicO.

2. spdif EREAI Al R B B — AN RN B, G SRORT A e 2 L S QI b R R L — MR BRI AR 1
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e

8.5 WiZ4miFiL B

P ICE SND_ASOC_INGENIC, Bt 1Bl T -

Symbol: SND_ASOC INGENIC [=y]

Type : tristate
Prompt: ASoC support for Ingenic

Location:

[=v]
/ #AudioSystem Version 2 For Ingenic SOCs 35#FX2000 V12 Fl M300%/

Prompt: Audio Version:

=) Device Drivers
-> Sound card support (SOUND [=y])
-> Advanced Linux Sound Architecture (SND [=y])

-> ALSA for SoC audio support (SND_SOC [=y])

Defined at sound/soc/ingenic/Kconfig:1
Depends on: SOUND [=y] && !M68K && !UML && SND [=v] && (MACH XBURST [=n] || MACH XBURST2 [=y]) && SND_SOC

Location:
-> Device Drivers
-> Sound card support (SOUND [=y])
-> Advanced Linux Sound Architecture (SND [=y])
-> ALSA for SoC audio support (SND SOC [=y])
-> ASoC support for Ingenic (SND ASOC INGENIC [=y])

Defined at sound/soc/ingenic/Kconfig:15
Depends on: SOUND [=y] && !M68K && !UML && SND [=y] && SND _SOC [=y] && SND_ASOC_INGENIC [=y]
Selected by: SOUND [=y] && !M68K && !UML && SND [=y] && SND_SOC [=y] && SND ASOC INGENIC [=y] && m

/% BFERE, LI x2000 vi2 HH */
Prompt: SOC x2000 v12 codec Type select

Location:
-> Device Drivers
-> Sound card support (SOUND [=y])
-> Advanced Linux Sound Architecture (SND [=y])
-> ALSA for SoC audio support (SND SOC [=y])
-> ASoC support for Ingenic (SND ASOC INGENIC [=y])

- Ingenic Board Type Select

Defined at sound/soc/ingenic/Kconfig:125
Depends on: SOUND [=y] && !M68K && !UML && SND [=y] && SND_SOC [=y] && SND_ASOC INGENIC [=y] && SOC X2000 V12

[=y] && |

SND_ASOC_INGENIC AS V2 [=y]
Selected by: SOUND [=y] && !M68K && !UML && SND [=y] && SND_SOC [=y] && SND_ASOC_INGENIC [=y] && SOC X2000 V12

[=y] && |

Halley5 Linux4.4 P#%F & F it
Copyright® 2005-2020 Ingenic Semiconductor Co., Ltd. All rights reserved.



SND_ASOC_INGENIC AS V2 [=y] && m

8.5.1 WEBRINGRFRLE
WAL B audio IRZN, AlEFLHWT:

--- ALSA for SoC audio support
< > SoC Audio for the Atmel System-on-Chip
< = Synopsys I25 Device Driver
5oC Audio for Freescale CPUs --->
Allwinner SoC Audio support ---=
= = XTFPGA I2S master
<> _ ASoC support for Ingenic --->
CODEC drivers --->
< > ASoC Simple sound card support

8.5.2 WEHEXHIFALE
FH P AT R 52 7 75 ok 224 i KB T B

8.6 W& RAEM
S R A AR B

/dev/snd/controlC0
/dev/snd/pcmCOD0Op
/dev/snd/pcmCODIp
/dev/snd/pcmCODZp
/dev/snd/pcmCOD3p
/dev/snd/pcmCOD4p
/dev/snd/pcmCOD5¢c
/dev/snd/pcmCOD6c
/dev/snd/pcmCOD7c
/dev/snd/pcmCODEc
/dev/snd/pcmCOD9c
/dev/snd/timer

10 4> pemCOD* ¥ Xt ML 14 ) 10 4™ DMA %
8. 7 LR 2 7 F 1 B
8.7.1 baicO+icodec FHE

8.7.1.1 baicO+icodec &
amixer A7 4L E BAICO CAPTURE (LI12) 1 DM6 (LO6 MUX) H3Ri %1542, arecord 5 F# 5

amixer cset name="L06 MUX  LIZ2
arecord -D hw:0,6 —c 1 —f S32 LE -r 16000 —d 5 baicO 16000-32-1. wav

arecord -D hw:0,6 —c 1 —f S16 LE —r 48000 —d 5 baicO 48000-16-1. wav
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8.7.1.2 baicO+icodec HF

amixer #4HCE BAICO PLAYBACK (LOO MUX ) 71 DMAO (L18) £ 4 i@ i 4%, aplay iy & &
amixer cset name="L00 MUX LIS

aplay -D hw:0, 0 16000-32-1. wav

8.7.1.3 1A% icodec HB T M

amixer cset name="ICODEC MICL GAIN’ 31
amixer cset name="ICODEC HPOUTL GAIN' 31

8.7.2 baicl FHZ

8.7.2.1 baicl &

amixer #ir 4 E BAIC1 CAPTURE (LI3) A1 DMA7 (LO7_ MUX) % i@ % 1%, arecord fir 43t
amixer cset name="LO7 MUX’ LI3

arecord D hw:0,7 —c 2 —f S32_LE -r 48000 —d 10 baicl 48000-32-2. wav

arecord D hw:0,7 —c 2 —f S16_LE -r 16000 —d 10 baicl 16000-16-2. wav

8.7.2.2 baicl &
amixer Ay HC'E BAICI _PLAYBACK (LO1_MUX ) #11 DMAL (L19) ##4 i@ % 7z, aplay r &
amixer cset name="LO1 MUX' LI9

aplay —D hw:0, 1 48000-16-2. wav

8.7.3 baic2 F&

amixer fir4 A E BAIC2 CAPTURE (L14) A1 DMAS (LOS_MUX) ¥4 i B % 3%, arecord iy 43¢5
amixer cset name="LO8 MUX' LI4

arecord —-D hw:0,8 -r 48000 -f S32_LE —c 8 —d 8 baic2 48000-32-8. wav

8.7.4 baic3 FZE

amixer g2 HCE BAIC3 PLAYBACK (LO3_MUX ) £l DMA2 (L110) %4 18 #%3% 4%, aplay #r 2 J80&
amixer cset name="LO3 MUX' LI10

aplay -D hw:0, 2 48000-32-8. wav

.7.5 baicd FiZ
1S

oo

8.7.6 dmic F&

8.7.6.1 dmic F&
amixer fr4lcE DMIC CAPTURE (L10) A1 DMA5 (LO5 MUX) ¥4l il g %4, dmic H AERT DMAS ZEHE R

PERE, arecord A RH

amixer cset name=L05 MUX LIO

arecord -D hw:0,5 —¢ 2 —f S16 LE -r 16000 —d 10 dmic 16000-16-2. wav
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arecord -D hw:0,5 —c 4 —f S16 LE —r 48000 —d 10 dmic 48000-16—4. wav
arecord -D hw:0,5 —¢ 6 —f S16 LE -r 16000 —d 10 dmic 16000-16-6. wav
arecord -D hw:0,5 —¢ 8 —f S16 LE —r 16000 —d 10 dmic 16000-16-8. wav

8.7.

6.2 V4% dmic FFWE

amixer cset name="DMIC Volume’ 31

8.7.

8.7.

7 spdif FNF

7.1 spdif B&H
amixer 2 ML & SPDIF PLAYBACK (LO2 MUX ) 1 DMA4 (L112) (35 B %14 RS, aplay in 2l s

amixer cset name="L02 MUX LI12

aplay -D hw:0, 4 48000-16-2. wav

8.7.

7.2 spdif F&H
amixer A7 HLE SPDIF _CAPTURE (LI1) 1 DMA9 (LO8 MUX) 3R %1% 452, arecord fr 8 F &

amixer cset name="L09 MUX LIl
arecord -D hw:0,9 —c 2 —f S16 LE —r 48000 —d 10 spdif 48000-16-2. wav

8.7.

8 fFHEERFM
TGN 24bit B, FESHOELENTEH 32bit A2, A RCBHEAE BUEAR 24bit, {HH _EAIHLIE

JHCN T BT, A SRAE FH x2000/m300 audio ¥ # MO 7 ZE AL #E

o

2. spdif Tt Al IE HRAE SIS MR, RO E UL, spdif Aot il P F
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9 DDR & #8810

9. 1 BRTh BN

9.2 HEWLE

9.2.1 REAWBRIRE
9.2.2 BEWHEXARE
9.3 WEmFILE

9.3.1 ARBINGREE
9.3.2 WEXHENXHMELE
9. 4 &I AR

9.5 MR
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1ONEMC 4Bl a8 82 0

10. 1 BRI BEN A

10. 2 HHWEE

10. 2. 1 AWERINEE
10.2. 2 &KW HEXELE
10. 3 W ZmiFACE

10. 3. 1 WIEZBRAGRREACE.
10.3. 2 AR H 5 X iR E
10. 4 & RAEK

10. 5 MAEF RS
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11SPI Flash #8840
11. 1 R EENH

SFC #& spi master ¥4, FIKizH#| spi flash. SZHF CPU AU AT DMA # AL %
® U HF CDT my &AL,

® 7 DMA descriptor chain BIEALHIAEL.

® U FFE polling flash HPIRZS,

® 7ff Standard, Dual, Quad, Octal SPI %&£ F&fbhil.

11. 2 BBhIFES AL E
IR AR BT 7 L

kernel/drivers/mtd/devices/ingenic sfc v2/
—— ingenic sfec common. ¢
—— ingenic sfc nand. c
—— ingenic sfec nor.c
—— ingenic sfc ops. c
L— pand device
—— ato nand ¢
—— dosilicon nand. c
—— foresee nand. c
—— gd nand. ¢
l—— mxic nand. c
—— nand common. ¢
—— xtx midob nand. c
—— xtx nand c

L—— zetta nand. c

11. 3 BEWEE
W FTENLE

arch/mips/boot/dts/ingenic/x2000~v12. dtsi

B IR -

sfc:sfc@0x13440000 {

= &7

compatible ingenic, sfc” ;
reg = <0x13440000 0x10000);
Interrupt—parent = <&core intc);

Interrupts = <IRQ SFC>;

11.3. 1 & WERIAGE
WM ERINIR RS TEH sfe WA

&sfc {
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status = “okay”;

pinctrl-names = “default”;

pinctrl-0 = <&sfc pe>;

ingenic, sfc-max—frequency = <400000000);
ingenic, use ofpart info = /bits/ 8 <0>;

ingenic, spiflash param offset = <0>;

norflash@ {
partitions {
compatible = “fixed-partitions”;
Haddress—cells = <I>;

#size—-cells = <1>;

/% spi nor flash partition %/
uboot@0 {
label = “uboot”;
reg = <0x0000000 0x40000>;
/*read-only; %/
e

kernel@40000 {

label = “kernel”;

reg = <0x40000 0x300000>;
Ji

rootfs@360000 {
label = “rootfs”;

reg = <0x360000 0xca0000>;

]’.

nandflash@l {
partitions {
compatible = “fixed-partitions”;
Haddress—cells = <I>;

#size—-cells = <1>;

/% spi nand flash partition */
partition@0 {

label = “uboot”;

reg = <0x0000000 0x100000>;

/*read-only; %/
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partition@100000 {

label = “kernel”;

partition@900000 {

label = “rootfs”;

reg = <0x100000 0x800000>;

reg = <0x900000 0xf700000>;

11.3. 2 &AW HENRE

R AT AR S B/ SR OC PZ S A, BEEAT AT RCE. -

JR M2 B

B

® ingenic, sfc-max—frequency

BEE sfe f KR, FEEIT 4 900, SLPrk b
st 4t oK (sfe—max—frequency / 4) MHz

® ingenic,use ofpart_info

A A XAE R, EE Y 1.

® ingenic, spiflash param offset

MMfiH spi flash fFH flash A3 X5 E
N, FT1B spi flash PAERSE A WL H
bk HMEN 0 B, BRMmEE N 05800,

11. 4 NERIFECE
WAL B INGENIC SFC, Mt it -

Symbol: INGENIC SFC [=y]

Type : tristate

Prompt: Ingenic series SFC driver
Location:

—> Device Drivers

—> Self-contained MID device drivers

Defined at drivers/mtd/devices/Kconfig:236

—-> Memory Technology Device (MID) support (MID [=y])

Depends on: MID [=y] && HAS IOMEM [=y] && (MACH XBURST [=n] |/ MACH XBURSTZ [=y])

11. 4. 1 AZBIAFFELE
PAZBRARC B SFC IRZ), FoE Fman |
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Uncached system RAM

Physical system RAM

Test driver using RAM

MTD using block device

*** Disk-On-Chip Device Drivers #***

< > M-Systems Disk-On-Chip G3

b Ingentc sertes Skc driver

.elect Ingenic series SFC driver version (Use ingenic sfc driver version 2) --->
the SFC external memory (nor or nand) (Support ingenic sfc-nand) --->

AA A A
VoV VoW

11.4.2 WEBAEXHFLRE
FH P AT RS SEBR 75 5K 39 1% T L & -

11.5 B&F AER
R AN T 5 A R LT 4 A

/dev/mtd*

mtd FRF T
/dev/mtdblock*
P &0 %

11. 6 LA H i B

11. 6. 1 flash EEMR
1. PATHIA: StorageMedia-Test. sh

#. /StorageMedia—Test. sh

# * Please input which module you want test .

# Enter 1 : Read/Write test in the nand/nor .

* Enter 2 : Read/Write test in the sdcard .

* Enter 3 : Read/Write test in the ddr .

# Enter 4 : Read/Write test between nand/nor and sdcard .
# Enter 5 : Read/Write test between nand/nor and ddr .

* Enter 6 : Read/Write test between ddr and sdcard .

2. A1

You select 1, nand/nor <-> nand/nor

* % Please choice which Size you want copy .

* Enter 1 : auto random Size

¥ Enter 2 : setting a fix Size

3. KN 1 EEIN 2
BeFE 1 MRRBENL AN E RIE flash ®l&200], H SFEAN)
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R 2R FE & K/NEHE (Kbyte)
4. flash S5 MRI46, ZEEETR— BT ], WRTE error 775 18 H N 1EH .
11. 6. 2 HIN—FKF Y flash SHEELRF (WK cloner Fax T HE)

11.6.2.1  #J0 spi nor flash &%
B cloner JEsk T HYS N spi nor flash Z4%(:
1. 417 cloner H1 ] Config, 7 INFOSEHL R, %3¢ Board N“x2000 v12 sfc nor lpddr3 linux. cfg”.
2. {£SFCHR, MM norinfo, EFF ADD.
3. TEFH X TEHEF $%HE spi nor flash IS HUE LARAFRIAT,
W BESR TEAF id SR AR, RRMFEZAHE ID B flash 350, FEFIIMERARP flash
ZH

boot | uboot I kernel | Start
It |
Config

INFO | POLICY | DDR  SFC | GPIO | DEBUG | ABOUT | E

i norinfo it
spibase i Partition i B level
= B |0 =
chip size ] page size | erase size | chip erase cmd | quad ops l__‘_]
24 |GD25Q256D... 33554432 256 32768 0x60 1 P
25 |[EN25QH128A Ox1c7018 16777216 256 32768 0x60 0 B
26 | XTX25F16B 0x0b4015 2097152 256 32768 0x60 1 W
27 |XM25QH128B 0x206018 16777216 256 32768 0x60 1 3
28 | XT25F128B 0x0ba018 16777216 256 32768 0x60 1 | -
29 |MT35XU512... Ox2c5bla 67108864 256 32768 0x60 v} = B
T Load image
E
Lang[auto] -
Ll MOnIEY DETETE ID has duplicate! confirm the use of flash models -
A
F

SaveAs] Save I| Cancel ]

11.6.2.2  #40 spi nand flash %

11.6.2.2.1 #hNnand flash | B F
& 7 nand flash ¥ E 4N B

kernel/drivers/mtd/devices/ingenic sfc vZ2/nand device/

WRAAAEIZ) TRIECE SO, MBI P B, RAEAE, NI E S A/ i 2400 & S,
5 H OB E . B

cp gd_nand. ¢ myflash nand. c; vi myflash nand. c

flash ZHC B O EM AL (F140 gd _nand. ¢)
/% 1. flash FHEEHIE +/
define GD DEVICES NUM 7
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/% 2. flash BRI +/

static struct ingenic sfcnand base param gd param[GD DEVICES NUM] = {
oj=+»{...}%

/

/% 3. flash f id FIBHE VKB */
static struct device id struct device id[GD DEVICES NIM] = {
DEVICE ID STRUCT (0xD1, °“GD5FI1GQ4UB”, &gd param/0]),

/% 4. flash TN cdt B4, FRE id EFSH+/
static cdt params t *gd get cdt params (struct sfc flash #flash, uint8 t device id){

/% b, (EIHIEBHH get feature #lLl, FHEENLPE ecc L */

static inline int deal ecc status(struct sfc flash *flash, uint§ t device id, uint8 t ecc status){

/% 6. )M Flash ¥ */

static int _ init gd nand init(void) {

11.6.2.2.2 ¥ il nand flash &5 FF

FENHR flsah T, 52 0L 5%
1. ¥in flash EalS%.

[6] = { pagesize =2 % 1024, ... },

2. 57 flash 558k

DEVICE ID_STRUCT (0xAI, “GD5FIGQ4RF”, &gd param[6]),

3. MR¥E id, EHEIAS

case OxAl:
gd_nand->cdt_params. standard r. addr nbyte = 3;
gd _nand->cdt_params. quad r. addr nbyte = 3;

break;

4. TEALFE ecc FOHE H AR IR 228 (i AL B

switch (device id) {
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case OxAl:

5. ¥3¢HF flash BH+ 1
#define GD DEVICES NUM 7

11.6.2.2.3 XM flash FMERERINSEL, FH S
RN command S

u-boot/drivers/mtd/devices/jz_sfc vZ2/nand device/nand_common. h

HVE S B
Pt flash Hi<:
/*CHD_INFO( CMD, flash 4, dummy bits, MALKSE, EEBHR)*/
B flash RAEHIZH
/#ST INFO( ST, flash #r$>, status f#€ bit, status KA H) mask, status KM HIHELELE, £HKE, dummy
bits)*/
il -

Command Name Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte N

Read From 6BH dummy (2)  A15-A8 A7T-A0 dummy (2) (D7-D0) x4
Cache x 4

/*dummy 8bit, HH-KSE 3, EHIPIIN sfc FH:TH QI_Q0 SPI%/
CMD_INFO(cdt_params. quad r, SPINAND CMD RDCH X4, 8, 2, TM QI QO SPI):

Register Addr 7 6 5 4 3 2 1 0

Status COH Reserved ECCS2 ECCS1 ECCSO P FAIL E FAIL WEL 0IP

/#0IP (FH bit 20, status W& mask 2 Ox1, HjEE{H 0x0, (£%K/Z 1byte, get feature dummy Obit*/
ST INFO(cdt _params. oip, SPINAND CMD GET FEATURE, 0, Oxl, 0x0, 1, 0);

R\ command ZEUIF

%

* cdt params

*/

#define CDT PARAMS INIT (cdt params) { |

/* read to cache */ |

CMD INFO(cdt params.r to cache, SPINAND CMD PARD, 0, 3, TM STD SPI); |
/% standard read from cache */ |

CMD_INFO(cdt_params. standard r, SPINAND CMD FRCH, 8, 2, TM STD SPI); |
/% quad read from cache*/ |

CMD_INFO(cdt_params. quad r, SPINAND CMD RDCH X4, 8, 2, TM QI Q0 SPI); |\
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/% standard write to cache*/ |

CMD INFO(cdt params. standard w cache, SPINAND CMD PRO LOAD, 0, 2, TM STD SPI); |\
/% quad write to cache*/ |

CMD INFO(cdt params. quad w cache, SPINAND CMD PRO LOAD X4, 0, 2, TM QI Q0 SPI); |
/% write exec */ |

CMD_INFO(cdt_params. w_exec, SPINAND CMD PRO EN, 0, 3, TM STD SPI); |

/% block erase */ |

CMD_INFO(cdt_params. b_erase, SPINAND CMD ERASE 128K, 0, 3, TM STD SPI); |

/% write enable */ |

CMD_INFO(cdt_params. w_en, SPINAND CMD WREN, 0, O, TM STD SPI); |

|

/% get frature wait oip not busy ¥*/ |

ST _INFO(cdt_params. oip, SPINAND CMD GET FEATURE, 0, Oxl, 0x0, 1, 0); |

/

S (B gd_nand. c)

static cdt params t *gd get cdt params (struct sfc flash *flash, uint§ t device id) {
switch(device id) {

case OxAl:

gd_nand->cdt_params. standard r. addr_nbyte = 3; /*HiHl-KEEFHH 3byter/
gd_nand->cdt_params. quad_r. addr _nbyte = 3;/*Hill-KEE#H K byter/
break;

11.6.2.2.4 BRI\ get feature DLW s2 8l (5 . HIHE
2RI\ get feature EIVHE :

u-hoot/drivers/mtd/devices/jz_sfc v2/nand device/nand_common. c

i BRI get feature I E 2 X H O HIAEE ece 0

static inline int deal ecc status(struct sfc flash *flash, uint8 t device id, uint8§ t ecc status) {
switch(device id) {
case OxAl:
case OxBl ... 0xB4:
switch((ecc status >> 4) & 0x7) {
case Ox7:
ret = —EBADMSG,
break;
case 0x6:
ret = 0x8;
break;

case 0x5:
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ret = Ox7;

break;
default:
ret = 0;
/
break;

FRARTE LT 2 H O X get feature $21:
1. 1 flash ZEWIECE L e L EH S/ get_ feature $10
2. K E g X OEREIS

int32 t my get feature(struct sfc flash *flash, uint8 t flag) {

static int _ init gd nand init (void) {

/* use private get feature interface, please define it in this document */
//gd_nand->ops. get_feature = NULL;

gd nand->ops. get_feature = my get feature();

11.6.3 W& flash S LI (AMEM cloner EF T H)

11.6.3.1  kernel f#H u—boot A E S (JK#i u-boot)
& u—boot. (2% uboot XCHY%)
kernel {1 F BRIARC B B AT

11.6.3.2  kernel JiSr N B S HscHl

11.6.3.2.1 NOR
make menuconfig BCE WA, LW FARCE (FTLLSCREZLE, B ID MHFK) flash HAEgiE—>)

Device Drivers ——>

<*> Memory Technology Device (MTD) support ——>
Self-contained MID device drivers ——>

[*] Use SPI Nor Flash params built in kernel —>

——— Use SPI Nor Flash params built in kernel

[*] GD25Q127C 0xc84018

[ ] GD25Q256C 0xc84019  /*PGE/aIRT¥E#E I D #5/aHY flash*/
[*] GD25S512UD 0xc84019
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FHIGHC B B AN R

kernel/drivers/mtd/devices/ingenic sfc vZ2/nor device
—— Makefile
—— nor device. ¢

L—— jor device. h

kernel/drivers/mtd/devices/Kconfig

WMARFERINA RS K flash, WMAEENT:
1. R¥E flash B5, ¥I0 base params. cdt params. private params Z%{.

%% :kernel/drivers/mtd/devices/ingenic_sfc v2/nor device/nor device. c*
2. BN config MCE

%% :kernel/drivers/mtd/devices/Kconfig

11.6.3. 2.2 NAND
BN A B flash 248
MTD 73 [X Z 4L
i#it device tree HEFHEETXAE R .
S VA kernel/arch/mips/boot/dts/ingenic/halley5 v20. dts
e B e A R -

&sfe {
ingenic, use ofpart info = /bits/ 8 <1>; /*FFFIREM MID 4 [X*/

norflash@ {
partitions {
compatible = “fixed-partitions”;
Haddress—cells = <1>;

#size—cells = <1>;

/% spi nor flash partition %/
uboot@0 {

label = “uboot”;

reg = <0x0000000 0x4 0000>;
e
kernel@40000 {

label = “kernel”;

reg = <0x40000 0x300000>;
e
rootfs@360000 {

label = “rootfs”;

reg = <0x360000 0xca0000>;

]’.
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11. 6. 4 VER B
1.Nand Flash ECC 5%
i) nand flash EAFIRELE ECC, 3T MTD HEZE, A 77H AT BBT.
2. CE XL S HALE
NAND:
kernel/drivers/mtd/devices/ingenic_sfc v2/nand device/
NOR:
Bk TR,
3. 3 FF% Die [ SPT Nor Flash
spl:
PIARLFEZ Die Pl
24
2 flash ZHfi Hbesr 7 S, BAUFIT DieO
JAE:
Y REE R EE reset flash YJ# Die0
4. {1} SFC 1) PD 41 GPTO I, ZE#fff PE 4 GPTO Bic & B H & function
E:
1. 4 PD 4R PE A [FIKECE Jy sfe function B, ft564% PE>PD
2. boot select %EFE usb Bahai#H sfc 1.8v B3]
3. 3% sfc pD GPIO, fEStBL#& M T -
f5]: kernel/arch/mips/boot/dts/ingenic/halley5 v20. dts*

&sfe {

pinctrl—0 = <&sfc pd 4bit)>;
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12CPM BP8pERVRE MO

12. 1 FERIREST A
CPM BLY I T4 SR G RN U5t e WPEREAH), p11 ), PRI, SRR
CPM B} 3 36 30 RARML I I B VAT L, QA AEA, AL, WPBRIFK,  APEiL .

12. 2 WL E
R 3 AT BT LE A B -

drivers/clk/ingenic-v2§ tree
F— clk-bus. c
F— clk-bus. A
F— cik ¢

F— clk-div.c

F— clk-div. A

F— cik.h

F— clk-m300.c
F— clk-pil ¢
F— cikpil h
F— clk-x2000-vi2. ¢
—— Kconfig

F—— Makefile

I— power—gate. c
—— power-gate. h

12. 3 I WECE
YA BT E B

arch/mips/boot/dts/ingenic/x2000-v12. dtsi

B IR -

clock: clock—controller@0x10000000 {
compatible = “ingenic, x2000-v12-clocks”;
reg = <0x10000000 0x100>;
clocks = <#extclk>, <&rtcclk>;
clock-names = “ext”, “rtc ext”;
#clock—cells = <I>;

little—endian;

extclk: extclk {

compatible = “ingenic, fixed-clock”;
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clock-output—-names ="ext”;
#clock—cells = <0);
clock—-frequency = <24000000>;

rteclk: rteclk {
compatible = “ingenic, fixed-clock”;
clock-output—-names ="rtc _ext”;
#clock—cells = <0);
clock—frequency = <32768);

12.3. 1 HEAWBRINRLE
WA BRI BES T 4 clock, extclk, rtcelk sy, FLE extclk #iZ AN 24Mhz:

extclk: extclk {
clock—frequency = <24000000>;

12.3. 2 &AW HENRE

12. 4 WEmEFRLE

12. 4.1 AZEBRINGIRIE

18 cpm BREN AAZAS 75 AR IR R B, R K soc (D BT CONFIG_SOC_X2000 V12, AHIAUHY
fE: drivers/clk/ingenic—v2/

12.4.2 A B E U RERLE

12. 5 WET KA
LRI T AE

/sys/devices/platform/apb/10000000. clock—controller

2. H:# debugfs #|/mnt, /mnt/clk THFITT & AT LA G 5N BB 1 AR FIR 7S
a) cat clk_summary A] DAEHFT AR BT R, fEREIRA, MR
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rtc_ext
gate_rtc
ext
gate_ost
mux_dmic
gate_dmic
pd_mem_dmic
epll
mux_1i2s3
div_1i2s3
ce_i2s3
gate_12s3
mux_1i2s2
div_1i2s2
ce_i2s2
gate_i2s2
mux_i2s1
div_i2s1
ce_i2s1
gate_1i2s1
mux_12s0
div_i2se
ce_12s0
gate_i2s0
mux_spdif
gate_spdif
mux_pcm
gate_pcm
mpll
mux_msc2
div_msc2
gate_msc2
pd_mem_msc2
mux_mscl
div_mscil
gate_msci
pd_mem_msc1
mux_rsa
div_rsa
gate_rsa
mux_1isp
div_isp
MUX_pwm
div_pwm
gate_pwm
mux_cim
div_cim
gate_cim
pd_mem_cim

mux_ssi
div_ssi
gate_ssio
pd_mem_ssio
gate_ssiil
pd_mem_ssi1

enable_cnt

OO DD DODOANRENRSMNREOIOOORNERORNEOUIODODDDDRODDDDDDRDODDNNMN

prepare_cnt

DO DOON R EHNEMNEHOIODIIRNEHNIDIRNEOUDIODIDODIDDDDDDDDIDDPDIDDDDDNNMNE

24000000
24000000
24000000
24000000
24000000
300000000
300000000
150000000
150000000
1566000000
300000000
150000000
150000000
150000000
300000000
150000000
150000000
150000000
300000000
150000000
156000000
150000000
150000000
150000000
150000000
1560000000
1500000000
1500000000
46875000
46875000
46875000
1500000000
93750000
93750000
93750000
1500000000
500000000
500000000
1500000000
300000000
1500000000
93750000
93750000
1500000000
23809524
23809524
23809524
1500000000
5882353
5882353
5882353
5882353
5882353

accuracy

elcooofolooolofofolofofoooofofofooloBoloofoooooooocoofojcooolooooilofololooolooololollo]

P OO0 OCO00QRC00000000000000C0CRC000000RQ0R00RCR00000000CO0RO0O

b)  /mnt/clk T, A SCAIAREKE A8, A mux xxx EEHIREPIRIERE, divoxxx #&H]
oA, gate xxx FEHIET AP OC. pd mem xxx A ML memory HHLIEI IRAS o
power_xxx I HRHT HIEIT MR
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gate_1i2c2 mux_macphy
gate_1i2c3 mux_macptp
gate_1i2c4 mux_mactxphy
gate_1i2c5 mux_mactxphyl
gate_1i2s0 mux_msco
gate_1i2s1 mux_mscil
clk_orphan_dump gate_1i2s2 mux_msc2
clk_orphan_summary gate_1i2s3 mux_pcm
clk_summary gate_intc muX_pwm
div_ahbo gate_1ispo mux_rsa
div_ahb2 gate_1ispi mux_sfc
div_apb gate_lcd mux_spdif
div_cim gate_mscO mux_ssi
div_cpu gate_mscl pd_mem_aes
div_cpu_l2c_x1 gate_msc2 pd_mem_audio
div_cpu_l2c_x2 gate_nemc pd_mem_cim
div_ddr gate_ost pd_mem_ddr_cho
div_1izse gate_otg pd_mem_ddr_ch1
div_1i2s1 gate_pcm pd_mem_ddr_ch3
div_1i2s2 gate_pdma pd_mem_ddr_ch5
div_1i2s3 gate_pwm pd_mem_ddr_ché
gate_rot pd_mem_ddr_top
gate_rsa pd_mem_dmic
gate_rtc pd_mem_dpu
gate_sadc pd_mem_dsi
& gate_scc pd_mem_gmacO
div_mactxphye gate_sfc pd_mem_gmac1
div_mactxphy1 gate_spdif pd_mem_mscO
gate_ssio pd_mem_mscil
gate_ssi1 pd_mem_msc2
gate_tcu pd_mem_nenmc
gate_uarto pd_mem_pdma
gate_uarti pd_mem_pdma_sec
gate_vart2 pd_mem_rot
gate_uart3 pd_mem_sfc
gate_uart4 pd_mem_ssi0
gate_uarts pd_mem_ssi1
gate_aes gate_uarté pd_mem_uarto
gate_ahbo gate_uart7 pd_mem_uarti
gate_apbo gate_uarts pd_mem_uart2
gate_arb gate_uart9 pd_mem_uart3
gate_audio gate_usbphy pd_mem_uart4
gate_cim mpll pd_mem_uart5s
(ERCI 3 mux_ahbe pd_mem_uarté
gate_ddr mux_ahb2 pd_mem_uart?7
gate_dmic mux_audio_ram pd_mem_uartsg
gate_dsi mux_cim pd_mem_uart9
gate_dtrng mux_cpu_l2c pd_mem_usb
gate_efuse mux_ddr power_felix
gate_felix mux_dmic power_helix
gate_gmacO mux_1i2s0 power_1isp0@
ERI [T mux_1i2s1 power_1isp1l
gate_hash mux_1i2s2 rtc_ext
gate_helix mux_1i2s3 sclka
gate_1i2co mux_1isp
gate_1i2c1 mux_lcd

c)  BEABPEADIERISCIEI, cat clk rate W] DL BRI
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clk_accuracy clk_notifier_count clk_rate
clk_enable_count clk_phase

clk flags clk_prepare_count
=

=

# cat clk_rate

375000000

12. 6 LA H i B
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13TCU 7 I 2% BT

13. 1 BERIhEEN 4B

E B R T (TCU) S WL 8 AN teu JBIE 4) A4 077 A5, AF/NdE iy LU = AN B A U5
pwm(gpio0, gpiol), extal, ] LM HHAMAERAEGHATIIRERIMEH

1518 spec FAR AT LAY 7 P REAR 3053 B2

WA THEERTER B TR EGR N RRIEEAT IR, R DL BT R PR R R AR A

PR T8 0B, a5

IEHER: HEES T IE T 5

TrTa R ARG 5 o THECES 36 1Y 5 2 s k.

pos B3 T ETHEUE FREAT, THEERITAR N 0 FFAG T4

TP VBT FE AT VE Ot v e TR RO A R [

filter function (example for chO)

TCU 3&3& GPI00 GPIO1
CHO pwmO pwml
CH1 pwm2 pwm3
CH2 pwm4 pwmb
CH3 pwmob pwm?
CH4 pwm8 pwm9
CH5 pwm10 pwmll
CH6 pwml2 pwml3
CH7 pwml4 pwmlb5

13. 2 WHHL B
R P50 BT E o B

drivers/mfd/ingenic—tcu. c

13. 3 W E
W &AL

arch/mips/boot/dts/ingenic/x2000-v12. dtsi

TCU 2 thl| #5348«
teu: tcu@0x10002000 {

compatible = “ingenic, tcu”;

reg = <0x10002000 0x1000>;
interrupt-parent = <&core intc);
interrupt-names = “default”;

interrupts = <IRQ TCUO)>;

status = "ok”;

Halley5 Linux4.4 P#%F & F it
Copyright® 2005-2020 Ingenic Semiconductor Co., Ltd. All rights reserved.




13.3. 1 A WRAGRE
WA BG4 teu W&

&pwm {
status = "okay”;
pinctrl-names = “default”, “pwml5 pc”;
pinctrl—0 = <&pwm0 pd>;
/*pinctrl-0 = <&pwml pc>; */

13.3. 2 EWHE XA E
TR S SZPR R SRR AT teu Wk, Bzl &N disables

&teu {

status = “disable”;

13. 4 AERIFRE
PIRZICE MED INGENIC TCU, BCE Ui :

Symbol: MFD INGENIC TCU [=y]
Type : boolean
Prompt: Ingenic tcu driver
Location:
-> Device Drivers
> Multifunction device drivers
Defined at drivers/mfd/Kconfig:417
Depends on: HAS IOMEM [=y] && (MACH XBURST [=n] || MACH XBURSTZ [=y])
Selects: MFD CORE [=y] && GENERIC IRQ CHIP [=y]

13.4. 1 AERRIAGRFRE
WAZERAIE B TCU 3Kz, W& Ammin | .

> HTC PASIC3 LED/DS1WM chip support
] HTC 1I2C PLD chip support

] Support for Intel Atom SoC PMIC

> Support for the Ingenic X28860 V12 and M3068 SADC cor

> support for the Ingenic X20086 V12 and M308 SADC AUX
¥] Ingenic tcu driver

> Kontron module PLD device

> Marvell 88PMBAO

> Marvell B8PMB805

] Marvell 88PM8606,/8BPMBG6O7Y

] Maxim Semiconductor MAX14577/77836 MUIC + Charger S

e A A ARIA A A

13. 4.2 Wi H € XA E
FH PRI RS SE B 75 5K 253 1% K3 (L &
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13.5 W& RAERL
URB N E A P J5 AR s DA R T R
cd sys/devices/platform/aph/10002000. tcu/

disable enable power

driver modalias subsystem

driver override of node uevent

13. 6 LA H i B

1. R FEERHERZ disable Ml enable
2. KA — I E R R AR drivers/mfd/ingenic—tecu. ¢

/*This is a simple configuration test demo*/
static void ingenic tcu config attr(int id, enum tcu mode sel mode sel)
{

int 1 =0;

g tcu chn[id]. mode sel = mode sel

g tcu _chn[id]. irq type = FULL IR MODE;

for(i = 0; i <20 ;i+#)

sws_pr debug (&g tcu chn[id]);

/

W BN RIEEA, RAEOBAEARL, WRBKIEL & spec REMSEAT PR 19 5IE

Dige, RS HELZMNAARRERE .
7E{% | DIRECTION MODE. POS MODE. CAPTURE MODE. FILTER MODE #&z2 i i 2olc B X M teu JBiE

7 pwmO (gpio0) o
TE4# F QUADRATURE MODE A5 =X, Fit) B 5% 175 2 it B 6 B teu 3838 ) pwmO (gpio0) Al pwml (gpiol) NIEAE

3. fd AT AR AL A HE XS MR IE 5 N enable %38 185U 40 TAE

# cat enable

mode _sel :

0:GENERAL MODE 1:GATE MODE 2:DIRECTION MODE 3:QUADRATURE MODE
4:P0S_MODE 5:CAPTURE MODE 6:FILTER MODE

HH AR R R R o xamp ] ef R Y
## echo channel id mode sel > enable

## echo channel id > disable

channel: 00 disable
channel: 01 disable
channel: 02 disable
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channel: 03 disable
channel: 04 disable
channel: 05 disable
channel: 06 disable
channel: 07 disable

# echo 0 0 > enable
[ 164. 485676] mode id = 0

[ 165. 896941]
No. 20
[ 165. 896941]

[ 165, 912304] -stop——— -addr-b000201c-value—00000000————————
[ 165. 918236] -mask——— addr-b0002030-value—00ff80fe—————————
[ 165. 924181] -enable——-addr-b0002010-value-00000001——————————
[ 165. 930120] -flag—— -addr-b0002020-value-00010000—-———-———
[ 165. 936048] —Control—-addr-b000204c-value-00010004—————————
[ 165. 941990] ~full-——— -addr-b0002040-value-0000f fff—————————
[ 165. 947925] -half- -addr-b0002044-value-00005000-—————————
[ 165. 953874] ~TCNT-—— -addr-b0002048-value-0000b5bf—-———————
[ 165. 959811] —CAP reg base————— value—-00000000————————

[ 165. 965399] —CAP VAL register—value—00000000—————————

count

4, BN HEIE S N disable s kit E TAE T

# echo 0 > disable
# cat disable

channel: 00 disable
channel: 01 disable
channel: 02 disable
channel: 03 disable
channel: 04 disable
channel: 05 disable
channel: 06 disable
channel: 07 disable

Yl teu MAHMZIREM AL Z, UETHRABAERZIEL, HE2ATEZHHK LT 7, R
A spec AN R 2R 48 FH 7 206 ingenic tcu config attr BEUMAE LT T, B0 %W

SE AT T, RENE T ERIEC B A, SRR AE 3 SR 2 S R E .
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140ST ¥:1/E R G T B

14. 1 BRI A
OST /e #fE RGN 4F, 43 N global ost #l core ost. global ost &—A> 64bit FITFER4F, AT
BAE RGN IIRE. core ost RRMEAE — Y 32bit W4, JHTAERURIE RGERINE .

14. 2 WAL E
R B AT BT LE A B -

/drivers/clocksource/ingenic core ost.c

14. 3 HEZWEE
B T i

arch/mips/boot/dts/ingenic/x2000-v12. dtsi

B IR -

core ost: core-ost@0x12000000 {

compatible = “ingenic, core—ost”;
reg = <0x12000000 0x10000), /*Global ost*/

<0x12100000 0x10000>; /*Core ost¥*/
interrupt-parent = <&cpuintc);
interrupt-names = “sys ost”;
interrupts = <CORE SYS OST IRQ)>;
cpu—ost-map = <0 0x000),

<1 0x100>;

14. 3. 1 & WBRAGEE
BN IE 2T E ost 4o

14. 3.2 &AW HE XA E

14. 4 WERFELE

A% B E CLKSRC INGENIC CORE OST, Wc S iU .

Symbol: CLKSRC INGENIC CORE OST [=y]

Type : boolean
Defined at drivers/clocksource/Kconfig:334
Depends on: !ARCH USES GETTIMEOFFSET [=n]

Selects: CLKSRC OF [=y]
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Selected by: SOC X2000 [=n] && <choice> || SOC X2000 V12 [=y] && <choice> || SOC M300 [=n] && <choice>

14. 4.1 AEEBRINRFERE
WIZERAIABC B ost Xz

14. 4.2 W% HE XHRIFE

14.5 & RAER

/sys/devices/system/ clocksource

global ost /4

/sys/devices/system/clockevents

core ost T

14. 6 LA H i B
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15INTC H Wiz il a8

15. 1 FERIREST A
inte ST AIARFEBIALER B A0 TR . 64bit o ITURE T LA S ) 464 e T T F R B

15. 2 WBhHr B
U B T e

drivers/watchdog/ingenic wtd. c

15. 3 AW E
BT A B

arch/mips/boot/dts/ingenic/x2000-v12. dtsi

INTC H W2 il 25 8k -

cpuintc: interrupt—controller {

15. 3. 1 &R E
BiNdmiFESr=4 inte & &

15. 3. 2 &M H & XA E

15. 4 AZRIFECE
MRZIECE TRQ INGENIC CPU, BcE#tHitn T

Symbol : IRQ INGENIC CPU [=y]

Type : boolean
Defined at drivers/irqchip/Kconfig:201
Selects: IRQ DOMAIN [=y]

Symbol: INGENIC INIC CHIP [=y]

Type : boolean
Defined at drivers/irqchip/Kconfig:207
Depends on: MACH XBURSTZ [=y]
Selects: IRQ DOMAIN [=y]

Selected by: SOC X2000 [=n] && <choice> || SOC X2000 V12 [=y] && <choice> || SOC M300 [=n] && <choice>
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Selected by: SOC X2000 [=n] && <choice> || SOC X2000 V12 [=y] && <choice> || SOC M300 [=n] && <choice>

15. 4. 1 AR INRIFRE
WAZERABLE intc IRZEN.

15. 4.2 W% B & U mFEiLE

15.5 B& T AAER
BRI M T S A R 4

/sys/devices/platform/apb/10000000. clock—controller/subsystem/devices/12300000. core—intc

15. 6 [ FH F2 45 F 5 B
HE P

cat /proc/interrupts
CPUO CPUI
2: 804742 730919 XBurst? 2 xburst2-intc
3: 51396 90444 XBurst2 3 Jjz-mailbox
4: 158406 343976  XBurst?2 4 core timerevent
8: 0 0 XBurst2-irqchip 0 as—dma
9: 34037 24092  XBurstZ-irqchip 1 13500000. otg, 13500000. otg, dwc2 hsotg:usbl
11: 0 0 XBurstZ2-irqchip 3 pdma
12: 0 0 XBurst2-irqchip 4 pdmad
14: 0 0 XBurst2-irqchip 6 pwm—interrupt
15: 32684 24604 XBurst2-irqchip 7 13440000. sfc
26: 0 0 XBurst2-irqchip 18 13810000. vic
27: 25 136 XBurst2-irqchip 19 13710000. vic
28: 0 0 XBurst2-irqchip 20 13800000. isp
ERR: 0
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16BT B F

16. 1 IR fE S

16. 1. 1 AP6256 &5

x2000 {5 FH 142 AP6256 it B, AP6256 S 3L T- BCM4345C5 7 R HI4ER wifi Fl bluetooth HITh e,
® Dbluetooth fHhs7#: HCT UART $:1 . F4EURER PCM 0.,
® bluetooth FF& A FHrdEITE 5.0

16. 1. 2 1. 2. GPIO ThEeHiR

bluetooth FHk
Name 1/0 Description
BT REG_ON I Powerup/downinternalregulatorsusedbyBTsection
BT WAKE I HOSTwake—upBluetoothdevice
BT HOST WAKE 0 Bluetoothdevicetowake—upHOST
UART RTS N 0 BluetoothUARTinterface
UART _TXD 0 BluetoothUARTinterface
UART RXD I BluetoothUARTinterface
UART CTS_N I BluetoothUARTinterface
PCM_OUT 0 PCMDataoutput
PCM_CLK 1/0 PCMclock
PCM_IN I PCMdatainput
PCM_SYNC 1/0 PCMsyncsignal

16. 2 WFNPRALAL E

UK YRS iy AR B -

kernel/drivers/misc/
J—>bt_power bluesleep. ¢

16. 3 WEAWEE

16. 3. 1 WEAWBRIARLE

TEMR R B4 halleys v20. dts H, HEHATWI FERIARCE :
1. NEFIE vart
fuart0 {

status = “okay”;
pinctrl-names = “default”;

pinctrl-0 = <&uart0 pd>;
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2. MCEHEFEEHM>R gpio

bt _power {
compatible = “ingenic, bt power”;
ingenic, reg—on—gpio = <&gpd 20 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
ingenic, wake—gpio = <&gpd 21 GPIO ACTIVE LOW INGENIC GPIO NOBIAS)>;

3. . CE H A pem #2110

&as _be baic {
pinctrl-names = “default”;

pinctrl-0 = <&baic4d pd>;

16. 3. 2 &AW H & XA E

F P AT AR S PR 75 SR A A R B

16. 4 WIZgmFACE

PIRZICE BCM 4345C5 RFKILL, Mg S ViBHn .

Symbol : BCH 4345C5 RFKILL[=y]
Type : tristate
Prompt : Bluetooth power control driver for BCM-4345C5 module
Location :
->Device Drivers
-Misc devices

Defined a tdrivers/misc/Kconfig:499
Depends on : RFKILL[=y]

16. 4. 1 AEEBRIAGRFREE

PAZERABE B AT T %A B

16. 4.2 W% B & R E

JH PRI RRAE S B 75 SR 5% P i A R

16.5 W& RAER

UREh N E A Ja AR A AR T8
1. UART 55

# 1s dev/ttyS*
dev/ttyS0 dev/ttyS1 dev/ttyS3

2. FEJRE AR A

# cat sys/class/rfkill/rfkill0/name
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bluetooth

3. EBUAHICTT A
# 1s dev/snd/
controlCO pcmCODlp  pcmCOD3p  pemCOD5c  pemCOD7c  pemCOD9c

pemCODOp  pecmCODZp  pemCOD4p  pecmCOD6¢c  pemCODS8c  timer

16. 6 LA FE P A i B
16. 6. 1 Highfit i

VR BIRARSG LHU echo 1 sys/class/rfkill/rfkill0/state, 75 NIA]EE_E B AS B Dk
# echo 1 ) sys/class/rfkill/rfkill0/state
[ 1402. 277128] restore pin status is not defined

16. 6. 2 id i B D FRER A F Bk 1D

® i FEF: OceanWing bt test x2000

® fif# bluetooth fitH

®  ffifR UART 5 VR F A Hud 5 1R

# . /testsuite/OceanWing bt _test x2000 —d /dev/ttySO

16. 6. 3 ¥ F uart JBEMIA

5% bsa_server

MR FER : bsa_server

IR

1. #tA adb shell
ser@user-HP-Compaq-8200:"$ adb shell

2. 14T bsa server, BNIRS

# bsa server -r 14 —p /firmware/BCM4345C5 003. 006, 006, 0058. 0135. hed —u /var/run/ —d /dev/ttySO
® 1 {55 baudrate A 3M * (UART H¢ K3CFF 3M )

® —p fRE WA AT

® —ufREEM Dbt WAME

o dix%

e ANEEAE R L E AT bsa_server, T HIKE, 25 bsa_server TIEIEHHAT: M7
it adb shell #4447 bsa_server.
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3.bsa_server RS MING, SCIESFHERE, FEEMWA bt WA

# 1s var/run/bt*

var/run/bt-avk—fifo var/run/bt—-daemon—socket

16. 6. 4 Y& F pem iE BE IR
FRE W 5 R IE I

16. 6.5 T bsa server FASENE
1. bsa_server JFRKIEFII B

packages/example/App/bluetooth demo/BSA GATT Guide-v03. pdf
packages/example/App/bluetooth demo/BSA _Simple Guideline-vOl. pdf

2. demo YEIY H 3%

packages/example/App/bluetooth demo/3rdparty/

3. PRI#ZHPE app (FEYHZ bsa_server JF K FHFE)
a) MCER XiFTHE

# export PATH=prebuilts/toolchains/mips—gcc720—glibc226/bin:$PATH

b)  FENTF BN APP [f) build F, LA app manager N5 %/

# cd packages/example/App/bluetooth demo
# cd 3rdparty/embedded/bsa examples/linux/app manager/build

c) MENE

# export MIPSGCC-mips—Iinux—gnu—gcc

d)  GiF

# make CPU=mips clean
# make CPU=mips

e) build HFE FAERITHATIERF

# 1s mips/
app_manager obj/

16. 7 FAQ

16. 7.1 bsa_server A Fr-1pm ¥
TR FEBE AR S RE
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16. 7. 2 # WIEHHIRITE), AR IEFEER

3D M AN LHE
oA TFECEe /82408 UL /UL
BESA trace 7828@ 01/01
SA Trace 7829@ 01/61
BSA trace 7836@ B1/81
BSA trace 7831@ 01/01
BSA trace 7832@ 61/681
SA trace 7833@ 01/61
BSA trace 7834@ 01/081
BSA trace 7335@ 01/01
BSA trace 7836@ 61/081

A
BBh:
Beh:
oeh;
Boh:
Boh;
geh:
oeh:
Beh:
Beh:

R B AR A AE

BSA trace 7681@ 61/01

BSA trace 7684@ 01/61

24m
27m
27m:

27m

27m:

27m
27m

27m:
27m:

27m

B6h:27m: 423
BSA_trace 7682@ 01/01 B6h:27m
BSA trace 7683@ B1/01 86h:27m
BBh:27m

1425
1425
1425

425
425
425
pdls:
425
bl
1425
A3
425
. b=

SN
803ms:
B363ms
803ms :
263ms :
803ms:
203ms :
803ms:
803ms :
803ms:

1 795ms:
1 795ms ;
1 795ms :
1 795ms

MUM HLL LMO FACKETS : L 1EXuij}
Cmd Code : Bxfcb? (VSC [Set TV2TV 3D1)

tatus : Unknown HCI Command (©x@1}

Raw HCI Data Recelved:

0BeD: Be B4 01 b7 fc 81

e
[30TV]bsa_sv dm_send 3dtv_wsc _cmpl_cback
[3CTVIERROR bsa sv dm_send 3dtwv vsc cmpl chack FAIL
[30TV]bsa_sv_dm send 3dtv_wsc_cmpl cback RETURN:8
bsa sv dm send set config complete return status:0x0

HCILP Disable

BTM: BTM VendorSpecificCommand: Opcode: ©xFC27, Paramlen: 12.
UPIO set bluesleep_proto : @

Fail to open /proc/bluetooth/sleep/proto
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17WDT & 1449

17. 1 BERThReNH A

B I 2% T 7R AL 38 52 0 75 N R G R S R T U P AL AR, B I E R AR T LU AR R
fifE5. BIMEHERZ rtc SRAERINEE, @A nT i 1, 4, 16, 64, 256 fi1 1024, I HH
H 16bit T EEF 48, BRILZ AMESCHE a2

17. 2 B IR E
USRS T E A -

drivers/watchdog/ingenic wtd. c

17. 3 AW E
BTN B

arch/mips/boot/dts/ingenic/x2000-v12. dtsi

WDT # il Z5 i iR

watchdog: watchdog@0x10002000 {
compatible = “ingenic, watchdog”;
reg = <0x10002000 0x40);
interrupt-parent = <&core intc);
interrupts = <IRQ TCUO)>;

status = "ok”;

17.3. 1 &AW RAGRE
BRNGiES T4 WDT 4% o

17.3. 2 &AW HE X E
i P AT AREE shiji SR IEH WDT ¥4, #i% 1 AR BN disable:

&watchdog {

status = “disable”;

17. 4 AZFmFERE
W A%HECE INGENIC WDT, W& Uiiltn .

Symblo: INGENIC WDT/=y]
Iype: tristate

Prompt: Ingenic ingenic SoC hardware watchdog

Location:

=) Device Drivers
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—Watchdog Timer Support (WATCHDOG [=y])
Defined at drivers/watchdog/Kconfig:1212
Depends on: WATCHDOG [=y] && (MACH XBURST [=n] || MACH XBURSTZ [=y])
Selects: WATCHDOG CORE [=y]

17. 4.1 AR FRE
WEZEGAE B WT &1 1, BB R m .

--- Watchdog Timer Support

=% WatchDog Timer Driver Core

[ 1 Dbisable watchdog shutdown on close

*** Watchdog Device Drivers #***

software watchdog

Watchdog device controlled through GPIO-line
¥ilinx Watchdog timer

Cadence Watchdog Timer

Synopsys DesignWare watchdog

Max63xx watchdog
kel Ingenic ingenic S5oC hardware watchdog

> BCM7038 Watchdog

> Imagination Technologies PDC Watchdog Timer
> MEN A21 VME CPU Carrier Board Watchdog Timer
**%* |JSB-based Watchdog Cards ***

< > Berkshire Products USB-PC Watchdog

ViV Y o

A A ALMA A A A A A
VvV R

17. 4.2 WX H € X E
FP AT RRGE SEPR oK, KR IREIIIRCE

17.5 B&T AAER
R 7 A R 1 A B 4% T

/dev/watchdog

17. 6 o FHF2 45 P 5 B
AT SDK H busybox & BRIAFCE watchdog MBI, LA Jyillal S FH A58 B

watchdog [t Nlms]] [-T N[ms]] [-F] DEV

Periodically write to watchdog device DEV

Options:

—T N Reboot after N seconds if not reset (default 60)

—t N Reset every N seconds (default 30)

—F Run in foreground

Use 500ms to specify period in milliseconds

AT L R i 2 watchdog:
1. V0 PR A 3

watchdog —t 3 /dev/watchdogl /*5EfE 3s HAT—KBHIEESE ping+/
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2 WEHN ER

watchdog -t 5 —-T 3 /dev/watchdog0 /*3s JZR1) (HEHE 5s BAT— kB H], 3s BABHIMY reset) */
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18PDMA 51| 2%

18. 1 IR IThEENH
T g AE DMA #4488 (PDMAC) [T T2 A B AN (MSC, AIC, UART 28), ANEFAEAE 28 FILE (% 25 il B
FIAN 15 2% 2 [ B BEAL S B, SCRFZ A 32 AT 1) DMA J#IE .

18. 2 YA E
IR AR BT 7 L

drivers/dma/ingenic§ tree .
—— ingenic dma. c

—— ingenic dma. h

L—— Makefile

18. 3 A WELE
T E AL E

arch/mips/boot/dts/ingenic/x2000~v12. dtsi

PDMA 25 fil] 5 3 «

pdma: dma@13420000 {
compatible = “ingenic, x2000-pdma”;
reg = <0x13420000 0x10000>;
Interrupt—parent = <&core intc);
interrupt-names = “pdma”, “pdmad”;
Iinterrupts = <IRQ PDMA>, <IRQ PDMAD)>:
#dma—channels = <32>;
#dma-cells = <1>;

ingenic, reserved—chs = <0x3);

18.3. 1 &M BN E
BN 2774 pdma ¥ 5%

&pdma {

status = "okay”;

18.3. 2 &AW HE N E
FH P AT R4 52 7 75 3R 06 B PDMA ¥ 4%, W) LI %45 S E S disable.

&pdma {

status = “disable”;
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18. 4 AZHmIFRCE
MAZECE INGENIC PDMAC, FCE WM F:
Symbol: INGENIC PDMAC [=y]

Type : boolean
Prompt: Ingenic programmable dma controller (Of Driver)

Location:

-> Device Drivers
-> DMA Engine support (DMADEVICES [=y])

Defined at drivers/dma/Kconfig:280

Depends on: DMADEVICES [=y] && (MACH XBURST [=n] || MACH XBURSTZ [=y])

Selects: DMA_VIRTUAL CHANNELS [=y] && DMA_ENGINE [=y]

Selected by: SND_ASOC PDMA [=n] && SOUND [=n] && !M6SK && !UML && SND [=n] && SND_SOC [=n] &&
SND_ASOC_INGENIC [=n] && SND ASOC INGENIC AS_VI [=n]

18. 4.1 AIZEBRING IR E

WAZ BRI B PDMA B3],
& AT

--- DMA Engine support
[ 1] ©OMA Engine debugging
**% DMA Devices ***
<= Freescale eDMA engine support
< > IMG MDC support
< intel integrated DMA 64-bit support
(8] ingenic progrannable dna controller (of Driver)
< synopsys DesignWare AHB DMA platform driver
**% DMA Clients *#**

[ 1 Async_tx: O0ffload support for the async tx api
< > DMA Test client

v

18. 4.2 AZ B E X RFERE
1. P Rl R 4 SEbriE sk, ZHOZIKSIHIRL &
2. IREHMIAEL &, FMCEWHIT:

Symbol : DMATEST [=y]
Type : tristate
Prompt: DMA Test client

Location:

-> Device Drivers
-> DMA Engine support (DMADEVICES [=y])
Defined at drivers/dma/Kconfig:561
Depends on: DMADEVICES [=y] && DMA ENGINE [=y]

FCE Fmunh -
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--- DMA Engine support
] DMA Engine debugging
**%% DMA Devices ***
> Freescale eDMA engine support
> IMG MDC support
> Intel integrated DMA 64-bit support
J
=

e

* Ingenic programmable dma controller (Of Driver)

Synopsys DesignWare AHB DMA platform driver
k%% DMA Clients ***

E Async tx: Offload support for the async_tx api
*illlﬂﬂilﬁﬂ!ﬁlﬁ!ﬂﬁﬂi
18.5 W& AR

18. 5. 1 #2845 i
IR BN R T 5 A R LA R F 1 s

A A A A

# cd /sys/devices/platform/ahb2/13420000. dma/dma/

# Is

dmaOchan0 dmaOchanl4 dmaOchanZ2 dmaOchan25 dmaOchan30 dmaOchan8
dmaOchanl dmaOchanl5 dmaOchan20 dmaOchan26 dmaOchan31 dmaOchan9
dmaOchanl0 dmaOchanl6é dmaOchan2l dmaOchan27 dmaOchan4
dmaOchanll dmaOchanl7 dmaOchan22 dmaOchan28 dmaOchanb
dmaOchanl2 dmaOchanl®8 dmaOchan23 dmaOchan29 dmaOchan6
dmaOchanl3 dmaOchanl9 dmaOchan24 dmaOchan3 dmaOchan?

18. 5. 2 YRR S
FCE IR AR, AR R R R

# cd /sys/module/dmatest/parameters/

# Is

channel noverify threads per chan xor sources
device pq sources timeout

Iterations run verbose

max_channels test_buf size wait

18. 6 B2 713 F it B

18. 6. 1 dmatest MIRERF
Lo FENBIARFE A B

# echo dmaOchan3l > /sys/module/dmatest/parameters/channel
# echo 2000 > /sys/module/dnatest/parameters/timeout

# echo 1 > /sys/module/dmatest/parameters/iterations

# echo 1 > /sys/module/dmatest/parameters/run

2. kL

[ 148. 309057] dmatest: Started 1 threads using dmaOchan3l

[ 148. 309825] dmatest: dmaOchan31-copy: summary I tests, 0 failures 1355 iops 10840 KB/s (0)
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18. 6. 2 SST IRENFE FF Ik
PDMA ZRSEAE W AZFRHE) dmaengine BXBNHELE, W EN provider N HAMIRSHFE IR 4L dma £ 408
18, XHPLSST AT AR, NBufiE .

18.6.2.1 WEWEE

spi0: spi0@0x10043000 {

compatible = “ingenic, spi”;

reg = <0x10043000 0x1000>;

interrupt-parent = <&core intc);

interrupts = <IR{ SSIO)>;

dmas = <&pdma INGENIC DMA TYPE (INGENIC DMA REQ SSIO TX)),
<&pdma INGENIC DMA TYPE (INGENIC DMA REQ SSIO RX)>;

dma-names = “tx”, “rx”;

Haddress—cells = <I>;

#size—-cells = <0>;

status = “disabled”;

Hrd, dmas il dma—names 7 5N dma fHRECE.
dmas = <&pdma INGENIC DMA_TYPE (INGENIC DMA REQ SSIO TX)),
<&pdma INGENIC DMA TYPE (INGENIC DMA REQ SSIO RX));

dma-names = “tx”, “rx”;
dmas FE7 {4 1 PDMA $6k [ % N A% 4 18
dma—names N—AMx&, FHTAE SSI REHALAF F #1135 dma 4% % i

18.6.2.2  IRFNFEFMERRRE
T B2 PR ARE R dmaengine BRANAELE, AT consumer 3 BRANTR R 9 68 FAR IR api, {iFH
AR A [ o
7 SST IRFHAEF H A AR T

1. HiH dma channel

ingspi->txchan = dma request slave channel reason(dev, “tx”);

ingspi->rxchan = dma_request slave channel (dev, "rx”);

2. MBiE dma channel =%

dmaengine slave config(txchan, &tx config);

dmaengine slave config(rxchan, &rx config);

3. ARHUERIIRTT

txdesc = dmaengine prep slave sg(

txchan,
t->tx sg. sgl, t->tx sg. nents,
DMA DEV TO MEM, DMA PREP INTERRUPT | DMA_CTRIL ACK)
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rxdesc = dmaengine prep slave sg(
rxchan,
t->rx sg. sgl, t—>rx sg. nents,

DMA_DEV TO MEM, DMA PREP INTERRUPT | DMA CTRL ACK);

4. RAOF Rk

dmaengine submit (txdesc);
dmaengine submit (rxdesc) ;
dma_async_issue pending (rxchan) ;

dma_async_issue pending (txchan);
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19SADC ¥ 41| 2%

19. 1 HIRIThEENH
X2000 55 F ] A/D FEH B HR: 10 £ () Bk BERRUE 32, S HE 6 BB .

19. 2 WIZIEEERE

kernel-4.4.94/drivers/mfd/ingenic_adc_v13.c

kernel-4.4.94/drivers/mfd/ingenic_adc_aux.c

19. 3 BEWEE
B T E AL E

arch/mips/boot/dts/ingenic/x2000-v12.dtsi

ADC HiHL & 5 A «

sadc: sadc@170070000 {
compatible = "ingenic,x2000-v12-sadc"”;
reg = <0x10070000 0x32>;
interrupt-parent = <&core_intc>;
interrupts = <IRQ_SADC>;
interrupt-controller;

status = "ok";

19.3. 1 EE&EMBRINEE
BN 4 sade %%

19.3. 2 HEWHE LA E
P ol #R P8 75 SRAEAR 15t & P igs N sade, FEAfRE

&sadc {
status = "okay";

y A

19. 4 AZgRFARCE

19. 4. 1 WEBRINGRFEE
it & N AZ I 9w 1 sade RS

Symbol: MFD_INGENIC_SADC_V13 [=y]
Type : tristate
Prompt: Support for the Ingenic SADC core

Location:
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-> Device Drivers
-> Multifunction device drivers
Defined at drivers/mfd/Kconfig:417
Depends on: HAS_IOMEM [=y] && (MACH_XBURST [=n] || MACH_XBURST2 [=y])
Selects: MFD_CORE [=y]

Symbol: MFD_INGENIC_SADC_AUX [=y]
Type : tristate
Prompt: Support for the Ingenic SADC AUX
Location:
-> Device Drivers
-> Multifunction device drivers
Defined at drivers/mfd/Kconfig:425
Depends on: HAS_IOMEM [=y] && (MACH_XBURST [=n] || MACH_XBURST2 [=y])
Selects: MFD_CORE [=y]

19.4.2 A B E XU RERE

SADC e & S T -
[ 1 Support for Intel Atom SoC PMIC
<w> Support for the Ingenic SADC core
<*= Sypport for the Ingenic SADC AUX
[*] Ingenic sadc aux reference voltage 1.8V.
[*] ingenic sadec aux 18bit
[*] Ingenic tcu driver
[ 1] Ingenic tcu driver wi

19. 5 W& RAERK
Y& MR G 2 1Edev BT FAER I T M.

# 1s jdE“f1HGEH1

19. 6 5 FH 72 Fr- 18 B 5 B
19.6.1 NMARFIFEBEME

packages/example/Sample/sadc

19.6.1.1 @{ITRSEORRE
N FE 7 BRIAAT R /testsuite/sadc_sample

cd /testsuite/sadc_sample

. /sadc_sample adc_num

HA# ade num 38 /dev F ade & A5 1F x2000 & 4, ade num ATEXEIE N: 0, 1,2, 3,4, 5.
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20RTC &1 2%

20. 1 HRTh A4
SR (RTC) BT AT PAES 32 r YR AT JT B 3= s OC FAE RTC BRI SRAT T RO L N i AT 4E
XFEHL T, RTC HJEAEFE L BRI T2 . RTC BL& SRS, g B 45 38 4 DU K% W7 F R g g 28 o 12 4

20. 2 IXBHHLE
R P BT 7

drivers/rtc/rtc—ingenic. ¢

drivers/rtc/rtc—ingenic. h

20. 3 EAWEE
B T ELE

arch/mips/boot/dts/ingenic/x2000~v12. dtsi

RTC 42 | 5 3 =
rtc: rtc@0x10003000 {

compatible = “ingenic, rtc”;

reg = <0x10003000 Ox4c);
Iinterrupt—parent = <&core intc);
interrupts = <IRQ RTC);
system—power—controller;
power—-on—press—ms = <1000);

status = "ok”;

20. 3. 1 AWERIARLE
B BRI G 2 774 RTC 5645 -

20.3.2 B &M HEXRE
FH P o] #R P8 SEBR 75 SR 9] RTC 15 4%, 7EMRZK. dts HoZ 7 SBCE N disabled.

érte {

status = “disabled”;

20. 4 ARHFRFECE
PRZICE RTC DRV INGENIC, BCE iU .
Symbol: RTC DRV INGENIC [=y]

Type : tristate
Prompt: INGENIC RTC
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Location:
-> Device Drivers
-> Real Time Clock (RTC CLASS [=y])
Defined at drivers/rtc/Kconfig:142

Depends on: RTC CLASS [=y]

20. 4. 1 AZBOARFERE
PIZ BRI B RTC 33N, WCE S T

--- Real Time Clock
[*] set system time from RTC on startup and resume
(rtce) RTC used to set the system time
[*] Set the RTC time based on NTP synchronization
(rtc®) RTC used to synchronize NTP adjustment
[ 1] RTC debug support
*** RTC interfaces ***
/sys/class/rtc/rtcN (sysfs)
/proc/driver/rtc (procfs for rtcN)
J/dev/rtcN (character devices)
RTC UIE emulation on dev interface
Test driver/device
W>  INGENIC RTC|
Ingenic RTC suspend test
*kk TOCIRTC drivers ***
Abracon AB-RTCMC-32.768kHz-B5ZE-S3
Abracon ABx80x
Dallas/Maxim DS1307/37/38/39/40, ST M41T00, EPSON RX-8025
pDallas/Maxim DS1374
Dallas/Maxim DS1672
pallas/Maxim DS3232
Haoyu Microelectronics HYMB8563
Maxim MAX6900
Ricoh R20255/D, RS5C372A/B, RV5C386, RV5C387A
Intersil ISL1208
Intersil ISL12022
Intersil ISL12057
¥icor/Intersil X1205
NXP PCF2127
NXP PCF8523
Philips PCF8563/Epson RTC8564
nxp PCF85063
Philips PCF8583
ST M41T62/65/M417T80/81/82/83/84/85/87 and compatible
TI BQ32000
Seiko Instruments S-35390A
Ramtron FM3130
Epson RX-8581
Epson RX-8025SA/NB
EM Microelectronic EM3027
Micro Crystal RTC
Micro Crystal RV8803
*** SPI RTC drivers ***

* ¥ ¥

LAV et e e

[am] A NS L L Lo |
d

AAAANAAAAAAANAAAANMAAANAMAMANMANANAMAANMAMAMAARK
VVVVVVVVVVVVVVVVVYVVVVVVYVVVY

20.4.2 W% B & X wmERE
1. FH P A R 4 S s 75 >R 2 i Z KB L & .
2. RTC MR BC B SUSPEND TEST F1 SUSPEND ALARM TIME, FCEiRHan T :

Symbol: SUSPEND TEST [=y]
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20.

20.

Type : boolean
Prompt: auto suspend test
Location:
—> Machine selection
-> S0C type (S50C TYPE [=n])
Prompt: Ingenic RTC suspend test
Location:
-> Device Drivers
-> Real Time Clock (RTC CLASS [=y])
—> INGENIC RTC (RTC DRV_INGENIC [=y])
Defined at arch/mips/xburst/Kconfig:61
Depends on: SOC TYPE [=n]

Symbol: SUSPEND_ALARM_TIME [=60]
Type : integer
Prompt: suspend alarm time (second)
Location:
-> Machine selection
-> SOC type (SOC_TYPE [=n])
-> auto suspend test (SUSPEND TEST [=y])
Prompt: Ingenic RTC suspend alarm time Unit of second
Location:
-> Device Drivers
-> Real Time Clock (RTC CLASS [=y])
-> INGENIC RTC (RTC_DRV_INGENIC [=y])
-> Ingenic RIC suspend test (SUSPEND TEST [=y])
Defined at arch/mips/xburst/Kconfig:65
Depends on: SOC_TYPE [=n] && SUSPEND TEST [=y]

=R

--- INGENIC RTC

b W& RAEMK
BN RS B A

/dev/rtc0
6 7 FH A2 A 5 B

20. 6. 1 52 A PR R X

Lo HYefE A PEIC B k4T RTC AR E .
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2. EFmIEFNZIEE N
3. ITE S

echo mem > sys/power/state

PRI 60 F0 e B Bl — GO 5 I AN i Al DL e e 1) g

Halley5 Linux4.4 P#%F & F it
Copyright® 2005-2020 Ingenic Semiconductor Co., Ltd. All rights reserved.



ol 25

21EFUSE 0
21. 1 BRI RN

EFUSE Bt 735 efuse M EUHREMIIE L. WTLLEE efuse PIRAFHT cpu MIRAE

R B CHER .

21. 2 IXFHHLE
R P BT 7

BEEEGA

drivers/misc/jz efuse x2000. c

21.3 EAWEE
B T IEALE

arch/mips/boot/dts/ingenic/x2000~v12. dtsi

RTC 42 | 5 3 =

efuse: efuse@0x13540000 {
compatible = “ingenic, x2000-efuse”;
reg = <0x13540000 0x10000>;

status = "okay”;

21. 3. 1 A WERINEE
B BRI G B 2 7= 42 EFUSE 1245 o

21.3.2 HEWHEXRE

&efuse{!
status = “disabled”;

ingenic, efuse—en—gpio = <&gpd 19 GPIO ACTIVE LOW INGENIC GPIO NOBIAS)>;

21. 4 ARFRFEE
MIZECE JZ EFUSE X2000, MCE UiEHM R :

Symbol: JZ_EFUSE X2000 [=y]
Type : boolean

Prompt: JZ EFUSE X2000 Driver
Location:

-> Device Drivers
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-> Misc devices

Defined at drivers/misc/Kconfig:566

M FEHA efuse TEHNEAEN, FEATIF%E INGENIC EFUSE WRITABLE. iZZ:FECE 7R .

Symbol: INGENIC EFUSE WRITABLE [=y]
Type : boolean
Prompt: Ingenic Efuse X2000 Writable
Location:
-> Device Drivers
-> Misc devices

Defined at drivers/misc/Kconfig:575
Depends on: INGENIC_EFUSE X2000 [=y]

21. 4. 1 ARG E

BoE Amman
< = Analog Devices Digital Potentiometers
< > Dummy IRQ handler
< = Integrated Circuits ICS9325481
= > Enclosure Services
< > Medfield Avago APDS9802 ALS Sensor module
< > Intersil ISL290803 ambient light sensor
< = Intersil ISL29828 ambient light sensor
< = Taos TS5L2558 ambient light sensor
< = ROHM BH1780GLI ambient light sensor
< > BH1778GLC / SFH7778 combined ALS - Proximity sensor
< > APDS990X combined als and proximity sensors
< > Honeywell HMCH6352 compass
< > Dallas DS1682 Total Elapsed Time Recorder with Alarm
< » Texas Instruments DACTYS512
< = BMPB85 digital pressure sensor on I2C
< = EMPBAS5 digital pressure sensor on SPI
< = FSA9480 USB Switch

<*> [Eluetooth power control driver for BCM-4345C5 module
< > Lattice ECP3 FPGA bitstream configuration via SPI

[ 1 Generic on-chip SRAM driver

[ 1 3Z RSA Driver

[ 1 Linux pmem allocator

[*] Ingenic Efuse XZ2000 Driver

[ 1 Ingenic ak5811 Driver

[g] Ingenic Efuse X2080 Writable

[ 1 sy7734 driver

[ 1 ingenic rmem driver

21. 4.2 A% HE N wRFERE

FHP RTAR R S8 P i SRS I Z AR . A2 BOA AL E

21. 5 W& RER

RSN N T J5 2= 4E /sys/devices/platform/ahb2/13540000. efuse/efuse rw/ H3 FA LA 3L

1t
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AIE

Ingenic

chipid
chipkey
custid0
custidl
custid2
hideblk
nku

prt
socinfo
trim0
triml
trim2
userkey0

userkeyl

RN SRS N efuse —ANE, BARREANEBIMER, 2% pn Tt
21.6 MNAERFERHH
21. 6. 1 3EX efuse &/NE IR

cd /sys/devices/platform/ahb2/13540000. efuse/efuse rw/
cat chipid
cat ...

cat socinfo

H B userkey, chidkey, nku RN A G, A pedit iz 5 ik,

21.6.2 S¥IEZ| efuse FIENB

5 efuse B, BAEELL 16 FHZHFERHTRE AN, B 0x df4. LA socinfo N, 5k

0x2080020800 %] efuse H.
HATHES

cd /sys/devices/platform/ahb2/13540000. efuse/efuse rw/
echo 2080020800 > socinfo

H B userkey, chidkey, nku AU ARG, Apeidit iz ik,

21. 7T EREMN
efuse HASE N1, SNBSS Mt 7o A4 AN ol B e, BN i
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22GPIO J@H 1080

22. 1 BRI RS+ 4H

gpio —MAEBEAT T AR B I A 2B 2 F 1, AR gpio A
(1 gpio FEJYME 5 Nt AR WA DR, T EE e B A I DI
arch/mips/boot/dts/ingenic/x2000-v12-pinctrl. dtsi

ff arch/mips/boot/dts/ingenic/"#RZ”. dts SRR E, LR S THREE . W%
K gpio IXBNFIET gpio FRGELH, IRAMRIFEIT gpio &M,

22.2 IXFHHL B
R P BT T

drivers/gpio

REAF NI I hREE I, 7
A IAIE LU SR E s

22.3 WEAWEE
W T E AL E

arch/mips/boot/dts/ingenic/x2000-vi12-pinctrl. dtsi

¥4 GPIO R B 4 R -

é&pinctrl {

vart0 pin: uartO-pin {
vart0 pd: uartO-pd {
ingenic, pinmux = <&gpd 23 26);
ingenic, pinmux—funcsel = <PINCTL FUNCTION2);

}:
vartl pin: uvartl-pin {

vart2 pin: uart2-pin {

vart3 pin: uart3-pin {

22.3. 1 HEWBIARE
halley5 v20.dts FFRLE T % GPIO FIEKIABCE , JEK PA 41 GPIO Fit &4 1. 8V (PA 4H GPIO v i &
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4 1.8V By 3. 3V)

&pinctrl {

ingenic, gpa voltage = <GPIO VOLTAGE 1V&>;
Y

22.3.2 BEWHEXRE

22.3.2.1 F2E pincfg Bk
Y gpio MENEATIREE MM, AILL#EIE " ingenic, pinefg” F&EHA pin B NE 14,
e
T
= E
YRS
SCHMITT
SLEW RATE

HARIEE:

ingenic, pincfg = <{gpio group start pin end pin pincfgs>

Hr pincfgs A BLE LR ER:
H#define PINCTL CFG BIAS DISABLE

H#define PINCTL CFG BIAS HIGH IMPEDANCE
H#define PINCTL CFG BIAS PULL DOWN
H#define PINCTL CFG BIAS PULL PIN DEFAULT
H#define PINCTL CFG BIAS PULL UP

H#define PINCTL CFG DRIVE STRENGTH
H#define PINCTL CFG FILTER 10
H#define PINCTL CFG INPUT SCHMITT ENABLE 11
H#define PINCTL CFG SLEW RATE 17

© & A L N~

# PINCFG_PACK (PINCTL_CFG DRIVE STRENGTH, 7) # value: 0 ~ 7
# PINCFG_PACK (PINCTL_CFG BIAS DISABLE, 1)

# PINCFG_PACK (PINCTL_CFG PULL _DOWN, 1) # fEEETHr

# PINCFG_PACK (PINCTL CFG PULL UP, 1) # (EhE LH

# PINCFG_PACK (PINCTL_CFG_INPUT SCHMITT ENABLE, 1)

# PINCFG_PACK (PINCTL_CFG SLEW RATE, 1)

(LUE
mac0 rgmii pl normal: macO-rgmii—pl-normal {
ingenic, pinmux = <&gpc 1 5>, <&gpc 10 10V, <&gpc 12 15);
ingenic, pinmux—funcsel = <PINCTL FUNCTIONI>;
ingenic, pincfg = <&gpc 1 5 PINCFG_PACK (PINCTL_CFG _DRIVE_STRENGTH, 7)>, |
<&gpc 10 10 PINCFG_PACK (PINCTL_CFG _DRIVE STRENGTH, 7)), |
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<&gpc 12 15 PINCFG PACK (PINCTL CFG DRIVE STRENGTH, 7)>;

},.
22.3.2.2 MEHE pincfe B
ME X —ANE GPIO B, AT PAACE GPIO i@ tE. HAKWI T :
#define INGENIC GPIO BIAS MASK Ox7
#define INGENIC GPIO BIAS SFT 0

#define INGENIC GPIO NOBIAS (0 << INGENIC GPIO BIAS SFT)
(1 << INGENIC GPIO BIAS SFT)
(2 << INGENIC GPIO BIAS SFT)
(3 << INGENIC GPIOQ BIAS SFT)

(4 << INGENIC GPIO BIAS SFT)

#define INGENIC GPIO PULLEN
#define INGENIC GPIO PULLUP
#define INGENIC GPIO_PULLDOWN
#define INGENIC GPIO HIZ

#define INGENIC GPIO DS SFT
#define INGENIC GPIO DS MSK
#define INGENIC GPIO DS 0
#define INGENIC GPIO DS 1
#define INGENIC GPIO DS 2
#define INGENIC GPIO DS 3
#define INGENIC GPIO DS 4
#define INGENIC GPIO DS 5
#define INGENIC GPIO DS 6
#define INGENIC GPIO DS 7

3

Ox7

(0 << INGENIC GPIO DS SFT)
(1 << INGENIC GPIO DS SFT)
(2 << INGENIC GPIO DS SFT)
(3 << INGENIC GPIO DS SFT)
(4 << INGENIC GPIO DS SFT)
(5 << INGENIC GPIO DS SFT)
(6 << INGENIC GPIO DS SFT)
(7 << INGENIC GPIO DS SFT)

#define INGENIC GPIO SLEW RATE SFT 6

#define INGENIC GPIO SLEW RATE (1 << INGENIC GPIO SLEW RATE SFT)
#define INGENIC GPIO SCHMITT SFT 7

#define INGENIC GPIO SCHMITT (1 << INGENIC GPIOQ SCHMITT SFT)

M ERHZA B R FE— A GPI0 B, i FEERI AT, Flan, K GPTO L& N E4i. SCHMITT. 3K

ZhAET) 6

INGENIC GPIO DS 6 ));

ingenic, lcd-pwm—gpio = <&gpc 1 GPIO ACTIVE LOW (INGENIC GPIO PULLUP | INGENIC GPIO SCHMITT |/

SE SR GPTO 7491«

bt _power {
compatible = “ingenic, bt power”;
ingenic, reg-on—gpio = <&gpd 20 GPIO ACTIVE LOW INGENIC GPIO NOBIAS)>;

ingenic, wake—gpio = <&gpd 21 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
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22.3.2.3

RYKIR GPIO LB

TERGARIRET, EFXF AN TF AR GPIO BEEA—HE, APEKRGIRIRTIFE, T ZXF GPI0 HEATHIA
R R A E

TEMRAR. dts SCPFAR, AT LUBIE AL E LRI gpio %4 gpio @Y, ik RGIERHRES, AT HIRFPIRAS.
filtn: BCE PAZL(0 - 10) ) pin N ERLRZ, (11 - 16) N

&gpa {

ingenic, gpio—sleep—pul lup
ingenic, gpio—sleep—pulldown
ingenic, gpio—sleep—hiz
ingenic, gpio—sleep—Ilow

ingenic, gpio—sleep—high

012345678910,
O

O

O

<11 12 13 14 15>;

I SEPR TG DU B LR Rk

/* Board Sleep GPIO configuration. */
/%¥<0123.... 31>, set one of the pin to state. */
&gpa {
ingenic, gpio—sleep—pullup = Oy
ingenic, gpio—sleep—pulldown = Oy
ingenic, gpio—sleep—hiz =)
ingenic, gpio—sleep—Ilow =)
ingenic, gpio—sleep—high = Oy
};
&gpb {
ingenic, gpio—sleep—pullup = Oy
ingenic, gpio—sleep—pulldown = Oy
ingenic, gpio—sleep—hiz =)
ingenic, gpio—sleep—Ilow =)
ingenic, gpio—sleep—high = Oy
};
&gpc {
ingenic, gpio—sleep—pullup = Oy
ingenic, gpio—sleep—pulldown = Oy
ingenic, gpio—sleep—hiz =)
ingenic, gpio—sleep—Ilow =)
ingenic, gpio—sleep—high = Oy
};
&gpd {
ingenic, gpio—sleep—pullup = Oy
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ingenic, gpio—sleep—pulldown = Oy

ingenic, gpio—sleep—hiz =)

ingenic, gpio—sleep—Iow =)

ingenic, gpio—sleep—high = Oy
};

22.3.2.4 MEPAHBE
FH P a] R s S s 75 SR0Ks PA ZHFE R EC &M 3. 3V
&pinctrl {

ingenic, gpa voltage = <GPIO VOLTAGE 3V3>;

},.
VER: 4 PA Al A 3. 3V HL A 75 BB MU 0o il VIDDTO033 CIM [t He o

22. 4 AR FILE
PAZICE GPTOLIB, Mo il T
Symbol: GPIOLIB [=y]

Type : boolean
Prompt: GPIO Support

Location:

—> Device Drivers

Defined at drivers/gpio/Kconfig:34

Depends on: ARCH WANT OPTIONAL GPIOLIB [=n] || ARCH REQUIRE GPIOLIB [=y]

Selected by: BCWA7XX [=n] && <choice> || ARCH REQUIRE GPIOLIB [=y] |/ PINCIRL AT91 [=n] && PINCIRL [=y]
&& OF [=y] && ARCH AT91 || PINCTRL AT9IPIO4 [=n] && PINCTRL [=y] && OF [=y] && ARCH AT91

Symbol : ARCH REQUIRE GPIOLIB [=y]
Type : boolean

Defined at drivers/gpio/Kconfig:23

Selects: GPIOLIB [=y]

Selected by: GPIO TXX9 [=n] || MIPS ALCHEMY [=n] && <choice> || AR7 [=n] && <choice> || ATH79 [=n] && <choice
/| BCM63XX [=n] && <choice> || MACH INGENIC [=n] &% <choice> || MACH XBURST [=n] &

Symbol: ARCH WANT OPTIONAL GPIOLIB [=n]
Type : boolean
Defined at drivers/gpio/Kconfig:13
Selected by: BCMA7XX [=n] && <choice>

Symbol: GPIOLIB IRQCHIP [=n]

Type : boolean
Defined at drivers/gpio/Kconfig:59
Depends on: GPIOLIB [=y]
Selects: IRQ DOMAIN [=y]
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Selected by: PINCIRL AT91 [=n] && PINCTRL [=y] && OF [=y] && ARCH AT91 |/ PINCIRL AT91PIO4 [=n] && PINCIRL
[=y] && OF [=y] && ARCH AT91 || PINCTRL AMD [=n] && PINCTRL [=y] && GPIOLIB [=y] || PI

22. 4.1 WA RPFELE
PAZERAEC B GPTO IKZ), Mo A man .

-B- GPIO Support

[ ] vebug GPIO calls

[*] /sys/class/gpio/... (sysfs interface)
Memory mapped GPIO drivers --->
I2C GPI0 expanders --->
MFD GPIO expanders ----

‘PI or I2C GPIO expanders --->
ISB GPID expanders ----

22.4.2 WX A& X G E
FH P AR SEBR R 52 S GPTO 4 AL L.

22.5 B&T HAER
FENSH gpio W AMIRTILT, 7T LMEIE/sys/class/gpio ¥,
4%

fEfil gpio FAMIH, 1A

/sys/class/gpio/

22.5.1GPI0 A S H Ui
“export”: P FEA LA S K-S BX A, BERNZZH,
Bl. lan: iR AL EAE G GPTO 19,

=~ GPIO fyfzihl S P 2

echo 19 > export

F28 GPIO \#19 B —A “gpiol9” Fi&.
“unexport”: SHFIH P2 EE. Hln

echo 19 > unexport

YRR A export” LS HH “gpiol9” 55,

22. 5.2 GPIO @
GPI0 {2 54 (LL GPIO 42 Af):

/sys/class/gpio/gpiod2

FEA W/ 5 R

/sys/class/gpio/gpio42/direction
/sys/class/gpio/gpio42/value
/sys/class/gpio/gpio42/edge

/sys/class/gpio/gpio42/active low

® direction:
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AR 7in” 8 “out”. X/MEEFIZITE AN

FHN out” I, KT HIEI BN H RS O TR RIZ 4T, “low” BY “high” HYHLPE M
ZEN GPIO MAECE, EAVIGHIE.

ERE R NEA SRR GPIO 771, B 7E 5 H I W AZ ARSI A B so vF FH P 23 18] ] DL E T
BCE GPIO Jrfl, B4R EYEMGEAAELE,

® value:

WERE 0 (IRHESF) =8 1 GEHSF) . Wi GPI0 ECE N, XAME AR EERME. AIERE
H# LA = PR A

WER S AT B E N E S, HWRCKRE 1/ A b Brigsl (L edge” iR ),  AR7TEL
XX A AT FH G W44 (pol1(2)) ,  H%& 45 A o 75 AR A7 v 7 fid I 3 [m] o 4an SRARASE FH 6 10 #4
(poll1(2)), %7 events H1¥%E POLLPRI Al POLLERR. 1 BARAE FH 46 B AF (select (2)), iH7E
exceptfds WEMIHEK AR, ERIIRIE (poll (2))REIZ 5, BEATRUEE 1seek (2) #AEEL
W sysfs SCAFIFFEGH Sy, AT LAOG X AN SO I 841 T R e IR

® cdge:

LIS H] “none”. “rising”. “falling” BE “both”, X LEFRFH 5 NI AF A LUEEAT
b R AR, SRR (select (2)) fE " value” SXEHIR Bl . XA ST 7EIX AN BI AT AR & A
A A b AR N G| I, A AR

® active low:

A E 0 () B 1 (). BAEMIERET BB BIEM\(EE\VE. CFAESZE
Wit edge” JEMEWRE 1 "rising”.

22. 6 NLFFE P A Ui B
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23SMB 12C ¥

23. 1 IR ThENH

SMB A 2R R LR R AT R 0, R ERAT AR LR (SDAY FIEATHSBh (SCL) ZHJ, XUk H 2R 7F i 4 31| i 2%
A% 2 MBS B . A BEEE — AN — bl I HaT DURIE & RIThAE /R 2 “Rikas” sk “ 8
Was 7, FEPATEER ALY, BT N ENLBMNL. RS R IGG I/ 21k B2k R ot A&
FRES B 5 AR VPR I WA o IR BERT (B PY, ATAA] F-hik PR v 2% R A A0 AT 2%, SMB 428 il 2 2 A 1F
EEHIN, BERGTHEMNL, H2, ASCRERIEAE N EHRMNLEIT

i2c AN SMB, SMB CHFMIHEIAH i2c, SXHF 100Kb/s Al 400Kb/s, 12C O WEHESE pmu
camera, BT i2¢ EEOMHATACE.

23.2 IXFHHL B
R 5 YA i -

drivers/i2c/busses/i2c-ingenic. c

23.3 WEAWEE
B T IEALE

arch/mips/boot/dts/ingenic/x2000~v12. dtsi

i2¢ ¥ A5k :
72c0: i2c@0x10050000 {

»

compatible = “ingenic, x2000-i2c”;
reg = <0x10050000 0x1000);
Interrupt—parent = <&core intc);
Interrupts = <IRQ I2C0);
#address—cells = <I);
#size-cells = <O);

status = “okay”;

i2cl: i2c@0x10051000 {

i2c2: i2c@0x10052000 {

i2c3: i2c@0x10053000 {

107

Halley5 Linux4.4 W% & Fit
Copyright® 2005-2020 Ingenic Semiconductor Co., Ltd. All rights reserved.



.1 ﬁéﬂ%

},.

12c4: i2c@0x10054000 {

},.

12c5: 1i2c@0x10055000 {

},.

23.3. 1 BAMEARLE
WM ERINGRiIFES T4 12c—adapter) ¥ & f i2c—adapter3 ¥4

23.3.2 WHEWHE XLE

FH P al MR 4 SR 75 SR FT B SC B2 i2¢ adapter #4%, AR R &M K i2c—adapter 750 N AR
Mif) i2¢-client W4&. BHlUl:
&12c3 {

status = “okay”;
clock—frequency = <100000);
timeout = <1000);
pinctrl-names = “default”;

pinctrl-0 = <&i2c3 pa);

0v2735 0:0v273560x3d {
status = “ok”;
compatible = “ovti, ov2735b";
reg = <O0x3d);
pinctrl-names = “default’, “default”;
pinctrl-0 = <&vic pa low 10bit);
pinctrl-1 = <&cim vic _mclk pe);

ingenic, rst—gpio = <&gpa 10 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>:
Ingenic, ircutp—gpio = <&gpb 3 GPIO ACTIVE HIGH INGENIC GPIO NOBIAS>;
Ingenic, ircutn-gpio = <&gpb 0 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;

port {
0v2735 ep0:endpoint {
remote—endpoint = <&isp0_ep);
bus-width = <10); /#% Used data lines #/
data-shift = <0); /% Lines 9:0 are used */

/* If hsync-active/vsync-active are missing,
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embedded BT. 656 sync is used */

hsync-active = <1>;
vsync-active = <I1);
data—active = <1>;
pclk-sample = <1>;

},.

/% Active high */
/% Active high */
/% Active high */
/% Rising */

23.4 NEHRIFRLE

PAZICE 12C_INGENIC, MiE B T -

Symbol: I2C INGENIC [=y]

Type : boolean

Prompt: Ingenic SoC based on Xburst arch’s IZ2C controler Driver support

Location:
-> Device Drivers
=> I2C support
-> I2C support (I2C [=y])
=> I2C Hardware Bus support
Defined at drivers/iZ2c/busses/Kconfig:996
Depends on: 12C [=y] && HAS IOMEM [=y]

23.4. 1 AZBARFRE

WAZBRABC B 12C #2645 305, EoE A man T

*%¥* T12C system bus drivers (mostly embedded [/ system-on-chip) #**#*

CBUS I2C driver

Synopsys Designllare Platform
EMMA Mobile series I2C adapter
GPID-based bitbanging I2C

OpenCores I2C Controller
Rockchip RK3xxx I2C adapter

Simtec Generic I2C interface
¥ilinx I2C Controller

V VYN VY VYV VY Y

controler i2c no restart mode

Firs—immlA A AN A A NAA AN

PCA9564 fPCA9665 as platform device

Imagination Technologies I2C SCB Controller

*[] Ingenic SoC based on Xburst arch's I2C controler Driver support

1
64) INGENIC I2C Controller FIFO length
] enable or disable Ingenic Soc's I2C driver debug info

*#** External I2C/SMBus adapter drivers #*#**

Oiolan U2C-12 USB adapter
Parallel port adapter (light)

TADS evaluation module
Tiny-USB adapter

o WL L R R
VNN

**%* QOther I2C/SMBus bus drivers #*#*%
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23.4.2 W% B & U mERLE
1. P el MR 4 S bR 5 SR 2ot 12C #2128 3K 50
2. AP AT A SR B P AR al ) /dev N, BLE 12C CHARDEV, ECE #iBHWT:

Symbol: 12C CHARDEV [=y]
Type : tristate
Prompt: I2C device interface
Location:
-> Device Drivers
=> I2C support
-> I2C support (12C [=y])
Defined at drivers/i2c/Kconfig:49
Depends on: I2C [=y]

=R
--- I2C support

é* Enable compatibility bits for old user-space
*élllliﬁlﬂﬁ!ﬂﬁﬂiﬂﬂiﬁiﬁﬁﬁé

<% [2C bus multiplexing support
Multiplexer I2C Chip support --->
[*] sutoselect pertinent helper modules
I2C Hardware Bus support ---=>

< > I2C/SMBus Test Stub

[ ] I2C slave support

E 12C Core debugging messages

[ 1] 12C Algorithm debugging messages
[ 12C Bus debugging messages

23. 5 & RAER
FTJF 12C_CHARDEV I I J5 W4 7E /dev I A= BSAH . 115 14 -

1s /dev/i2c-
i2c-0 1i2¢-2 i2¢-3 iZc—4

23. 6 NFHFEFPAE A Ui B
BE 120 MLk

# i2cdetect -1

i2c-0 iZc 12c0 I2C adapter
i2c-2 iZc 12c2 I2C adapter
i2c-3 iZc 12c¢3 I2C adapter
i2c4 iZc 12c4 I2C adapter
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24SS1 SPI #:0

24. 1 BERINEEN B

SST B — NN LA ATH T, v DL S| 2 oSl -4 (A/D) Fedds. & 00F HLAS Y fift
A28 D) R HAt A FH BB AT AL S B E B B . X2000 A M300 3745 SST EEFE R fy (i B AT AR Be 82 1 (SPT) i,
® GPIO Ihfediiik

Name 1/0 Description

SSI_CLK Output Serialbit-rateclock

SSI_CEO Output Firstslaveselectenable

SSI DT Output Transmitdata(serialdataout)

SSI DR Tnput Receivedata(serialdatain)
® GPIO %M

SSI10 PB28-31 FUNCTIONI
SSI1 PC09-12 FUNCTIONZ
SSI10 PD08-10 PD13 FUNCTIONI
SSI1 PD17-19 PD22 FUNCTIONZ

24. 2 WHIELAE
IR YRS Py £E A7 B -
kernel/drivers/spi
—— ingenic spi.c
—— ingenic spi.h
F—— spidev. ¢
F— spi.c

F—— spi-bitbang. ¢

24. 3 HEWEE
B8 A i iy

arch/mips/boot/dts/ingenic/x2000-v12. dtsi

SPT 2 il 28 A «
spi0: spi0@0x10043000 {

compatible = “ingenic, spi”;

reg = <0x10043000 0x1000>;

interrupt-parent = <&core intc);

interrupts = <IR{ SSI0)>;

dmas = <&pdma INGENIC DMA_TYPE (INGENIC DMA_REQ SSIO TX)),
<&pdma INGENIC DMA TYPE (INGENIC DMA REQ SSIO0 RX)>;

dma-names = “tx*, “rx”;
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Haddress—cells = <I>;
#size—cells = <0>;
status = “disabled”;

]’.

spil: spil@0x10044000 {

},.

24.3. 1 ERBRIAGE
PP BRIA G SPT 2741 38 4 4% .

24. 3.2 AW H & XA E
FA P A MR SR 75 SR ¥TJT SPT #5428 15 4%, #iln:
&spi0 {

status = “ok”;
pinctrl-names = “default”;

pinctrl-0 = <&spi0 pb>;

spi-max—frequency = <54000000);

num-cs = <2;

cs—gpios = <00, <O);

/¥cs—gpios = <&gpa 27 GPIO ACTIVE HIGH INGENIC GPIO NOBIAS>, <&gpa 27 GPIO ACTIVE HIGH
INGENIC _GPIO NOBIAS);*/

ingenic, chnl = <0);

ingenic, allow cs_same = <I1);

ingenic, bus_num = <0);

ingenic, has_dma_support = <0); /*%F#E dua, FHEIE pdma FE*/

ingenic, spi-src—clk = <1>;/*0. ext; 1. ssi*/

/% Add SPI interface device %/

spidev: spidev@0 {
compatible = “rohm, dh2228fv”;
reg = <0>;
spi-max—frequency = <10000000);

24. 3.3 FH gpio ) spi X

i — SRR I BCEE SR, AT LR AT bitbang [ gpio &40l spi DiRE.
B spi-gpio AL, WA RIARTT AR

5 arch/mips/boot/dts/ingenic/halleyb v20. dts*

/A
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spi _gpio {

status = “okay”;
compatible = “spi—gpio”;
Haddress—cells = <Ox1>;
ranges;
gpio-sck = <&gpb 28 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
gpio-miso = <&gpb 29 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
gpio-mosi = <&gpb 30 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
cs—gpios = <&gpb 31 GPIO ACTIVE LOW INGENIC GPIO NOBIAS)>;
num-chipselects = <1>;
/* clients */
spidevl: spidevl@0 {

compatible = “rohm, dh2228fv”;

reg = <0);

spi-max—frequency = <500000)>;

24. 4 AHRFIE
PIAZICE INGENIC SPT, BCEBEHILI T :

Symbol : INGENIC SPI [=n]
Type : tristate
Prompt: Ingenic SPI Controller
Location:
-> Device Drivers
-> SPI support (SPI [=y])
Defined at drivers/spi/Kconfig:56
Depends on: SPI [=y] && SPI MASTER [=y] && (MACH XBURST [=n] |/ MACH XBURSTZ [=y])
Selects: SPI BITBANG [=y]

24.4. 1 AZBARFRE
WAZ BRI ] SPT #2534k 28 IR 5

24.4.2 WX B E X GwERCE
FH P TR SRR SR AT SPT 43 i, CE S T
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--- SPI support
[1] pebug support for SPI drivers (NEW)
*** SPI Master Contraoller Drivers ***
<p> _Ingenic SPI Controller
[1] ingenic SoC SSI controller @ for SPI Host driver (NEW)
[ ] Use GPIO CE on Ingenic S5I controller @& (NEW)
< > Altera SPI Controller (MEW)
Utilities for Bitbanging SPI masters
Cadence SPI controller (NEW)
CPI0-based bitbanging SPI Master (NEW)
IMG SPFI controller (MNEW)
Freescale SPI controller and Aeroflex Gaisler GRLIB SPI controller (NEW)
OpenCores tiny SPI (NEW)
Rockchip SPI controller driver (NEW)
NXP SC1BIS602/602B/663 I2C to SPI bridge (MEW)
Analog Devices AD-FMCOMMS1-EBZ SPI-I2C-bridge driver (NEW)
“ilinx SPI controller common module (NEW)
“ilinx ZyngMP GQSPI controller (NEW)
pesignWare SPI controller core support (MEW)
*** SPI Protocol Masters ***
<*>  lser mode SPI device driver support
< > Infineon TLE62X® (for power switching) (NEW)

i
*
i

M

AAAMANAANAAA
VY VAV Y YV VY NVY

24. 4.3 F gpio Bi#l spi #HiX
R — SRR R PSR SR, ] PSR ZET bitbang B gpio A spi ZhAE.

Device Drivers -——>
[*] SPI support —=>
<> Ingenic SPI Controller  /*%#% ingenic ssi I EY/
—%—- [Utilities for Bitbanging SPI masters
<*> GPIO-based bitbanging SPI Master
<*> User mode SPI device driver support /#/5J/5 )/ HELHEBRERE T m*/

24. 5 W& HRAER
KBNS 1og

[ 0.298196] INGENIC SSI Controller for SPI channel 0 driver register

AR T

/dev/spidev0. 0

2{ER gpio BN spi PSS, FEAE AT AT spidev%d. %d*, fI0:

/dev/spidev32766. 0

24. 6 N FHFE AL FH Ui BA
WAZI spi WXBIFEF T spi FRAEMHR S
B SRR PMEA spidemo AT
B A RIENAZE AT spi IXENHEEIE spi BRI
B A UIEASFEEN spi ioc transfer #{E spi O
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24.6.1 Wi spi &5

24.6.1.1 PEREHAE

kernel/Documentation/spi/spidev_test.c

24.6.1.2 WK
1. %% SSTO DT A1 SSTO DR 2| J4g

# ./spi_test ——help
. /spi_test: unrecognized option '——help’
Usage: . /spi_test [-DsbdIHOLC3]
-D —device device to use (default /dev/spidevl. 1)
-s —speed  max speed (Hz)
-d ——delay delay (usec)
-b —bpw bits per word
-1 —loop loopback
-H —cpha clock phase
-0 —cpol clock polarity
-L —Isb least significant bit first
-C ——cs—-high chip select active high
-3 —Swire SI/S0 signals shared
-v —verbose Verbose (show tx buffer)
- Send data (e.g. "1234\xde\xad”)
-N ——no-cs no chip select
-R ——ready slave pulls low to pause
-2 ——dual dual transfer

-4 —quad quad transfer

2. spidev_test-D/dev/spidev0. 0

24.6.1.3 WRAER

# . /spi_test D /dev/spidev0. 0
spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

[oenn.. O, €.

RX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF F0 0D

24. 6.2 YR spi nor flash

E1%F spi #1010 nor flash, WAZCZEA XN IRAISZRE, A8 H N f 2 IEmECE R ],

24.6.2.1 FEAE

packages/example/Sample/spi/
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24.6.2.2 REWEE
WA AL E -
x2000/kernel—4. 4. 94/arch/mips/boot/dts/ingenic/halley5 v20. dts

it ZEAE spi TR AR nor flash {747 44

&spi0 {

status = "okay”;

/% Add SPI nor flash */
spinor: spinor@0) {
status = "okay”;
compatible = ”jedec, spi-nor”;
reg = <0);
spi-max—frequency = <10000000)>;

24.6.2.3 HWEHEFERLE

1. %Wk kernel—4. 4. 94/drivers/mtd/spi—nor/spi—nor. ¢
& : Device Drivers > Memory Technology Device (MTD) support
%+ SPT-NOR device support, & FEFR:
< > GSmartMedia/xD new translation layer
< > Log panic/oops to an MTD buffer
[ ] Fetain master device when partitioned
RAM/ROM/Flash chip drivers --->
Mapping drivers for chip access --->
Self-contained MTD device drivers --->
[ ] NAND ECC Smart Media byte order
-*%-  NAND Device Support --->
< > 0OneNAND Device Support ----

LPDDR & LPDDR2 PCM memory drivers --->
<@> SPI-NOR device support ---

<*> Enable UBI - Unsorted block images --->

2. ZWi¥ kernel—4. 4. 94/drivers/mtd/devices/m25p80. ¢
fiHE: Device Drivers > Memory Technology Device (MID) support > Self-contained MTD device

drivers

3% Support most SPI Flash chips (AT26DF, M25P, W25X, ...), W TEFix:
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24.6.2.4

< > Support for AT45xxx DataFlash (NEW)

<> Support most SPI Flash chips (AT26DF, M25P, W25X,
< > Support SST25L (non JEDEC) SPI Flash chips (NEW)

Uncached system RAM

hysical system RAM

est driver using RAM
MTD using block device

*** Disk-On-Chip Device Drivers ***
< > M-Systems Disk-On-Chip G3
<*> Ingenic series SFC driver

ANNNAA
VNN N

Sselect Ingenic series SFC driver version (Use ingenic sfc d
he SFC external memory (nor or nand) (Support ingenic sfc-

R

% nor flash i} L& BT,

1F kernel—4. 4. 94/drivers/mtd/spi—nor/spi-nor. ¢ F#R#E nor flash AS, BR FRELZ

A X IR S SR, R R B B X NS

s

static const struct flash info spi _nor ids[] = {

/# Atmel — some are (confusingly) marketed as “DataFlash” */

{ “at25fs010”, INFO(0x1f6601, 0, 32 * 1024, 4, SECT 4K) },
{ "at25fs040”, INFO(0x1f6604, 0, 64 * 1024, 8 SECT 4K) },
/* GigaDevice */

{ "gd25q32°, INFO(0xc84016, 0, 64 * 1024, 64, SECT 4K) },
{ "gd25q64”, INFO(0xc84017, 0, 64 * 1024, 128, SECT 4K) },
{ "gd25q128°, INFO(0xc84018, 0, 64 * 1024, 256, SECT 4K) },

. EHYNIE kernel FRRER;
4. BN FE BRSNS IN A :

[

1. 571673] m25p80 spi0.0: xm25qh128b (16384 Kbytes)

X HEIRJEA nor flash &S 8 xm25gh128b, K/NN 16MB, EAKFTENE E 5 spi—nor. ¢ X4

struct flash info spi nor ids[] A& FHECE KSEAHFA,

5. BEANBEIRCHRSGE, WHATW R AR A, IR T — AN mtd X, MEROR
I, X mtd4 HTRIIE nor flash X B4 X

/proc/mtd

size erasesize name
00100000 00020000 "uboot"
00800000 0020000 "kernel"

06000000 00020000 "rootfs"
09700000 00020000 "userdata"
01000000 06010000 "spi®.0"

FBS, 7E/dev B3 NS 6 B A& &7 M, XERJERN mtd4, mtddro. mtdblockd =4
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BT, A mtd4 f mtddro NFFF LTS, ZRHTET mtdd AR EEE, mtddro H ik,
mtdblock4 AP S, LS, W NEATR:

# 1s /dev/mtd
mtdlro mtd3 mtd4dro mtdblock2

mtd2 mtd3ro mtdblock® mtdblock3
mtd2ro mtd4 mtdblockl mtdblock4
6. PBERRATLMIHHE DD flash erase. mtd debug ZEdr 2%t nor flash 4 B IF 1% 4517 A mtd4
BEATEEE, RN A] DL 44 4 mtdblockd #EATAR AL L. U RS TS R
1B, XEAFFHAT R,
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25UART £

25. 1 BRIhREI A

i PR AR /K ik As (UART) R AT 3R . 384> UART: T UART A FH AR [ A i AR AR R
AN R AT S 1A RT AR B T e AR AR S Bl RE T DMA (AR 3R 384T o Gl H e B Wt / A0k 4% (UARTD 55 16550
I ARHESHE S, AT DLRPERF & LLAMIE M2 (TeDA) BATLLAMIYE 1.1 RIS b e .

25. 2 WHHLE
IR B .

drivers/tty/serial/ingenic uart. h

drivers/tty/serial/ingenic uart.c

25. 3 WEWEE
BT A B

arch/mips/boot/dts/ingenic/x2000-v12. dtsi

UART 421 35 #34 «
vart0: serial@x10030000 {

”

compatible = “ingenic, 8250-uart”;
reg = <0x10030000 0x100)>;
reg-shift = <2>;
interrupt-parent = <&core intc);
interrupts = <IR{ UARTO>;
clocks = <&extclk 0)>;
clock—names = “uart0”;

};

vartl: serial@x10031000 {

25.3. 1 HEWEBIANRE
TEMR PRSI halleybs v20. dts #1, ERIAGEFEST2E vart0, uart3 W, BT

&uart0 {

status = “okay”;

pinctrl-names = “default”;
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pinctrl—0 = <&uart0 pd>;
Jle
&uart2 {
status = “disable”;
Jle
&uart3 {
status = “okay”;
pinctrl-names = “default”;
pinctrl-0 = <&uart3 pc);
Jle

25.3. 2 &M HEXNRE
FH P o] AR 8 SEBR 5 SR AT H B P AN R i 4 o

25. 4 WERFRLE
PAZHCE SERTAL INGENIC UART, FCE i F:

Symbol : SERIAL INGENIC UART [=y]
Type : tristate
Prompt: ingenic serial port support
Location:
-> Device Drivers
-> Character devices
-> Serial drivers
Defined at drivers/tty/serial/Kconfig:1632
Depends on: TTY [=y] && HAS IOMEM [=y]
Selects: SERIAL CORE [=y]

25. 4.1 ARG R E
WAZERIAEC B UART 2K, FCE S ma R
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< > B250/16550 and compatible serial support
**%* Non-B250 serial port support *=**

< » Xilinx uartlite serial port support

< > SCCNXP serial port support

< > SC161I57xx serial support

< > Broadcom BCM63xx/BCM33xx UART support

< » Altera JTAG UART support

< > Altera UART support

< > Cadence (Xilinx Zyng) UART support

< > ARC UART driver support

< » Freescale lpuart serial port support

=

<

> Conexant Digicolor CX92xxx USART serial port support
*
Tl Console on ingenic soc and compatible serial port

[*] ingenic baudrate add support greater than 1M
[*] ingenic uart enable Magic SysRq key

25.4.2 AR A E (U mBEALE
FH PRI RS SE B 75 5K 253 1% K 3h (I HC B

25.5 WEWRAER
SR IR 5 SRR 9 1525

# 1s /dev/ttyS

ttyS1 ttyS2 ttyS3

25. 6 S FH 2745 F Ui B
MHAT7 %
# cat /dev/ttyS2 &

# echo "this is serial test string” > /dev/ttyS2

this is serial test string
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26 eMMC/SD/SDI0 £

26. 1 R IhBEN A

DWC MSHC & —Fh mT vy B e B A0 0T 44 F2 (00 w5 VE e F% 20 7 2 42 ) 4% . DWC_MSHC L0l 4% % 1) e 2 11
N AXT, EMMC /£33 Embedded Multi-Media Card (R NNZHAAR) MI4ES, X2000 3 EMMC Hril
Electrical Standard (5.1).

X2000 1 M300 14 FH 1] ap6256 5 Fr.  AP6256 45T BCM4345C5 J7 R M4ERL wifi Al bluetooth KT
Rembith, B35 T WiFi i SDIO #2101, A T35 4 9 UART/PCM #11,

26. 1.1 GPIO TheeHiR :

26.1.1.1 EMMC

Name 1/0 Funtion

MSCO_CLK GPIO-PD17 FUNTIONO
MSCO_CMD GPIO-PD18 FUNTIONO
MSCO_DATA GPI0-(PD19°PD26) FUNTIONO

26.1.1.2 SDIO

Name 1/0 Funtion
SDIO0 GPIO-(PDOS"PD13) FUNTIONO
WL_REG_ON GPTO-PD19

WL_WAKE_HOST GPTO-PD20

26.1.1.3 SD

Name 1/0 Funtion
MSCO_CLK GPTO-PEOO FUNTTONO
MSCO_CMD GPTO-PEO1 FUNTIONO
MSCO_DATA GPI0-(PEO2PE05) FUNTTONO

26. 1. 2 MSC #EH| 2 ar Z XT R R«

a2 Base bootrom kernel pm—spec hardware—pcd
880 13450000 msc0 msc0 msc0 msc0
EHEs 1 13460000 mscl mscl sdio sdio
58 2 13490000 msc4 msc2 mscl mscl
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26. 2 FWRhIRASALE
BB IR T

drivers/mmc/host/
F——=sdhci. ¢
F——=sdhci-ingenic. ¢
——1ingenic sdio. ¢

26.3 HEWEE
B T i

arch/mips/boot/dts/ingenic/x2000-v12. dtsi

mscO ¥ il aR ik -

msc0: msc@0x13450000 {
compatible = “ingenic, sdhci”;
reg = <0x13450000 0x10000);
status = “disabled”;

interrupt-parent = <&core intc);

interrupts = <IRQ MSCO)>;

},.

mscl 2R IA :

mscl: msc@0x13460000 {
compatible = “ingenic, sdhci”;
reg = <0x13460000 0x10000>;
status = “disabled”;
Interrupt—parent = <&core intc);

Interrupts = <IRQ MSCI>;

msc2 ¥ il ARk -

msc2: msc@0x13490000 {
compatible = “ingenic, sdhci”;
reg = <0x13490000 0x10000,;
status = “disabled”;

interrupt-parent = <&core intc);

interrupts = <IRQ MSC2)>;

26. 3. 1 EEWEIARLE

TEMR PR &S halleybs v20. dts #, BRIABCEFZE mscl msc2 Bi4%, HARWF:
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26.3.1.1 EMMC

26.

&msc0 {
status = “disable”;
/*mmc-hs200-1_8v:*/
cap-mmc-highspeed;
non-removable;
max—frequency = <50000000);
bus-width = <4>;

non-removable,

voltage—ranges = <1800 3300);

/* special property */
ingenic, wp—gpios = <0);
ingenic, cd—gpios = <0);

ingenic, rst—gpios = <O);

3.1.2 SDIO

émscl {

status = “okay”;

pinctrl-names ="default”, "enable”, “disable”;

pinctrl-0 = <&mscl 4bit)>;

pinctrl-1 = <&rtc32k enable);
pinctrl-2 = <&rtc32k disable>;

sd-uhs-sdrl04;

max—frequency = <100000000);

bus-width = <;

voltage—ranges = <1800 3300);

non-removable,

ingenic, sdio _clk = <ID;

keep—-power-in—suspend;

/* special property */
ingenic, sdr—gpios = <O);
ingenic, wp—gpios = <0);
ingenic, cd—gpios = <0);
ingenic, rst—gpios = <O);
ingenic, removal-manual ;

removal-manual*/

bcmdhd wlan: bcmdhd wlan {

/*removal—dontcare,

removal-nonremovable,

removal-removable,
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},.

compatible = “android, bcmdhd wlan”;
ingenic, sdio—irq = <égpd 0 IRQ TYPE LEVEL HIGH INGENIC GPIO NOBIAS)>;
ingenic, sdio—reset = <&gpd 1 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;

26.3.1.3

SD

},.

émsc2 {

status = “okay”;
pinctrl-names ="default”;
pinctrl—0 = <&msc2 4bit>;
sd-uhs—sdrl04;

/¥%cap-mmc—highspeed;*/

max—frequency = <200000000;

cd-inverted;

bus—width = <4>;

voltage-ranges = <1800 3300>;

/% special property %/

ingenic, sdr-gpios = <&gpc 0 GPIO ACTIVE HIGH INGENIC GPIO NOBIAS>;

ingenic, wp—gpios = <0);

ingenic, cd—gpios = <&gpc 12 GPIO ACTIVE HIGH INGENIC GPIO NOBIAS>;

ingenic, rst—gpios = <0);

26. 3.2 &N HEXRE

26.3.2.1 EMMC
JE R P8

® mmc-hs200-1 8v it & emmc 7 FF hs200 &4

® cap—mmc-highspeed B E emme SZHF highspeed f&HIH

® non-removable A& emme JEPEAA T RS

® nmax-frequency JE A B %S HOR TR E M iR T B R

® cenable cpm _rx tuning IR T W B F 8l MSC rx AHAL, ERIA
4% B3 tuning

® cnable cpm_rx tuning BETUH T % B F- 30130 MSC tx AHAL

® bus-width P B AR SR TE L, SR 1bit, 4bit, 8bit

® voltage—ranges 6 R VE

® ingenic, wp—gpios SIS

® ingneic, cd—gpios A

® ingenic, rst—gpios Ef}: reset
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26.3.2.2 SDIO

JBHEZFR P8
® sd-uhs-sdrl04 sdr104 &zl
® nmax-frequency IS AL E Z S HORTE € LT BRI
® bus-width Fo BB B R T, SCRF 1hit, 4bit, 8bit
® voltage-ranges fRE R
® non-removable BeE emme JEYEANAT RS
® ingenic, sdio_clk T T % B F3h i MSC tx AHA
® keep—power—in-suspend PRIR PREF (L HL
® ingenic, wp—gpios R
® ingneic, cd—gpios B VAER
® ingenic, rst—gpios figif}: reset
® ingenic, removal-manual removal—-dontcare, removal—-nonremovable,
removal-removable, removal-manual
® ingenic, sdio-irq Wifi i
® ingenic, sdio—reset Wifi reset
26.3.2.3 SD
JBHEZFR Ui B
® sd-uhs-sdrl04 sdr104 &zl
® max—frequency B AL E %S BORTE E L A R R R
® cd-inverted e B SRR SD RAGHIR
® bus-width F B B B RS, SCRF 1bit, 4bit, 8bit
® voltage-ranges R EHEE
® ingenic, sdr—gpios JEIT GPIO B & SD KA HEES 3. 3V 3 1. 8V

ik

ingenic, wp—gpios

& CD pin AT SD &AM

® ingenic,rst—gpios

i reset

26. 4 NEHwFLE
PR ICE MMC_ SDHCT_INGENIC, B¢ 1Bt T -

Symbol: MMC SDHCI INGENIC [=y]

Type : tristate

Location:
-> Device Drivers
~> MMC/SD/SDIO card support (MMC [=y])
Defined at drivers/mmc/host/Kconfig:7

Selects: MMC SDHCI [=y]

Prompt: Ingenic (XBurstZ) MMC/SD Card Controller (MSC) support

Depends on: MUC [=y] && (SOC X2000 [=n] || SoC X2000 v12 [=y] || SOC M300 [=n])
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26. 4. 1 HIZEBRINGRFRELE

26.4.1.1 EMMC/SD/SDI0 F:AtEd B

Device Drivers —>
<*> MMC/SD/SDIO card support —-=>
——— MMC/SD/SDIO card support
[ ] MMC debugging
#¥%#k YMC/SD/SDIO Card Drivers *#
<*> MMC block device driver
(16) Number of minors per block device
[#] Use bounce buffer for simple hosts
< > SDIO UART/GPS class support
< > MUC host test driver
##% YMC/SD/SDIO Host Controller Drivers *¥*
<*> Ingenic (XBurst2) MMC/SD Card Controller (MSC) support

—#— Secure Digital Host Controller Interface support

26.4.1.2 SDIO wifi AHRECE

Device Drivers

—-— Network device support

[#] Network core driver support

[*#] Wireless LAN —=>
<*> Broadcom FullMAC wireless cards support
(/firmware/fw bcm43456c5 ag. bin) Firmware path
(/firmware/nvram ap6256. txt) NVRAM path

Enable Chip Interface (SDIO bus interface support) —>

Interrupt type (Out-of-Band Interrupt) —>

26. 4.2 W HE X miEiLE

ML ACE £ R Ui AH

MMC_BLOCK_MINORS REAN P 1 B K o X B
BCMDHD_FW_PATH BB wifi ACHLE A EE 4%
BCMDHD_NVRAM_PATH BB wifi ACHE B4

26. 5 W& AR

26.5.1 EMMC
Ltk 95'22 R

[ 1. 575803] mmcl: new ultra high speed SDR104 SDHC card at address aaaa
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[ 1. 593001] mmchlk0: mmcl:aaaa SC16G 14.8 GiB
[ 1. 601920] Alternate GPT is invalid, using primary GPT.
[ 1. 607432] mmchlk0: pl p2 p3 p4 p5 p6 p7

PR

/dev/mmch1k0 /dev/mmchlkOpl p7 /*XfM emmc HG5+X*/

26.5.2 SDIO
CiteyiE=95'22 R

[ 1. 124644] Dongle Host Driver, version 1. 363. 59. 144. 11 (r) [ 1. 124644] Compiled from [ 1. 125120] Register
interface [wlan0] MAC: 00:90:4c:11:22:33 [ 1. 125120] [ 1. 125195] dhd module init: Exit err=0

26.5.3 SD
CiteyiE=95'22 R

[ 1. 593001] mmchlk0: mmcl:aaaa SCI166 14.8 GiB
[ 1. 601920] Alternate GPT is invalid, using primary GPT.
[ 1. 607432] mmchlk0: pl p2 p3 p4 p5 p6 p7

[ 1. 575803] mmcl: new ultra high speed SDR104 SDHC card at address aaaa

PR A

/dev,/mmch1k0/dev/mmcblkOpl "p7 /#0107 sd HI4X+/

26. 6 L FH 2 P71 F 1 B
26.6.1 EMMC/SD &5

26.6.1.1 =17

# dd if=/dev/zero of=/dev/mmcblk0 bs=IM count=100 conv=fsync

26.6.1.2 R

# sync; echo 3 > proc/sys/vm/drop caches

# time dd if=/dev/mmchlk0 of=/dev/null bs=IM count=100

26.6.2 SDIO R
26.6.2.1 fic B 4% 7k

1. /etc/wpa_supplicant

# cat /etc/wpa supplicant. conf
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ctrl interface=/var/run/wpa supplicant
update config=I

country=GB”

network={

ssid="Guest” /*ELE WiFi JKF %/
psk="ingenic*123” /&L Wifi BHG*/
bssid=

priority=1

}

2. AT wifi_up. sh

# wifi_up. sh

[ 13. 285811] dhd open: Enter 843c4800

[ 13. 290329] dhd conf read config: Ignore config file /firmware/config. txt

[ 13. 297356] Final fw path=/firmware/fw bcm43456c5 ag. bin

[ 13. 302873] Final nv path=/firmware/nvram ap6256. txt

[ 13. 308002] Final clm path=/firmware/cIm bcmdhd. blob

[ 13. 313152] Final conf path=/firmware/config. txt

[ 13. 317926] dhd set bus params: set use rxchain 0

[ 13. 322804] dhd set bus params: set txglomsize 36

[ 13. 328047] dhd os open image: /firmware/fw bcm43456ch ag. bin (579388 bytes) open success
[ 13. 409630] dhd os open image: /firmware/nvram apb6256. txt (2440 bytes) open success
[ 13. 516230] bcmsdh oob intr register: HW OOB enabled

[ 13. 521376] bcmsdh oob intr register O0B irq=72 flags=0x4

[ 13. 556873] Firmware up: op mode=0x0005, MAC=c0:84:7d:31:c8:c8

[ 13. 640263] dhd txglom enable: enable 1

[ 13. 748733] dhd open: Exit ret=0

# udhepe: started, vl. 26.2

Successfully initialized wpa supplicant

[ 16. 320669] Connecting with 8c:0c:90:98:47:cd ssid “wifi ssid”, len (5) channel=153
[ 16. 367807] wl_bss connect done succeeded with 8c:0c:90:98:47:cd

[ 16. 401524] wl bss connect done succeeded with 8c:0c:90:98:47:cd

udhepc: sending select for 10.4. 30. 146

adding dns 219. 141. 136. 10

adding dns 202. 106. 0. 20

3. T ping fin & IEM

# ping www. baidu. com

PING www. baidu. com (220. 181. 38. 150) : 56 data bytes
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64 bytes from 220. 181. 38. 150: seq=0 tt1=53 time=14. 347 ms
64 bytes from 220. 181. 38. 150: seq=1 tt1=53 time=9. 873 ms
64 bytes from 220. 181. 38. 150: seq=2 tt1=53 time=12. 889 ms

26. 6. 2. 2 airkiss BERIPIR,
AirKiss ZHUEHEM-T 6N Wi-Fi #& IR BUSEC M . Rk & B0 & 35 5338 R B R .
1. HEM

ZE: LI FIRIELTAE WIFI (5F) 355 T E
&/ AirkissDubugger 3 (FHliG F#) IE wifi

2. AT airkiss

# airkiss

[ 113. 669340] dhd open: Enter 842f1000

[ 113. 677706] Dongle Host Driver, version 1.579.77. 41. 26 (r-20200429-2)

[ 113. 695902] ======== PULL WL _REG ON(-1) HIGH! ========

[ 114. 122604] F1 signature read @0x18000000=0x15294345

[ 114. 130573] FI signature OK, socitype:Oxl chip:0x4345 rev:0x9 pkg:0x2

[ 114. 137706] DHD: dongle ram size is set to 819200 (orig 819200) at 0x198000

[ 114. 153611] [dhd] dhd conf read config : Ignore config file /firmware/config. txt

[ 114. 161413] [dhd] dhd conf set path params : Final fw path=/firmware/fw bcm43456c5 ag. bin
[ 114. 169851] [dhd] dhd conf set path params : Final nv path=/firmware/nvram ap6256. txt

[ 114. 177960] [dhd] dhd conf set path params : Final clm path=/firmware/cIm bcm43456c5 ag. blob
[ 114. 186695] [dhd] dhd conf set path params : Final conf path=/firmware/config. txt

[ 114. 194942] dhd os open image: /firmware/fw bcm43456cH ag. bin (579388 bytes) open success
[ 114. 266737] dhd os open image: /firmware/nvram ap6256. txt (2440 bytes) open success

[ 114. 283245] dhdsdio write vars: Download, Upload and compare of NVRAM succeeded.

[ 114. 580570] [dhd—wlan0] wl android wifi on : Success

Easy setup target library v4. 0.0

state: 0 —> 1

state: 1 —> 3

state: 3 —> 5§

ssid: JZ_SW SR BB A PTEE IS+

password: jz swh¥#!135  /*E1E5H0 B R PEE BT/

/etc/wpa_supplicant. conf create successfully!

random: Oxcl

time elapsed: Os

# udhcpe: started, vl. 31.1

Successfully initialized wpa supplicant

[ 118. 985525] [dhd—wlan0] wl run escan : LEGACY SCAN sync ID: 0, bssidx: 0

wlan0: Trying to associate with c4:01:7c:78:c3:dd (SSID="JZ SW freq=5765 MHz)

[ 121. 338272] [dhd-wlan0] wil cfg80211 connect : Connecting with c4:01:7c:78:¢3:dd ssid “JZ SW’, len (5),

Halley5 Linux4.4 P#%F & F it
Copyright® 2005-2020 Ingenic Semiconductor Co., Ltd. All rights reserved.



ol 25

sec=wpaZpsk/mfpn/tkipaes, channel=153

[ 121. 402046] [dhd-wlan0] wl_ext_iapsta event : [S] Link UP with c4:01:7c:78:c3:dd

[ 121. 409697] [dhd-wlan0] wl_notify connect_status : wl_bss connect_done succeeded with c4:01:7c:78:c3:dd
wlan0: Associated with c4:01:7c:78:c3:dd

wlanQ: CTRL-EVENT-SUBNET-STATUS-UPDATE status=0

wlan0: WPA: Key negotiation completed with c4:01:7c:78:c3:dd [PTK=CCMP GTK=TKIP]

wlan0: CIRL-EV[ 121.451231] [dhd-wlanO] wl notify connect status : wl_bss connect_done succeeded with
c4:01:7c:78:¢3:dd vndr_oui: 00-90-4C 00-13-92

ENT-CONNECTED - Connection to c4:01:7c:78:c3:dd completed [id=0 id str=]

udhepe: sending select for 10. 10. 30. 203

udhepc: lease of 10. 10. 30. 203 obtained, lease time 86400

adding dns 192. 168. 1. 2

3. AT ping dir AR 45

# ping www. baidu. com

PING www. baidu. com (220. 181. 38. 150) : 56 data bytes
64 bytes from 220. 181. 38. 150: seq=0 ttl1=53 time=14. 347 ms
64 bytes from 220. 181. 38. 150: seq=1 ttl1=53 time=9. 873 ms

26.6.2.3 AP BAAE R H &
1. AP HAX TFHECE X4 (/etc/hostapd. conf)

interface=wlan0

driver=nl80211
ssid=ingenic

channel=1

hw_mode=g

macaddr_acl=0

auth algs=1

ignore broadcast _ssid=0
Hwpa=2
#wpa_passphrase=12345678
Hwpa_key mgmt=WPA-PSK
#wpa_pairwise=TKIP
#rsn_pairwise=CCUP

2. HEA AP

# wifi _ap mode start. sh

wlanQ: interface state UNINITIALIZED->ENABLED

131

Halley5 Linux4.4 W% & Fit
Copyright® 2005-2020 Ingenic Semiconductor Co., Ltd. All rights reserved.



.1 ﬁéﬂ%

wlanQ: AP-ENABLED

3. AT ifconfig, BEEEER

# ifconfig

1o Link encap:Local Loopback

inet addr:127. 0. 0. 1 Mask:255. 0. 0. 0

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:0 errors:0 dropped:0 overruns:0 frame:0
IX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:l

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

wlan0 Link encap:Ethernet HWaddr C0:84:7D:6A:F1:CD

Iinet addr:192. 168. 1. 1 Beast:192. 168. 1. 255 Mask:255. 255. 255. 0
UP BROADCAST RUNNING MULTICAST MIU:1500 Metric:1

RX packets:46 errors:0 dropped:21 overruns:0 frame:0

IX packets:3 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:6509 (6.3 KiB) TX bytes:744 (744.0 B)

4. TN (B R wifi

ZFEHESSID g “ingenic” S WEIE XF ssid=ingenic, ZHZH]LI{E/H wpa_passphrase = 12345678 75 (ZMH K 17
EEH)
RIS M ME B

[ 515, 831824] [dhd—wlan0] wl ext iapsta event : [A] connected device 00:26:c6:58:50:54

[ 515, 839828] [dhd—wlan0] wl notify connect status ap : connected device 00:26:c6:58:50:54

[ 515. 851919] [dhd] CFG80211-ERROR) wl cfg80211 change station : WLC SCB AUTHORIZE sta flags mask not set
udhepd: sending OFFER to 192. 168. 1.2

udhepd: sending ACK to 192. 168. 1.2

5. ERERI), Ping L& IR,

# ping 192. 168. 1.2

PING 192, 168.1. 2 (192. 168. 1. 2): 56 data bytes

64 bytes from 192. 168. 1. 2: seq=0 ttl=64 time=8. 148 ms
64 bytes from 192. 168. 1. 2: seq=1 ttl=64 time=15. 411 ms
64 bytes from 192. 168. 1. 2: seq=2 ttl=64 time=12. 505 ms
64 bytes from 192. 168. 1. 2: seq=3 ttl=64 time=7. 654 ms
64 bytes from 192. 168. 1. 2: seq=4 ttl=64 time=7, 505 ms
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27USB 0TG #&fi|#s8 0

27. 1 BRIhRe A

AT RL USB( Universal Serial Bus) 2&—Fgi ) I %87 BUR H A b () 5o

W{EJ5, B Intel. Compag. Digital. IBM. Microsoft. NEC A Northern Telecom Z&i}HE AL/ &)

FUBEEAE T 1995 FEEHIE, FHEBIER 717 IbrdE .

USB kA Dy — M i R AT A 2, FLAWG i ) A 58 T DA 8 vy TR A i (K L P AR 2SR, HLi%
AR AT R T CRLE ) RIS CIRFRIE R HAMIRGG SO ¥ s e 5 Gl
BUBREZ TR 127 MO BT X2 H (4 M), DLAGRE R G951~

A E A
USB OTG ) &SI 1 USB SEALAN 22 b al [R]I] 175 i £ 450 495 X0 A0 ] 16 26 2 1) BEAT A AT B As e

27. 2 W IRSALE
U B T E A

drivers/usb/dwc2$ tree
—— core. c
F—— core. A
F—— core intr.c
—— debugfs. ¢
F—— debug. A
—— gadget. ¢
F— &cd. ¢
— &cd ddma. ¢
F— hcd A

F— &cd intr. c
F— &ecd queue. ¢
F— &w. &

—— Kconfig
F—— Makefile
F— pci.c
—— platform. c

27.3 HEWEE
BT A

arch/mips/boot/dts/ingenic/x2000-v12. dtsi

B HIR -
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otg: otg@0x13500000 {
compatible = “ingenic, dwc2-hsotg”;
reg = <0x13500000 0x40000>;
interrupt-parent = <&core intc);
interrupts = <IRQ 0TG>;
ingenic, usbhphy=<&otg phy>;
status = “disabled”;

]’.

otg phy: otg phy {
Haddress—cells = <I>;
#size—cells = <1>;
compatible = “ingenic, innophy”;

reg = <0x10000000 0x100 0x10078000 Ox110>;

]’.

27.3. 1 BAWEINRE
WEMERIN G iF 277 otg Ml otg_phy W, 7F halleyb v20.dts FECE W F:

dotg {
g-use—dma;
dr mode = “otg”;
status = “okay”;

},.

&otg phy {
dr mode = “otg”;
compatible = “ingenic, innophy”, “syscon”;
ingenic, id—dete—gpio = <&gpc 27 GPIO ACTIVE HIGH INGENIC GPIO NOBIAS)>;
ingenic, vbus—dete—gpio = <&gpd 17 GPIO ACTIVE HIGH INGENIC GPIO NOBIAS>;
Ingenic, drvvbus—gpio = <&gpe 22 GPIO ACTIVE HIGH INGENIC GPIO NOBIAS>;

status = "okay”;

s

27.3. 2 &M HEXNRE
FH P Al AR Y8 SEBR 75 R R PZTT B, SO TA TR E

JBHEAFR Wi B3

® ingenic, id-dete—gpio Bt '#E usb detect id FJ GPIO

® ingenic, vbus—dete—gpio BCE usb FHF A GPTO
® TIngenic, drvvbus—gpio B & usb FH T$& | vbus #J GPIO

Halley5 Linux4.4 P#%F & F it
Copyright® 2005-2020 Ingenic Semiconductor Co., Ltd. All rights reserved.



ol 25

27. 4 NERmFTLE

FEARYE USB AN E THEL R A EI R E, USB composite THRERI LA FFZ AN device ThEEEINAE H -

USB 1E_N host:

XIFTIRE

B

® mass storage

PENENL, AIRBIR A BAF i i

® usb camera

YENEML, AT IR %A USB 8 kB

® hid

PERENL, WA AN BB, Wil br. .

USB {E:K device:

XIFTIRE

B

mass storage

usb fEAKF EA# I

adb (Android Debug Bridge)

HF USB debug HRIhEE

hid

uve (usb video class)
uacl.0 (usb audio classl.0)
printer

rndis

serial

usb fE N ANAE B4, G fids. B
usbh TE NI %

usb 1E N B %

usb YERTEIPLIZ %

usb YE MR %

usb {ERH %%

27. 4. 1 ARG E

USB host BRI\ #F mass storage. usb camera. hid.
USB device composite BRiA % #F mass storage. adb. uve. uacl.O. printer. rndis 7] PA[E]I

.
27.4.2 W% B E X wmFERE
27.4.2.1USB host WAL B

27.4.2.1.1 USB host Mass Storage

(1) VFAT (Windows-95) fs support
Symbol: VFAT FS [=y]

Type : tristate

Prompt: VFAT (Windows—-95) fs support
Location:

-> File systems

—-> DOS/FAT/NT Filesystems

Defined at fs/fat/Kconfig:60
Depends on: BLOCK [=y]

Selects: FAT FS [=y]
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(2) Codepage 437 (United States, Canada)
Symbol: NLS CODEPAGE 437 [=y]

Type : tristate

Prompt: Codepage 437 (United States, Canada)
Location:

=) File systems

-> Native language support (MLS [=y])
Defined at fs/nls/Kconfig:39

Depends on: NLS [=y]

(B)NLS ISO 8859-1 (Latin 1; Western European Languages)
Symbol: NLS IS08859 1 [=y]

Type : tristate

Prompt: NLS ISO 8859-1 (Latin 1; Western European Languages)
Location:

=) File systems

-> Native language support (MLS [=y])

Defined at fs/nls/Kconfig:318

Depends on: NLS [=y]

(4)SCST disk support

Symbol : BLK DEV SD [=y]

Type : tristate

Prompt: SCSI disk support
Location:

-> Device Drivers

—> SCSIT device support

Defined at drivers/scsi/Kconfig:73
Depends on: SCSI [=y]

(5) Symbol: USB STORAGE [=y]

Type : tristate

Prompt: USB Mass Storage support

Location:

-> Device Drivers

~> USB support (USB SUPPORT [=y])

-> Support for Host-side USB (USB [=y])

Defined at drivers/usb/storage/Kconfig:8

Depends on: USB _SUPPORT [=y] && USB [=y] && SCSI [=y]

27.4.2.1.2 USB host camera
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Symbol: USB_VIDEO CLASS [=y]

Type : tristate

Prompt: USB Video Class (UVC)

Location:

-> Device Drivers

-> Multimedia support (MEDIA SUPPORT [=y])

-> Media USB Adapters (MEDIA USB SUPPORT [=y])
Defined at drivers/media/ush/uvc/Kconfig:1
Depends on: USB [=y] && MEDIA SUPPORT [=y] && MEDIA USB SUPPORT [=y] && MEDIA CAMERA SUPPORT [=y.] && VIDEO V4LZ
[=v]

Selects: VIDEOBUF2 VMALLOC [=n]

27.4.2.1.3 USB host hid mouse

(1)USB HIDBP Mouse (simple Boot) support
Symbol : USB MOUSE [=y]

Type : tristate

Prompt: USB HIDBP Mouse (simple Boot) support
Location:

-> Device Drivers

=> HID support

-> USB HID support

—-> USB HID Boot Protocol drivers

Defined at drivers/hid/usbhid/Kconfig:66
Depends on: USB HID [=n]!=y && EXPERT [=y] && USB [=y] && INPUT [=y]

(2)Mouse interface

Symbol: INPUT MOUSEDEV [=y]

Type : tristate

Prompt: Mouse interface

Location:

-> Device Drivers

=> Input device support

-> Generic input layer (needed for keyboard, mouse, ...) (INPUT [=y])
Defined at drivers/input/Kconfig:95

Depends on: !UML && INPUT [=y]

27.4.2.2  USB gadet AL E

27.4.2.2.1 USB device mass storage
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Symbol: USB_CONFIGFS MASS STORAGE [=y]

Type : boolean

Prompt: Mass storage

Location:

-> Device Drivers

~> USB support (USB SUPPORT [=y])

—-> USB Gadget Support (USB GADGET [=y])

-> USB Gadget Drivers (<choice> [=y])

-> USB functions configurable through configfs (USB CONFIGFS [=y])
Defined at drivers/usb/gadget/Kconfig:338

Depends on: <choice> && USB CONFIGFS [=y] && BLOCK [=y]
Selects: USB F MASS STORAGE [=y]

27.4.2.2.2 USB device adb

Symbol: USB_CONFIGFS F FS [=y]

Type : boolean

Prompt: Function filesystem (FunctionFS)
Location:

-> Device Drivers

-> USB support (USB SUPPORT [=y])

—-> USB Gadget Support (USB GADGET [=y])
-> USB Gadget Drivers (<choice> [=y])

-> USB functions configurable through configfs (USB CONFIGFS [=y])
Defined at drivers/usb/gadget/Kconfig:362
Depends on: <choice> && USB CONFIGFS [=y]
Selects: USB F FS [=y]

27.4.2.2.3 USB device hid

Symbol: USB_CONFIGFS F HID [=y]

Type : boolean

Prompt: HID function

Location:

-> Device Drivers

~> USB support (USB SUPPORT [=y])

—-> USB Gadget Support (USB GADGET [=y])
—-> USB Gadget Drivers (<choice> [=y])

-> USB functions configurable through configfs (USB CONFIGFS [=y])
Defined at drivers/usb/gadget/Kconfig:419
Depends on: <choice> && USB CONFIGFS [=y]
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Selects: USB F HID [=n]

27.4.2.2.4 USB device uvc

(1)USB Video Class (UVC)

Symbol: USB _VIDEO CLASS [=y]

Type : tristate

Prompt: USB Video Class (UVC)

Location:

-> Device Drivers

- Multimedia support (MEDIA SUPPORT [=y])

-> Media USB Adapters (MEDIA USB SUPPORT [=y])
Defined at drivers/media/ush/uvc/Kconfig:1
Depends on: USB [=y] && MEDIA SUPPORT [=y] && MEDIA USB SUPPORT [=y] && MEDIA CAMERA SUPPORT [=y] && VIDEO V4LZ
[=v]

Selects: VIDEOBUF2 VMALLOC [=n]

(2)USB Webcam function

Symbol : USB CONFIGFS F UVC [=y]

Type : boolean

Prompt: USB Webcam function

Location:

-> Device Drivers

~> USB support (USB SUPPORT [=y])

-> USB Gadget Support (USB GADGET [=y])

-> USB Gadget Drivers (<choice> [=y])

-> USB functions configurable through configfs (USB CONFIGFS [=y])
Defined at drivers/usb/gadget/Kconfig:429

Depends on: <choice> && USB CONFIGFS [=y] && VIDEO DEV [=y]
Selects: VIDEOBUFZ VMALLOC [=y] && USB F UVC [=n]

(8)Enable usb dwc2 highwidth fifo

Symbol: USB_DWFC2 HIGHWIDTH FIFO [=y]

Type : boolean

Prompt: Enable usb dwc2 highwidth fifo

Location:

-> Device Drivers

~> USB support (USB SUPPORT [=y])

—-> Designlare USB2 DRD Core Support (USB DWC2 [=y])
Defined at drivers/usb/dwcZ2/Kconfig:64

Depends on: USB SUPPORT [=y] && USB DWCZ2 [=y]
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27.4.2.2.5 USB device remote NDIS

Symbol: USB_CONFIGFS_RNDIS [=y]

Type : boolean

Prompt: RNDIS

Location:

-> Device Drivers

-> USB support (USB_SUPPORT [=y])

-> USB Gadget Support (USB_GADGET [=y])

-> USB Gadget Drivers (<choice> [=y])

-> USB functions configurable through configfs (USB_CONFIGFS [=y])
Defined at drivers/usb/gadget/Kconfig:297

Depends on: <choice> && USB CONFIGFS [=y] && NET [=y]
Selects: USB_ U ETHER [=n] && USB F RNDIS [=n]

27.4.2.2.6 USB device serial

Symbol: USB_CONFIGFS_SERIAL [=y]

Type : boolean

Prompt: Generic serial bulk in/out

Location:

-> Device Drivers

-> USB support (USB_SUPPORT [=y])

-> USB Gadget Support (USB_GADGET [=y])

-> USB Gadget Drivers (<choice> [=y])

-> USB functions configurable through configfs (USB_CONFIGFS [=y])
Defined at drivers/usb/gadget/Kconfig:241

Depends on: <choice> && USB CONFIGFS [=y] && TTY [=y]
Selects: USB U SERIAL [=n] && USB F SERIAL [=n]

Symbol: USB_CONFIGFS_ACH [=y]

Type : boolean

Prompt: Abstract Control Model (CDC ACH)

Location:

-> Device Drivers

-> USB support (USB_SUPPORT [=y])

-> USB Gadget Support (USB_GADGET [=y])

-> USB Gadget Drivers (<choice> [=y])

-> USB functions configurable through configfs (USB_CONFIGFS [=y])
Defined at drivers/usb/gadget/Kconfig:250

Depends on: <choice> && USB CONFIGFS [=y] && TTY [=y]
Selects: USB U SERIAL [=n] && USB F ACM [=n]
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Symbol: USB_CONFIGFS OBEX [=y]

Type : boolean

Prompt: Object Exchange Model (CDC OBEX)

Location:

-> Device Drivers

~> USB support (USB SUPPORT [=y])

-> USB Gadget Support (USB GADGET [=y])

—-> USB Gadget Drivers (<choice> [=y])

—-> USB functions configurable through configfs (USB CONFIGFS [=y])
Defined at drivers/usb/gadget/Kconfig:260

Depends on: <choice> && USB CONFIGFS [=y] && TTY [=y]
Selects: USB U SERIAL [=n] && USB F OBEX [=n]

27.4.2.2.7 USB device printer

Symbol: USB_CONFIGFS F PRINTER [=y]

Type : boolean

Prompt: Printer function

Location:

-> Device Drivers

-> USB support (USB SUPPORT [=y])

—-> USB Gadget Support (USB GADGET [=y])
—-> USB Gadget Drivers (<choice> [=y])

-> USB functions configurable through configfs (USB CONFIGFS [=y])
Defined at drivers/usb/gadget/Kconfig:469
Depends on: <choice> && USB CONFIGFS [=y]
Selects: USB F PRINTER [=y]

27.4.2.2.8 USB device uacl. O

Symbol: USB_CONFIGFS F UACI [=y]

Type : boolean

Prompt: Audio Class 1.0

Location:

-> Device Drivers

-> USB support (USB SUPPORT [=y])

—-> USB Gadget Support (USB GADGET [=y])

—-> USB Gadget Drivers (<choice> [=y])

—-> USB functions configurable through configfs (USB CONFIGFS [=y])
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Defined at drivers/usb/gadget/Kconfig:402
Depends on: <choice> && USB CONFIGFS [=y] && SND [=y]
Selects: USB LIBCOMPOSITE [=y] && SND PCM [=y] && USB F UACI [=y]

27.4.2.3 USB legacy AZELE

27.4.2.3.1 USB device serial

Symbol: USB G SERIAL [=y]
Type : tristate
Prompt: Serial Gadget (with CDC ACM and CDC OBEX support)
Location:
-> Device Drivers
~> USB support (USB SUPPORT [=y])
~> USB Gadget Support (USB GADGET [=y])
-> USB Gadget Drivers (<choice> [=y])
Defined at drivers/usb/gadget/legacy/Kconfig:260
Depends on: <choice> && TTY [=y]
Selects: USB U SERIAL [=y] && USB F ACM [=y] && USB F SERIAL [=y] && USB F OBEX [=y] && USB_LIBCOMPOSITE]
[=r]

27.4.2.3.2 USB device uvc

Symbol : USB G WEBCAM [=y]
Type : tristate
Prompt: USB Webcam Gadget
Location:
-> Device Drivers
~> USB support (USB SUPPORT [=y])
—-> USB Gadget Support (USB GADGET [=y])
—-> USB Gadget Drivers (<choice> [=y])
Defined at drivers/usb/gadget/legacy/Kconfig:471
Depends on: <choice> && VIDEO DEV [=y]
Selects: USB_LIBCOMPOSITE [=y] && VIDEOBUF2 VMALLOC [=y] && USB_F UVC [=y] && USB_DWC2_HIGHWIDTH FIFO [=y]

27.4.2.4 USB gadget #RFHECE

hid, serial AXFEE®S, TEFIMENLE .

usb composite FIAHIE I REREIAFFHC B BEAZ W
buildroot/package/ingenic/system config/usb—device

f—— S90usb

L—— ush
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J— adb
— hid

/— mass _storage
|—— printer

J— radis

J— serial

J— uacl

J—— udc_daemon

L uve

27.6.1.1

27.5 WHTRAEM

x

27. 6 SR8 H Ui B
27.6.1USB host

USB host Mass Storage

L A USHIBITEER

[ 46. 070034] usb 1-1:
[ 46. 296250] ush 1-1:
[ 46. 303202] ush 1-1:
[ 46. 310592] ush 1-1:
[ 46. 315185] ush 1-1:
[ 46. 319508] ush 1-1:

new high—-speed USB device number 2 using dwc2

New USB device found, idVendor=0951, idProduct=1666

New USB device strings: Mfr=1, Product=2, SerialNumber=3
Product: Datalraveler 3.0

Manufacturer: Kingston

SerialNumber: 60A44C413C4EB211A98A0040

[ 46. 325821] usb—storage 1-1:1. 0: USB Mass Storage device detected
[ 46. 342363] scsi host0: usb-storage 1-1:1.0

[ 47. 726378] scsi 0:0:0:0: Direct-Access Kingston Datalraveler 3. 0 PMAP PQ: 0 ANSI: 6
[ 47. 736215] sd 0:0:0:0: [sda] 30277632 512-byte logical blocks: (15.5 GB/14. 4 GiB)

[ 47. 752538] sd 0:0:0:0: [sda] Write Protect is off

[ 47. 759990] sd 0:0:0:0: [sda] No Caching mode page found

[ 47. 765648] sd 0:0:0:0: [sda] Assuming drive cache: write through
[ 47.780215] sda: sdal

[ 47. 789136] sd 0:0:0:0: [sda] Attached SCSI removable disk

2. HAEUBMBIMHRR

# mount -t vfat /dev/sdal mnt/

27.6.1.2

3. BEN/mnt N, HATHIEAH

USB host camera

Lo FlA SRR )
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56. 560037] usb 1-1: new high-speed USB device number 2 using dwc2

56. 910300] usb 1-1: New USB device found, idVendor=058f, idProduct=5608

56. 917231] usb 1-1: New USB device strings: Mfr=3, Product=I, SerialNumber=0
56. 924635] usb 1-1: Product: USB 2. 0 Camera

56. 929114] usb 1-1: Manufacturer: Alcor Micro, Corp.

56. 939481] uvevideo: Found UVC 1. 00 device USB 2. 0 Camera (058f:5608)

NS S S

56. 949251] input: USB 2. 0 Camera as /devices/platform/ahb2/13500000. otg/usbl/1-1/1-1:1. O/input/input0

2. AR

usage: uvcview [-d <{device>] [-c <count>]
—help —H print this message
—print_formats —-F print video device info
—device —d , video device, default is /dev/video0
—width —w grab width

—height —-h grab height

—count —c set the count to grab

—rate —r frame sample rate (fps)

——yuv -y use yuyv input format

——timeout -t select timeout

—match —-m do picture match test

—perf —p do performance test

2E: */dev/vidio5 #2 usbh camera E/RFTERIE video T, *
# ./grab —w 640 -h 480 —d /dev/videob -y —¢ 3

3. Ak EE

p=0. jpg p-1.jpg p-2.Jpg

27.6.1.3 USB host hid mouse
IR PN N e ekl

[ 117. 100038] ush 1-1: new low-speed USB device number 2 using dwcZ

[ 117. 313977] ush 1-1: New USB device found, idVendor=046d, idProduct=c077

[ 117. 320929] ush 1-1: New USB device strings: Mfr=1, Product=2, SerialNumber=0

[ 117. 328305] ush 1-1: Product: USB Optical Mouse

[ 117. 333098] ush 1-1: Manufacturer: Logitech

[ 117. 338568] input: Logitech USB Optical Mouse as
/devices/platform/ahb2/13500000. otg/usbl/1-1/1-1:1. O/input/input0

2. PAT AR 18] (ORE 7 i 7% B0 b Ak 5 2 A'F

# cd /testsuite/usb test/ush host/getevent test/

# . /getevent test 0
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/dev/input/mousel

evdev version: 0. 0.0

name:

features: relative reserved unknown unknown unknown unknown unknown unknown unknown
/dev/input/mousel: open, fd = 3

Sun Mar 1 16:38:18 2020. 000000 type 0x0011; code 0x000e; value 0x00000000; Led
[ 125. 626285] random: nonblocking pool is initialized

Wed Dec 25 06:26:16 2019. 000000 type 0x0011; code 0x000e; value 0x00000000; Led
Thu Dec 26 00:59:52 2019. 000000 type 0x0011; code 0x000e; value 0x00000000; Led
Mon Dec 23 18:27:20 2019. 000000 type 0x0011; code 0x000e; value 0x00000000; Led
Thu Dec 26 00:55:36 2019. 000000 type 0x0011; code 0x000e; value 0x00000000; Led
Wed Dec 25 06:47:36 2019. 000000 type 0x0011; code 0x000e; value 0x00000000; Led
Tue Dec 24 12:31:04 2019. 000000 type 0x0011; code 0x000e; value 0x00000000; Led
Wed Dec 25 06:47:36 2019. 000000 type 0x0011; code 0x000e; value 0x00000000; Led
Mon Dec 23 18:10:16 2019. 000000 type 0x0011; code 0x000e; value 0x00000000; Led

27.6.2USB device

27.6.2.1 USB device mass storage
1. HERAF

# dd if=/dev/zero of=fat32 img bs=lk count=2048
# mkfs. vfat fat32. img

2. BEFTIN

# echo fat32. img > /sys/kernel/config/ush gadget/demo/functions/mass storage. 0/lun. 0/file

3. SERUJERAE PC s tH AL I SR R IR

27.6.2.2 USB device adb

L. A8 E o H AL E EHIT4 adb Dyfe
2. adb ANSTRFAER, TR R B i B, - ORI 75 22 05T E

# echo 13500000. otg > /sys/kernel/config/ush gadget/demo/UDC

27.6.2.3 USB device hid

L. pe HiR sl B

§$ dmesg
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[2180880. 531376] usb 2-1. 5: new high—-speed USB device number 115 using ehci—pci

[2180880. 628285] usb 2-1. 5: New USB device found, idVendor=18dl, idProduct=d002

[2180880. 628292] usb 2-1. 5: New USB device strings: Mfr=1, Product=2, SerialNumber=3
[2180880. 628304] usb 2-1. 5: Product: composite—demo

[2180880. 628307] usb 2-1. 5: Manufacturer: ingenic

[2180880. 628309] usb 2-1.5: SerialNumber: 0123456789ABCDEF

[2180880. 635882] input: ingenic composi te-demo
/devices/pci0000:00,/0000:00:1d. 0/usb2/2-1/2-1. 5/2-1. 5: 1. 0/0003: 18D1 : DOO2. 006C/input/input 126

composite—demo] on usb—0000:00:1d, 0-1. 5/input0

as

[2180880. 691853] hid-generic 0003:18D1:D002.006C: input, hidraw3: USB HID vl.0l1 Keyboard [ingenic|

2. JFRIAT IR P

# cd /testsuite/ush_test/usb _gadget/hid gadget test

TR usb B4

# ./hid gadget test /dev/hidg0 keyboard

B usb BAR

# ./hid gadget test /dev/hidgl mouse

27.6.2.4 USB device uve

L. pe HiR sl B

§$ dmesg

[2187560. 274157] ush 2-1. 5: new high-speed USB device number 19 using ehci-pci

[2187560. 371029] usb 2-1. 5: New USB device found, idVendor=18dl, idProduct=d002

[2187560. 371033] usb 2-1. 5: New USB device strings: Mfr=I, Product=Z, SerialNumber=3

[2187560. 371035] ush 2-1. 5: Product: composite—demo

[2187560. 371037] usb 2-1. 5: Manufacturer: ingenic

[2187560. 371039] usb 2-1. 5: SerialNumber: 0123456789ABCDEF

[2187560. 394857] uvcvideo: Found UVC 1. 00 device composite—demo (18d1:d002)

[2187560. 403005] input: composite—demo
/devices/pci0000:00,/0000:00:1d. 0/usb2/2-1/2-1. 5/2-1. 5: 1. 0/input/inputl4l

as

2. FFRIRIAT I FE 7
webcam gadget 1 FH Jyv::

Usage: webcam gadget [options]

Available options are

-b Use bulk mode

-d Do not use any real V4L2 capture device
—h Print this help screen and exit

-1 images dir for [uvc—WxH. jpg uvc—WxH. yuv]
-m Streaming mult for ISOC (b/w 0 and 2)

-n Number of Video buffers (b/w 2 and 32)

-0 <10 method> Select UVC I0 method:
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0 = AP
1 = USER PIR
-s <{speed> Select USB bus speed (b/w 0 and 2)
0 = Full Speed (FS)
1 = High Speed (HS)
2 = Super Speed (SS)

-t Streaming burst (b/w 0 and 15)
-u device UVC Video Output device

-v device V4L2 Video Capture device

—e device HELIX Video Capture device

camera BNAM A :

format:

# . /webcam gadget —u /dev/video<uvc video node #> —-v /dev/video<camera video node #> —e /dev/video<helix|
video node #>

example:

# . /webcam gadget —u /dev/video7 —v /dev/videod —e /dev/video0
F A B
format:

Y BEEFHWKERFKE - HSHEBEET, & MM : uve-(weight)x(height). yuv FI
uve—(weight)x (height). jpg

example:

#. /webcam gadget —u /dev/video<uvc video node #> —v /dev/video<camera video node #> —e /dev/video<helix|
video node #> -d —-i /mnt

pe Hill ik TR -

linux os:

Video tools: xawtv

Video tools: cheese webcam booth
windows o0s:

Video tools: amcap
FHl:

APP: usb &L

e HERNFHUERH legacy BiLE

27.6.2.5 USB device remote NDIS
1. pe iR 7w &
pe Ui iR &S S :
$ dmesg
PG S

(2188325, 480982] ush 2-1. 5: new high-speed USB device number 21 using ehci-pci
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(2188325, 577912] usb 2-1. 5: New USB device found, idVendor=18dl, idProduct=d002

(2188325, 577919] usb 2-1. 5: New USB device strings: Mfr=I, Product=Z, SerialNumber=3

(2188325, 577930] ush 2-1. 5: Product: composite—demo

(2188325, 577932] usb 2-1. 5: Manufacturer: ingenic

(2188325, 577934] usb 2-1. 5: SerialNumber: 0123456789ABCDEF

(2188325, 586180] rndis host 2-1. 5:1. 0 usb0: register 'rndis host’ at usb—0000:00:1d. 0-1. 5, RNDIS device,
52:ea:19:19:51:69

[2188325. 650205] rndis host 2-1. 5:1. 0 enp0s29ulub: renamed from ush0

(2188325, 670351] IPv6: ADDRCONF (NETDEV UP): enpOs29ulub: link is not ready

pc G iR A 3] usb %5

$ ifconfig -a

enp0s29ulub Link encap:Ethernet HWaddr 52:ea:19:19:5f:69
UP BROADCAST RUNNING MULTICAST MIU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
IX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

2. pc MECE usb WE#EA ip:

§$ sudo ifconfig enp0s29ulub 192. 168. 4. 250 up

enp0s29ulub Link encap:Ethernet HWaddr 52:ea:19:19:5f:69
inet addr:192. 168. 4. 250 Bcast:192. 168. 4. 255 Mask:255. 255. 255. 0
inet6 addr: fe80::50ea:19ff: fel9:5f69/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MIU:1500 Metric:I
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000

RX bytes:0 (0.0 B) IX bytes:0 (0.0 B)

3. pe Jll k&

§ ping 192. 168. 4. 250

PING 192, 168. 4. 250 (192. 168. 4. 250) 56 (84) bytes of data.

64 bytes from 192. 168. 4. 250: icmp seq=1 tt1=64 time=0. 034 ms
64 bytes from 192. 168. 4. 250: icmp seq=2 ttl1=64 time=0. 034 ms
64 bytes from 192. 168. 4. 250: icmp seq=3 ttl1=64 time=0. 031 ms

27.6.2.6 USB device serial

L. pe FiiR ) B
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$ dmesg
WS R
[2189021. 818872] ush 2-1. 5: new high—speed USB device number 25 using ehci-pci
[2189021. 915645] usb 2-1. 5: New USB device found, idVendor=0525, idProduct=a4a7
[2189021. 915651] ush 2-1. 5: New USB device strings: Mfr=I, Product=2, SerialNumber=0
[2189021. 915655] ush 2-1. 5: Product: Gadget Serial v2. 4
[2189021. 915659] usb 2-1. 5: Manufacturer: Linux 4. 4. 94+ with 13500000. otg
[2189021. 922892] cdc_acm 2-1. 5:2. 0: ttyACMO: USB ACM device
2. pc UL E usb serial [ VID 1 PID
$ echo 0x18d1 0xd002 > /sys/bus/usb-serial/drivers/generic/new id
3. JFRMS pe a8 Bl
pe i i
ME: ttyUSBI XAV ush serial B4
$ echo 1111111111 > /dev/ttyUSBI
$ cat /dev/ttyUSB1
TER AR -
# cat /dev/ttyGS0
# echo 222 > /dev/ttyGS0

27.6.2.7 USB device printer
1. pe iRl B
$ dmesg
WS B
usblp 2-1. 7:1. 4: usbip0: USB Bidirectional printer dev 38 if 4 alt 0 proto 2 vid 0x18DI1 pid 0xD002
2. JPRIRE pe msg B
TER BRI -

# cd /testsuite/usb test/usb gadget/prn example/

# ./prn example -read data

# cat data file | ./prn example —write data
pe i i

$ echo 111 > /dev/ush/Ip0

$ cat /dev/usb/Ip0

27.6.2.8 USB device uacl.0
1. pe iRl &
$ aplay -1
FRAER:
card 1: compositedemo [composite—demo], device 0: USB Audio [USB Audio]

Subdevices: 1/1
Subdevice #0: subdevice #0
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2. JFRBRAT IAFE 7

ME: BLE speaker BHEY, HHFEF 1K ush FFiR&E
# amixer cset name="L00 MUX’ LIS
# arecord —f dat —t wav -D hw:1,0 | aplay D hw:0,0 &

3. pc Gik Pk usb FEREL, HHFEE
27.6.3USB legacy

27.6.3.1 USB device serial

L. pe FiiR ) B

$ dmesg

BA1E S

[2189021. 818872] ush 2-1. 5: new high—speed USB device number 25 using ehci-pci
[2189021. 915645] usb 2-1. 5: New USB device found, idVendor=0525, idProduct=a4a7
[2189021. 915651] ush 2-1. 5: New USB device strings: Mfr=I, Product=2, SerialNumber=0
[2189021. 915655] ush 2-1. 5: Product: Gadget Serial v2. 4

[2189021. 915659] usb 2-1. 5: Manufacturer: Linux 4. 4. 94+ with 13500000. otg

[2189021. 922892] cdc_acm 2-1. 5:2. 0: ttyACMO: USB ACM device

2. HRER
pcC l—lﬁmﬁ

Secho 1111111111 > /dev/ttyACHO
$cat /dev/ttyACHO

TR AR i

Heat ttyGS0O
Hecho 2222 > ttyGSO

27.6.3.2 USB device uvc

L. pe S iR v

$ dmesg

REGS:

[1278801. 857403] ush 2-1. 7: new high-speed USB device number 25 using ehci-pci

[1278801. 954312] usb 2-1. 7: New USB device found, idVendor=1d6b, idProduct=0102

[1278801. 954318] usb 2-1. 7: New USB device strings: Mfr=I, Product=Z, SerialNumber=0

[1278801. 954322] usb 2-1. 7: Product: Webcam gadget

[1278801. 954326] usb 2-1. 7: Manufacturer: Linux Foundation

[1278801. 976022] uvcvideo: Found UVC 1. 00 device Webcam gadget (1d6b:0102)

[1278801. 983318] input: Webcam gadget
/devices/pci0000:00,/0000:00:1d. 0/usb2/2-1/2-1. 7/2-1. 7:1. 0/input/inputl19

as

2. FHUImNRTT %
a)  THUBN R ERBITT R
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b)  FHLITIF APP: USB #54% k&

L WRFHLR N B, 7 G AR
3. VEAHIA T V2

[A] F: [device—uvc—gadget]

27.7 EEEM

27.7. 1 182 usb gadget BCE
1B BRI\ ST HE ) gadget W4, BB SCHEEAUTT

buildroot/package/ingenic/system config/ush—device/S90usb

R function I, FHECRILEIIREA # TR L

VE: hid 1 serial RAERIAEH, ASCRFFE G &

/etc/init. d/usb/uvc $1
/etc/init. d/usb/adb $1
/etc/init. d/usb/mass storage §1
#/etc/init. d/usb/hid $1
/etc/init. d/usb/printer $1
/etc/init. d/usb/rndis §1
/etc/init. d/usb/uacl $1
#/etc/init. d/usb/serial $1

27. 7. 2 B RFHUUER uve B, otg TLVEIR A H &
fEF] legacy BLE, W PASAEHR .
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28GMAC TJk DAK M=l 28 82 O

28. 1 RN R

RGMII (Reduced Gigabit Media Independent Interface) J& Reduced GMII (3 EhAsAr 5
SEAEID . RGMIT MR A 4 A 8iE sz 11, TER Bk 125MHz, If HLAE L FHERUR B RIS 5, Rk
A A AT ik 1000Mbps o ROMI T (4f8 454475 & TEEE LUK MFRAE, #2110 5€ LW TEEE - 802. 3-2000,  RGMIT
SCRF 10/100/1000 JKFA) B2 #2 MR

RMII Reduced Media Independent Interface fEjifb@E{ASI /0, & IEEE  802. 3u Fnif A &
MIT H T Z AN 53 —MhsEP. RMIT SZRE 10 JERT 100 J6 ) B I

28. 2 IR ALE

PAZ I EN S B

drivers/net/ethernet/ingenic
J—— ingenic mac. c
J—— synopGMAC Dev. ¢
J—— synopGMAC plat.c

28.3 WEAWEE
B T IELE «

arch/mips/boot/dts/ingenic/x2000~v12. dtsi

W -RFE AT DABCE N RGMIT A RMIT, 7£ SDK HERIARCE N RGMIT 211, A~ ml LAARYE B 2 SEBR 1)
TEOUACE Y RMIT B2
XU = 42 il 25 7 S«
mac0: mac@0x134b0000 {

compatible = “ingenic, x2000-v12-mac” ;
reg = <0x134b0000 0x2000>;
interrupt—parent = <&core_intc>;
interrupts = <IRQ_GMACO>;
status = “disabled”;
ingenic, rst-ms = <10>;

b

macl: mac@0x134a0000 {
compatible = “ingenic, x2000-v12-mac” ;
reg = <0x134a0000 0x2000>;
interrupt—parent = <&core_intc>;
interrupts = <IRQ_GMAC1>;
status = “disabled”;

ingenic, rst-ms = <10>;
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28.3. 1 AN E

Halley5 V1.x ZRIFF KM HEXN
Halley5 V2.x RFIFFRMSZFFHRMK MACT,

AN BT
B4R B B
® ingenic, rst—gpio 7E AL GPIO
® ingenic, rst-ms 7€ AL ]
® ingenic,rst-delay-ms BAJ5 SERF I E], SERFHYIE A phy BEATAEATERAT
® ingenic, mac—mode RGMIT =% RMII
® ingenic, mode-reg
® ingenic, rx—clk-delay ¥ RGMIT HEZCHIHE 92 Brfs 100 18 & i o SR (i £%
® ingenic, tx—clk-delay ¥ ROMIT Az{
® ingenic, phy-clk—freq U A fE45 phy B TAERBH, 75 ZEACE phy O TAE

INEPES

S
EE:

LARYE T RS THBE X mac 44X phy (IRAL gpio, A7 A R, A7 75 AR F5E 1B (8]

2. W HE T AEAE ROMIT #5538 T 75 S0 & TXCLK A RXCLK ) delay, I & A5 2 19. 5ps, it B H G
0-128, delay (Wi [B] Y] 0-2. bns. HAKHEL B (A 7 2 6 phy KA 7€, TXCLK A1 RXCLK 1 data fR1F 2ns
KA delay, BT EAUNSR phy 3 © 2488 1 delay, mac 45 Hil 2% o A 75 224 B 8orb 2 218

KAWL RGMIT Fe B an

&mac0 {

status = “okay”;
ingenic, rst-ms = <10>;
ingenic, rst—-delay-ms = <15);

ingenic, mac-mode = <RGMII>;

ingenic, rx—clk-delay = <0x2>;

pinctrl-names = “default”’, “reset”;
pinctrl—0 = <&macO rgmii p0 normal>, <&macO rgmii pl normal’, <&macO phy clk)>;

pinctrl-1 = <&macO rgmii p0 rst>, <&émacO rgmii pl normal>, <&macO phy clk)>;

ingenic, rst—gpio = <&gpc 22 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;

ingenic, mode-reg = <0xb00000e4)>;

ingenic, tx—clk-delay = <0x3f>;
ingenic, phy—clk—freq = <25000000>;

Y
émacl {
pinctrl-names = “default’, ’“reset”;
pinctrl-0 = <&macl rgmii p0 normal’, <&macl rgmii pl normal’, <&macl phy clk>;
pinctrl-1 = <&macl rgmii p0 rst), <&macl rgmii pl normal’, <&macl phy clk>;
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status = “okay”;

ingenic, rst—gpio = <&gpb 16 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
ingenic, rst-ms = <10)>;

ingenic, rst—-delay-ms = <15);

ingenic, mac-mode = <RGMII>;

ingenic, mode—reg = <0xb00000e8>;

ingenic, rx—clk-delay = <0x0>;

<Ox3>;

<25000000>;

ingenic, tx—clk—delay

ingenic, phy—-clk—freq

},.

28. 3.2 AW H & XA E
RMIT FCEZHMF:

émacO0 |
pinctrl-names = ‘default”, ’reset”;

pinctrl-0 = <&macO rmii pQ normal’, <&macQ rmii pl normal’, <&macQ phy clk>;

pinctrl-I <{&macO rmii p0 rst>, <&macO rmii pl normal);

status = “okay”:

Ingenic, rst—gpio = <&gpb 0 GPIQ ACTIVE LOW INGENIC GPIQ NOBIAS);
ingenic, rst-ms = <I10);

ingenic, rst—delay-ms = <I15);

ingenic, mac-mode = <RMII>;

<0xb00000e4)

ingenic, phy-clk—freq = <25000000);

ingenic, mode-reg

émacl {

pinctrl-names = “default”, ’“reset”;

pinctrl-0 <&macl rmii p0 normal>, <&macl rmii pl normal), <&macl phy clk>;
pinctrl-1 = <é&macl rmii p0 rst>, <&macl rmii pl normal);
status = “disable”;
ingenic, rst—gpio = <&gpb 26 GPIO ACTIVE LOW INGENIC GPIO NOBIAS>;
ingenic, rst-ms = <I10);
ingenic, rst—-delay-ms = <15);
ingenic, mac-mode = <RMII>;
ingenic, mode-reg = <0xb00000e8>;
ingenic, phy—-clk—freq = <25000000>;
};

28.4 NEHwFLE
PWAZECE INGENTC MAC, RCE Bidiin .

Symbol: INGENIC MAC [=y]

Type : tristate
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rompt: ingenic on—chip MAC support
Location:
-> Device Drivers
-> Network device support (NETDEVICES [=y])
-> Ethernet driver support (ETHERNET [=y])

Defined at drivers/net/ethernet/ingenic/Kconfig:l
Depends on: NETDEVICES [=y] && ETHERNET [=y]
Selects: CRC32 [=y] && MII [=y]

28. 4.1 AEBRNGR IR E
PWAZBRIAEC B GMAC BRZh, MBS T
--- Ethernet driver support
> tagentc o6 chip NAC support
[*] 'ngenic mac dma interfaces
ingenic mac dma bus interfaces (MAC AXI BUS) --->

28.4.2 A HE X mEALE

] Be B T Pic B % 4

Ingenic gmac receive gmac &M ESERCEIE B IISEATFHE  SRAT RO T DAYR D 3 BN 1 2
descriptor number[80 ALF, MK KE 8192 o LAz d 28 E R EM, XHEHE
.. 10240] ATH — AR BB N AFE2EH 16M-32M

Dual core mutex tran MFHXMRNEE, LEFSIENMNRAFEWCEEIHGRFEER
smission JRAbEE, W] LU/ FE 4 cache B miss %

28. 5 &&T RAERK
IRENINE R TG, AT ifconfig —a 2=H I eth0 B ethl.

28. 6 L2 P4 FH Ui B
AT ifconfig —a A EAIHFMIMABE, WA HD etho S ethl M BEHIIN-F IRl

# Iifconfig -a

eth0 Link encap:Ethernet HWaddr 1E:01:7F:F6:D3:26
BROADCAST MULTICAST  MTU:1500  Metric:I
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

ethl Link encap:Ethernet HWaddr 3E:4C:9D:F4:74:4B

155

Halley5 Linux4.4 W% & Fit
Copyright® 2005-2020 Ingenic Semiconductor Co., Ltd. All rights reserved.



ol B

BROADCAST MULTICAST — MIU:1500  Metric:1

RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

Ilo Link encap:Local Loopback
LOOPBACK  MTU:65536  Metric:l
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:l

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

fic & 2% TP
ifconfig eth0 IP S IRIEST R RN L EE & ethO BE ethl*/

ffiHH ping v & &5 M 4 IE B E I
ping IP -I ethO /RE-T IR LS ping s EH I L%/

28. 6. 1 PI2% P4 BE IR,
F—EH/TIRLURK M ThRE R i, {# ML EE, #FH iperf3 ar Wbk, N AHRS W, TR
WAL it

® HiKumAT AT
iperf3 -5
® IR A s ke
iperf3 -c 192.168.4.105 -u -b 1000 -1 65507 -t 10
o kR e
iperf3 -c 192.168.4.105 —u -b 1000M -1 65507 -t 10 -R
® R LR LR R TT A
PAUN IR A B B 3 S A, BEEANS B M 22 S il i 45
sysctl -w net. core. rmem default=10485760

B OISO R RIS, SEBE SR 1OM AE, XU A A

sysctl -w net. core. rmem max=10485760

B NSO R RN A

TRE A% AL B 26 U SO S T ) epu #%, 458 Ji5 RT DARE S A A% 31 25 D) i R B 0URZ (8 T AN 2
173 PR TE RE AR E -

echo 0 > /proc/irq/6l/smp affinity list
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B 355 cpul T gmacl BRI EAE

echo 1 > /proc/irq/63/smp affinity list
B $55E cpul AbH gmacO B HIEHE,  gmacO TS 63 gmacl KIS 61

sysctl -w net. core. netdev_max backlog=4000

B IR R AR A K, AT LD BB BB A AR

echo 2 > /sys/class/net/eth0/queues/rx—0/rps cpus
B 5T cpul AbEE ethO HBIEIE R, A 145€ cpu0, 2485E cpul, 3 F87E cpuld-1

28. 6. 2 1588 &4 i [E] BRI
{F A 2 Yo LR M8 DT i, 3 2 B i

{ B CONFIG_INGENIC GMAC USE HWSTAMP %Wt & kernel [1J 1588 ZhifE.

ARG T AW 1588 D e AR 7, BRIAE A 1inuxptp K, linuxptp MK THELE
manhatton _LFEM) buildroot #, T linuxptp R /717 PLS RN 4% 5K,

WA & 1E % TAE ) -
— MR slave $ATH4 -

ptpdl -E -4 -H -i eth0 -s -m

H—NH KR master BT T4

ptp4dl -E -4 -H -i eth0 -m
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29AES fnfE#FIKzhEE O

29. 1 HRIRThBeN R
®  aes XKD S B AR AR R
® Rijdael fips 197 FrifE
® U7 128/192/256 CBC/ECB JNfiRa

29. 2 IR E
P AL IR B T B 1

§ drivers/crypto/ingenic-aes. c

29.3 WEAWEE
B T ELE

arch/mips/boot/dts/ingenic/x2000~v12. dtsi

AES il #8 E X:

aes: aes@0x13430000 {
compatible = “ingenic, aes”;
reg = <0x13430000 0x10000);
Interrupt—parent = <&core intc);
Iinterrupts = <IRQ AES)>;

status = “ok”;

29.3. 1 WAMBINRLE
VLM BRI G B = 7 ABS Bl .

29.3.2 &M HEXRE
FH P o] #R P8 SEBR 75 SR < 4] ABS 1564, TEMRZK. dts Fo¥Z T ABCE N disabled.

faes [

status = “disabled”;

29. 4 NEHRIFRLE

Y%L : CRYPTO DEV_INGENIC AES, Mo E iBiunR:

Symbol: CRYPTO USER API SKCIPHER [=y]
Type : tristate
Prompt: User—space interface for symmetric key cipher algorithms
Location:
-> Cryptographic API (CRYPTO [=y])
Defined at crypto/Kconfig:1616
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Depends on: CRYPTO [=y] && NET [=y]
Selects: CRYPTO BLKCIPHER [=y] && CRYPTO USER API [=y]

Symbol: CRYPTO _DEV_INGENIC AES [=y]
Type . tristate
Prompt: Support for INGENIC AES hw engine
Location:
-> Cryptographic API (CRYPTO [=y])
-> Hardware crypto devices (CRYPTO HW [=y])
Defined at drivers/crypto/Kconfig:311
Depends on: CRYPTO [=y] && CRYPIO HW [=y] && (MARCH XBURSTI || MACH XBURSTZ [=y])
Selects: CRYPTO AES [=y] && CRYPTO BLKCIPHER2 [=v]

29. 4. 1 WEBRA G ECE
WAZER N & AES ZRZ] .

29. 4.2 A% EEUREFRE
A AR s bR SR EE B ARS IRsh, BEE A mu T

--- Hardware crypto devices

B> Support for INGENIC AES hw engine

< > Imagination Technologies hardware hash accelerator
<*s support for Ingenic SHA hw accelerator

29. 5 WA T RAERK
UK B A P J5 A A PA R T A
/sys/bus/platform/drivers/aes

29. 6 N HATEFFEA Ui

T AR Fr B A
packages/example/Sample/security utils/aes/
f—aes.c

J—— CMakelists. txt

J—— gen_key base. ¢

J—— include

/ J—— aes. h

/ J—— bignum. b

/ —— gen_key base. h

/ L— keys. h

L— main.c

M7
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aes test in file out file key file op(en:1 de:0)

WESNIES-EF

packages/example/Sample/security utils/test data/aes test/
J—— aes_test_data. txt
/— aes_test_en. txt

L rey. txt

® key. txt:key ¥
® aes result. txt: ZEIE NG E LI
® aes test data. txt: ZEHE AN ETE

RN R

# hash test aes test data. txt aes result. txt key. txt 1

Halley5 Linux4.4 P#%F & F it
Copyright® 2005-2020 Ingenic Semiconductor Co., Ltd. All rights reserved.



ol 25

30RSA JNf# % Ix s O

30. 1 HRELIhEES A
RSA A TT 355 B AR & — Pl FAS[F] BN 235 53540 5 a5 a5, SFF 1024/2048 B 40K I fii o5

30. 2 XN B
R P BT

§ drivers/misc/ingenic rsa.c

30. 3 EAWEE
B T E AL E

arch/mips/boot/dts/ingenic/x2000~v12. dtsi

RSA 2 il #5 7€ X
rsa: rsa@0x13480000 {

compatible = “ingenic, rsa”;

reg = <0x13480000 0x10000,;
interrupt—parent = <&core_intc);
interrupts = <IRQ RSA>;

status = “ok”;

30.3. 1 HAWERIAARLE
W W BRI IE 2T rsa B4

30.3.2 &N HEXRE

F P AT ARYE SEPR e SR OCH] rsa W, FEAREZK. dts % SIECE N disabled.,
&rsa [

status = “disabled”;

30. 4 ARFRFAECE
A% IC B 15 INGENIC RSA, Pl HisHu .
Symbol: INGENIC RSA [=y]

Type : boolean
Prompt: JZ KRSA Driver
Location:
-> Device Drivers
Defined at drivers/misc/Kconfig:536
Depends on: MACH XBURSTZ [=y]
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30. 4. 1 WEEBRA G ECE
WAZERIA AR AL B RSA 3KZ)

30. 4.2 AZEEREFRE
H TR E S2bR AR SR P C & RSA IRz, B & AT

< > Apalog Devices Digital Potentiometers
< > Dummy IRQ handler
< > Integrated Circuits ICS59325401
< > Enclosure Services
< > Medfield Avago APDS9802 ALS Sensor module
< > Intersil 15129083 ambient light sensor
< > Intersil 15L29020 ambient light sensor
< > Taos TSL2550 ambient light sensor
< > HOHM BH1780GLI ambient light sensor
< > BH1770GLC / SFH7770 combined ALS - Proximity sensor
< > APD5990X combined als and proximity sensors
< > Honeywell HMC&6352 compass
< > Dallas DS1682 Total Elapsed Time Recorder with Alarm
< > BMPO85 digital pressure sensor on I2C
< > FS5A9480 USB Switch
<*> Bluetooth power control driver for BCM-4345C5 module
Generic on-chip SRAM driver
ﬁ%ﬁﬂﬁﬂﬁﬂﬂ
[ 1 Linux pmem allocator
< > 5Silicon Labs C2 port support ----
EEPROM support --->
Texas Instruments shared transport line discipline ---»

< > STMicroeletronics LIS3LV02Dx three-axis digital accelerometer (I2C)
*** pltera FPGA firmware download module ***
< > Altera FPGA firmware download module
*%*% Tntel MIC Bus Driwver **¥
*%% SCIF Bus Driver ***
#%% Intel MIC Host Driver *%#
*** Tntel MIC Card Driver #*##*
*%% ECIF Driver *%#*
**% Tntel MIC Coprocessor State Management (COSM) Drivers *¥x%
< > Line Echo Canceller support

30. 5 W& RAER
R BN R T A AT 4 A

/dev/rsa

30. 6 L2 FP 0 F Ui B
e E

packages/example/Sample/security utils/rsa
J—— CMakelists. txt
J—— gen_key base. ¢
J—— include
/ J—— bignum h
/ J—— gen_key base. h
/ J—— Jjz rsa. b
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/ J— keys. b
/ L— rsa.n
J—— main. c

J—— make. sh
J— rsa.c

/— sec _test.c

Wik T73%

rsa_test 1in file out_file rsa key

Hr, in file N EIBHEFIEHE
out_file NIz 5 A O 45 A s
rsa_key A key Hdf L

LEESIE & Ep @ L DA
packages/example/Sample/security utils/test data/rsa test/
J—— rsa key

J—— rsa result. txt

L—— rsa test data. txt

® rsa key: Ny rsa B

® rsa result. txt: ZEIE NG R EIE

® rsa test data. txt: 1ZEHE NN EHE

AT I

rsa_test rsa_test data. txt rsa result. txt rsa key
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31Hash FRIKZh£: O

31. 1 BRI+ 4R

S HF hash Bk NiE, S2FF SHAL RFC-3174 FR#EAN MD5 RFC-1321 bRk .
S HF SHA 160/224/256/384/512
X FFMD5 128bit

31. 2 IR E
BRI BT 7 L

drivers/crypto/ingenic-hash. c

31.3 EAWEE
B T IELE «

arch/mips/boot/dts/ingenic/x2000~v12. dtsi

Hash il #% 2 X

hash: hash@0x13470000 {
“ingenic, hash”;

= <0x13470000 0x10000>;

compatible =
reg
Iinterrupt—parent = <&core_intc);
interrupts = <IRQ HASH),

status = “ok”;

31.3. 1 EAWERINELE
B BRI G 2 7= 4 hash %% .

31.3. 2 &M HENRE
F AT AR YE SEBR 7 SRR hash ¥4e, iz 550l BN disabled.

31.4 AiZ4miFicE

WAZ IR 3 4 46 5 CRYPTO DEV INGENTC SHA

Symbol: CRYPTO USER API HASH [=y]
Type tristate
Prompt: User-space interface for hash algorithms
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Location:

-> Cryptographic API (CRYPTO [=y])
Defined at crypto/Kconfig:1607
Depends on: CRYPIO [=y] && NET [=y]
Selects: CRYPTO HASH [=y] && CRYPIO USER API [=y]
Symbol: CRYPTO DEV INGENIC SHA [=y]
Type ; tristate
Prompt: Support for Ingenic SHA hw accelerator
Location:
-> Cryptographic API (CRYPTO [=y])
-> Hardware crypto devices (CRYPTO HW [=y])

Defined at drivers/crypto/Kconfig:493

Depends on: CRYPTO [=y] && CRYPTO HW [=y] && (MARCH XBURSTI || MACH XBURSTZ [=y])
Selects: CRYPTO ALGAPI [=y]

31. 4.1 AZBOARFERE
W% BN Gm 13E 277 A Hash #5251 % . BB AW .

--- Hardware crypto devices
< = Support for INGENIC AES hw engine
< = Imagination Technologies hardware hash accelerator

Support for Ingenic SHA hw accelerator

31.4.2 AR H E X iFRLE
JFH PRI RS S B 7 SRR M I BE 76

31. 5 &&T RER

31. 6 JOL P2 {58 PR 4t B
S L PR P B 1

packages/example/Sample/security utils/hash/
J—— CMakelists. txt

J—— hash. c

J—— hash openssl. ¢

J— include

/ J—— bignum h
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/ J—— hash. h
/ L—— hash openssl. h

L—— pain. c

WA 7 1%

hash test in file out file

PSS E /AR

packages/example/Sample/security utils/test data/hash test/

J—— hash result. txt
L—— pash test data. txt

® hash result. txt: ZEWE VL L EHE
® hash test data. txt: ZEHENEMREIE

# hash test rsa test_data. txt hash result. txt
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32PWM AR IR 742

32. 1 IR ThEENH
Pulse width modulation (pwm) ¥R TT7r7 16 N HETE, 1] DR AR 13T 3 TAE,
[FIIF AR PR TAERE R, A cpu BERURT DMA B, cpu B £ FH 4 N BB &b ke 7= A 75 38, T DMA
B 75 3 7= A T £ifo A AN Sk vk e R A K 5 23 B, 5341 DMA RS Z53% i dword J2EAT T

e

32. 2 WENIREAL B

BRI P A -

drivers/pwm/pwm—ingenic—vZ2. c

32.3 HEWEE

B T A

arch/mips/boot/dts/ingenic/x2000-vi12-pinctrl. dtsi

1. 5 M A< PW 10 Function

pem_pin: pwm-pin{
pwm0_pc: pwml pc |
ingenic, pinmux = <&gpc 0 O);

ingenic, pinmux—funcsel = <PINCTL_FUNCTIONO);

pmml5 pc: pmml5 pc {
ingenic, pinmux = <&gpc 15 15);

ingenic, pinmux—funcsel = <PINCTL_FUNCTIONO);

4
2. 5 S PWM %1 2% s g
pwm: pwm@0x134c0000 {
compatible = “ingenic, x2000-pwm”;

#pwm—cells = <2);
reg = <0x134c0000 0x10000>;
interrupt-parent = <&core intc);

interrupts = <IRQ PW>;
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32.3. 1 HEWEBIARE
WiZ halley5 v20. dts HRZZALE ST HERAEH T pwm0_pd 1E 4 PWM % Hi D) &

&pwm {
pinctrl-names = “default”;
pinctrl-0 = <&pwm0 pd);

status = “okay”;

32.3. 2 AW EH E XL E
Ln 57 B A HAth @ IE A GPTO VBN PWM, A LMEEL halley5 v20. dts 30, EEAnysin pwml_pe

&pwm {
pinctrl-names = “default”;
pinctrl—0 = <&pwm0 pd>, <&pwml pc);

status = “okay”;

32.4 NEHwRIFRLE
N AZ DR 4 13 46 5 487 I PWM. INGENTC V2 #5sth), BCE BT

Symbol: PWM_INGENIC V2 [=y]
Type : tristate
Prompt: Ingenic PWM V2 support

Location:

-> Device Drivers
-> Pulse-Width Modulation (PWM) Support (PRM [=y])
Defined at drivers/pwm/Kconfig:202
Depends on: PWM [=y] && MACH XBURST2 [=y]

32.4.1 AEZERINGRIRRLE
WAZ BRI & PWM 3K2h, FicE Fman |

--- Pulse-Width Modulation (PwM) Support
= Freescale FlexTimer Module (FTM) PWM support
> Imagination Technologies PWwM driver
"> Ingenic PWwM V2 support
-

o

fa

NXP PCA9685 PWM driver

A

32. 4.2 ZHE X RELE
TR A AT PWM g, ] DL diZ e T LY N N R K o
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32.5 & RAERK
Al LB bR/ sys/class/pwm BF pwm W& I BARE L, B brAE sysfs B, 4T pwm F P 23]
f S H RS o

32.6 MR ERAH
1. #N/sys/class/pwm/pwmchip0 H& T
# Is
device export  npwm power subsystem uevent unexport

2. B npwm AERBCY AT SCRER pwm IBIES, B AT SCRE 16 4
# cat npwm

16

3. LS 0~15 F export A 5 H X R ) pwm FEATAER, R LA pwm0 5 -

# echo 0 > export

e DA RIET HR N2 7> pwm0 H3x, HAEIEIPL:

# 1s
device npwm pwm0 uevent
export power subsystem unexport

4. HAE pwm0 Hx, HEATLAREMNDL, —A2 52 duty cyele, H4h—A =2 M period:
# Is

duty cycle enable period polarity power uevent

5. thdn, WEFIAKA 1000000000, HAAYFD:
# echo 1000000000 > period

[58044. 902196] period=23809523

[58044. 905080] duty=0 level init=1 1ow=23809523

6. WHE 52 A 500000000, AL ALFS:

# echo 500000000 > duty cycle

[58210. 268663] period=23809523

[68210. 271585] duty=11904761 level init=I low=11904762

7. {#ifE pwmO:
# echo 1 > enable

LUE 358 W1St 7 P A N PO At i 2 T

8. W SRANFAE AT LASC PH B A 4 -

# echo 0 > enable
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9. HE WAL pwm0 S H LM

#ed..

# Is

device npwm pwm0 uevent
export power subsystem unexport

# echo 0 > unexport
# Is

device export npwm power subsystem uevent unexport

A LLE B pwm0 H R OAWAE T -
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33DTRNG AR IKF 4

33. 1 #ERTIRES 4R
FOBEHLECR AR 8 P18 DA 3 b S S B LA 2

33.2 WBHIRMBALE
BRI BT 7 L

drivers/char/hw random/ingenic-rng. c

33.3 WAWEE
B T E AL E

arch/mips/boot/dts/ingenic/x2000-v12. dtsi

A -
dtrng: dtrng@0x10072000 {

compatible = “ingenic, dtrng”;
reg = <0x10072000 0x100);
Iinterrupt—parent = <&core intc);
interrupts = <IRQ DIRNG>;

status = “disabled”;

33.3. 1 HAWEINEE
BRINGm IR dtrng W% o
&dtrng {

status = “okay”;

33.3.2 REWHEXLE
WRE P TRELM dtrng W, ATLELL LT SBCE N disabled.
&dtrng {

status = “disabled”;

33.4 WERmIFLE
PIAZEC B HW RANDOM INGENTC, Mt & iimiin R
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Symbol: HW RANDOM_INGENIC [=y]
Type : tristate
Prompt: Ingenic HW Random Number Generator support

Location:

-> Device Drivers
—> Character devices

1) —-> Hardware Random Number Generator Core support (HW RANDOM [=y])

Defined at drivers/char/hw random/Kconfig:384

Depends on: HW RANDOM [=y] && MIPS [=y] && (SOC X2000 V12 [=y] || SOC M300 [=n])

33.4. 1 AZBOARFERE
WAZBUARCE dtrng 3X3h, BLE ST T:

-—- Hardware Random Number Generator Core support
< >  Timer IOMEM HW Random Number Generator support
E*} Ingenic HW Random Number Generator support

33.4.2 WX B E X4k E
BT DU SEBRE L, A% RS AT

33.5 W& HAR
MR RIS, 2/ dev/hwrng,  FH AT LU L ) BT BRSh  75  Th k.

33. 6 NLHRE P Ui B
Ay DU BA TSR, A BRI

#include<stdio. h>
#include<stdlib. h>
#include<linux/watchdog. h>
#include<sys/ioctl. h>
#include<sys/types. h>
#include<fcntl. h>
#include<unistd. h>

#include<errno. h>

int main(int argec, char *argv[])
{
int fd ,retval;
char buf[64] = {0};
int cmd = 0;
if (largv/[1])
{
printf("argv[l] is MNILL \n”):
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exit(errno);

/
fd = open(argv[1], 0 RDONLY);
if(fd < 0)
{
printf(“open %s
exit(errno);
/

if(read(fd, buf, 32) < 0)

printf(” read false\n”);

else

printf(“random num register value %d\n’, *(unsigned int

close(fd);

return retval,;

false\n”, argv(1]);

*)buf) ;

MR

# . /hwrng /dev/hwrng

random num register value 9363246
# . /hwrng /dev/hwrng

random num register value 1329736129
# . /hwrng /dev/hwrng

random num register value 567871915
# . /hwrng /dev/hwrng

random num register value 966768232
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