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1 mewmne

1.1 SDK fi'48

ISVP SDK, EP#R{EFF & T EAL, AFE5 AP ZE. JFEJES. XA, Samples 45. JF&
F 0] DB SDK PR )T e r= d DhREFF & o LA R A& ISVP SDK ) P 28 M W 1 -

B 1-1 SDK 454

1SP(2D/3D Denoise, WDR,Iridix)
Toolchain(472/540,uclibc/glibe, 32bit/64bit)
Video(H265,H264,JPEG)
Carrier(Demo)
Tools ; lib — Audio(AEC,Denios, AGC HPF,AENC,ADEC)
ISP Tuning tool )
OSD(4 foreground layers,hardware alpha,CSC function)
mtd tools
IVS(Normal/Advenced,user extension interfaces)

APl doc
u-boot(2013-7)
Function doc
Document iy ; kernel(3.10,4.4.94)
Developer's guide
sensor drivers

FAQ . opensource
wifi drivers
Sensor base setting misc drivers(motor,pwm,hash,rsa,AES, DES, timer,slcd,exfat)
demo image > 4 Audio drivers(0S52,0553)
Resource
HDK
\ API samples
rootfs(472/540,uclibc/glibe) — Sample
System samples
IMP T31 BSP FXiEH 4
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1.2 SDK BR&#

& 1-2 SDK E R HLIE

Application

Lib libalog | iibimp libsysutils

Kernel

e Hardware: B2, 5ERK 1/0 S BARMIBELEDhRE -

e LinuxKernel: WH%)Z, TEREERITIRATIRE, & SCHEAF TR

e drivers: ko fHRIRZ), T driver HEAT REAFHERAE

e APIlib: FEFE, SCIUMEFDhRe IR, T NHZERIH K. APl EFEZH T
i

libimp: ZUAKINAEEE . U1 H264 4%, JPEG 4%, IVS Al Audio 25,
libsysutils: RATIEEE . WHE)E, WE RG] EBIIEESE.
libalog: ISVP-SDK H] log SEHIL %
libivs_inf: IVS B9%FE, BLFGEA A, J& AP,
o libmxu: 128 £ mxu JIE#FESH T
e Application: N HE. SLIINREZ %%,
o Application HE#713 ] SDK FEFR AL API M4 drivers HEAT T K o X T — Ll
PRIThRE T K, Wl CLEBHH A DT K.

*
L 4
L 4
L 4

1.3 SDKLIB
b doc doc: 5.5 3CHY
include include: *H?‘%%i#
| lib lib:  FH I FE SO
| opensource opensource: kernel. uboot. drivers. busybox &
j res res: CUFEAR . R SCHEE
. samples samples: #H¢5N HAHS
| | Changelog

| |Versions
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2 Frmmite

21 AtLAREERFLNIE

AT RN AR BT PR, AN REAE Hbk EISAT T A AN R, 33 7 238
I AT AT I R AN, BI“7g L+ BARHL I fa B B ARHL— %
KA R R B R TR, ISR ST

B15 FALA HARHLEI AL B — A A o 18 THL T &S T HARHLIIAE X
BB, FEFPAETE ML B g i — IR — e A B AT AT SO I8 e I TTE
R rIPAT SRS B H bsbLF, SR)EAE H AsL EisqT.

2.2 Toolchain RIE{FEH

2.2.1 Toolchain EfF4

Toolchain BI#Z X 4w 1% T. H4%, +& Linux Host ML _F k4w AR i N\ & 2P
11— ZRA L RIS . 1SVP F1 1] Toolchain lRAE B 40T :
1.Toolchain472:
1) gee fiRA: 4.7.2
2) libc hiUAR:
A. glibc JRA: 2.16
B. uclibc fix4: 0.9.33.2-nptl
2.Toolchain540:
1) gec hiAs: 5.4.0
2) libc A
A. glibc fiAS: 2.22
B. uclibc fiA<: 0.9.33.2

2.2.2 A& % Toolchain

DI -
FT—p. 27 ETHS sudo apt-get install p7zip

IMP T31 BSP FF k15w 6
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% I Host Hl CPU £ 58 ik # mips-gccd72-glibc216-32bit.7z B ¥
mips-gcca72-glibc216-64bit. 7z AT E . 150

$ 7z x mips-gccd472-glibc216-64bit.7z

# =3B Wi export PATH=xxxx:SPATH #i7 %, 4 toolchain K] bin HF¥s N3 PATH
A B B 7R~/ bashre HOID B R T — A 7K AR

$ vim ~/.bashrc

$ export PATH=/opt/mips-gcc472-glibc216-64bit/bin:$PATH

FVUH: MR toolchain A $4AT:

$ mips-linux-gnu-gcc --version

mips-linux-gnu-gcc (Ingenic 2015.02) 4.7.2 Copyright (C)
2012Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

BN AE B AT #EA toolchain 2225 1EHff

223 ¥XTAHAS

TXTHEHEER N2 30, RHBZ TEMES. A% HE gecc 4wz T H.
objdump -4 T. B . as 14w o8 . |d B3 88 . size BWH — HF i S0 K2,

mips-linux-gnu-addr2line mips-linux-gnu-gcc-ranlib mips-linux-gnu-readelf mips-linux-uclibc-gnu-g++ mips-linux-uclibc-gnu-nm
mips-linux-gnu-ar mips-linux-gnu-gcov mips-linux-gnu=run mips-linux-uclibc-gnu-gcc mips-linux-uclibc-gnu-objcopy
mips-linux-gnu-as mips-Llinux-gnu-gdb mips-linux-gnu-size mips-linux-uclibc-gnu-gcc=4.7.2 mips-linux-uclibc-gnu-objdump
mips-linux-gnu-c++ mips-linux-gnu-gfortran mips-linux-gnu-strings mips-linux-uclibc-gnu-gcc-ar mips-linux-uclibc-gnu-prelink
mips-linux-gnu-c++filt mips-linux-gnu-gprof mips-linux-gnu-strip mips-linux-uclibc-gnu-gcc-nm mips-linux-uclibc-gnu-ranlib
mips-Llinux-gnu-cpp mips-linux-gnu-1d mips-linux-uclibc-gnu-addr2line mips-linux-uclibc-gnu-gcc-ranlib mips-linux-uclibc-gnu-readelf

mips-linux-gnu-elfedit mips-linux-gnu-1d.bfd mips-linux-uclibc-gnu-ar mips-linux-uclibc-gnu-gcov mips-linux-uclibc-gnu=-run
mips-linux-gnu-execstack mips-Llinux-gnu-1ldd mips-linux-uclibc-gnu-as mips-linux-uclibc-gnu-gdb mips-linux-uclibc-gnu-size

mips=-linux-gnu-g++ mips-Llinux-gnu=-nm mips-linux-uclibc-gnu=-c++ mips-linux-uclibc-gnu-gfortran mips-linux-uclibc-gnu-strings
mips-linux-gnu-gcc mips-linux-gnu-objcopy mips-linux-uclibc-gnu-c++filt mips-linux-uclibc-gnu-gprof mips-linux-uclibc-gnu-strip
mips-linux-gnu-gcc-4.7.2 mips-linux-gnu-objdump mips-linux-uclibc-gnu-cpp mips-linux-uclibec-gnu-1d uclibc-toolchain-wrapper
mips-linux-gnu-gcc-ar mips-Llinux-gnu-prelink mips-linux-uclibc-gnu-elfedit mips-linux-uclibc-gnu-1d.bfd

mips=-linux-gnu-gcc-nm mips-Llinux-gnu-ranlib mips-linux-uclibc-gnu-execstack mips-linux-uclibc-gnu-ldd

IMP T31 BSP FF k15w 7
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3 T31 Wi

3.1 Uboot ZwiF

® Uboot Zm iFIifE:
u-boot T LM 2 1, AN K H A 4SS . T31 u-boot [ A AL EC B AL T
include/configs/isvp_t31.h. ERIAGmPEAC E SCAENH UK 3-1,

+ 3-1 131 55T uboot 4 IFECH

T31N make isvp_t31_sfcnor RN norflash JH 8711 uboot, %I
X T3NS

T31L make isvp_t31_sfcnor_lite RN norflash JH 8711 uboot, %I
X T31L 5 A

T31X make isvp_t31_sfcnor_ddr128M | FIR%m Pk norflash J& 2111 uboot, 4F
X T31X 565

T31A make isvp_t31a_sfcnor_ddr128M | %1% norflash & 31 uboot, 4F
XF T31A 5 F7

T31AL make isvp_t31al_sfcnor_ddr128M | F %% norflash J& 31 #) uboot, %}
Xt T31AL i

T31N make isvp_t31_mscO FoRYwiF SD K2 3N uboot, %14t
X T3IN i A

T31L make isvp_t31_mscO_lite LN SD KA 3N uboot, EM4
X T31L 5 A

T31X make isvp_t31_mscO_ddr128M LN SD KA 3N uboot, EM4
XF 731X 305

T31A make isvp_t31a_mscO_ddr128M FKNgwF SD KA 3N uboot, £14f
X T31A

T31AL make isvp_t31al_mscO_ddr128M | FIn%wPk SD /B 3NH uboot, 4%
T31AL &5

G PR IR

FE—2F: $ make distclean JESIHALE

B P $make isvp t31 xxx MRIFAHNIC A, GmEAE T M) u-boot-with-spl.bin
Uboot it & SCAF i WAS S b 7

IMP T31 BSP FF k15w 8
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1) CONFIG_BOOTARGS, FEBHmZNZENMUEHNARE, 7 X K/DELE.
(JE: mem BN B RENAE, rmem F/RTAY SDK AN CELFE ISP 4
HEINAE) 5 WEAMIRS R B NAE R BAR KNS HAEE)

2) CONFIG_BOOTCOMMAND, FtE uboot & AT KA 4. Hlll: norflash JE 5
R T sd BEBII44, "sf probe;sf read 0x80600000 0x40000 0x280000; bootm
0x80600000" N "mmc read Ox80600000 Ox1800 Ox3000; bootm Ox80600000"

3) CONFIG_BOOTDELAY, FAi'E uboot ftZEFEHT[E]

4) FEIRINF norflash & F B .

5) uboot HFININEELIHE

B B SCE, 18R isvp_t31.h FRER NN R A 2

#define CONFIG_AUTOBOOT KEYED // L

#define CONFIG_AUTOBOOT STOP STR “123456” //WAHC, uboot i% B HIEEHT .,

#define CONFIG_AUTOBOOT PROMPT “Press xxx in %d second” ,bootdelay //i%EHC,
uboot #E/R1E E.

#define CONFIG_AUTOBOOT DELAY STR “linux” //i%HAC,

uboot #2 7~ 15 B AU 1Y B 4K sZ Bl £ common/main.c ' abortboot_keyed(int
bootdelay); AJLUIRYEH O & Bz,

6) SD RFFZKin) @

7E isvp_t31.h B ¥5 Il #define CONFIG_AUTO UPDATE & X . E. & 4R HY sz 3 1F
common/cmd_sdupdate.c . FFEJE A : LOAD_ADDR N4 SD & F HAH M. P A7 N %% 3
WNAEHINLE . FER TP ERAR B N 082000000, HTiXANMhEAZ T uboot fHE E, &,
uboot HIHER/NEELE isvp_t31.h I CONFIG SYS MALLOC LEN ZHIECE; ATLLXANHh
Bk REAE A /N 52 B HE /NIRRT, 38 uboot ARHEH malloc 7 [A] [ PR ) .

GER: 77 EEHUEBOSC %, BT PUIE 243 K CONFIG_SYS_MALLOC_LEN)

7) ZmiFH Y uboot KT BRH /)N

uboot X5 H R A PR il spl & 73 9 26Kbytes, uboot ¥ 73 4 214Kbytes; — 3k
240Kbytes K /N BR i o a1 2R uboot % 1% A= AL u-boot-with-spl.bin 3 4 K F
240Kbytes, NITCiEJA 30,

fRR TR —:

H410 uboot PRI MEEKL isvp_t31.h ' CONFIG_SYS_MONITOR_LEN ZZ[¥7E S ; [A]
& 20 CONFIG_BOOTARGS ZF i H' boot 43 X [ K /N K PAJE 43 X ) A A% bk

fRRFTR_:

A B u-boot-with-spl.bin # H 240Kbytes %/ 0] ISREUEZE uboot )77 .
7E isvp_t31.h H {E#undef CONFIG_SPL_LZOP A #define CONFIG_SPL_LZOP; ZR/GEE
BB SR 1) S 44 4 u-boot-Izo-with-spl.bin

8) uboot [ %% jr] il

BRI isvp FiC B 2 2 LUK IR BB 43 ARAD , 4 2R 77 i 7E uboot B B AN 75 2 tftpboot
NEEE NFS Bk, ] DB DIOR ARG R BT 45, DU IR/ uboot.

HAREAE: $TF isvp_T31.h BLE (A, #define CONFIG_CMD_NET ZEyEHERIT],

IMP T31 BSP FF k15w 9
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3.2 Kernel 4gi¥

kernel A B2 P, AN AR ARG . DL isvp ARG IFNHI, HEN kernel YEAS H
K. {E arch/mips/configs/ SCAFIENAFHL T PAZ FIMOHLEC B SCAF; T31 36 A il S
isvp_swan_defconfig;

F—F: FHMHASEEITFIRESCH $ make isvp_swan_defconfig

F b WETFREFMEHIF $ make menuconfig

FB=: WIFENZH $ make uImage

T 6T kernel Z AN ko 4w i, HKHHi kernel, H. kernel 242 1 2 PF . 5 24 kernel
Wz G, AlRe I ko JoiZ insmod HUIE AL, B AT LA insmod {H <> H LA KN 1% o
X KA kernel T Hiém k)G, A% Symbol #H A, 75 ZE %1% ko driver LLIEHf
link PREL . DEB 75 ZEE 4 B koo

WAZ BRI config A —ERE, 1M0SLFRr7 MM 7 EIT W AZ Sk LUBCE £
SRS

DU &2 J LA FH AT Ak ok 7 326 01 A2 13 B «

1) CONFIG_NETWORK_FILESYSTEMS: W% R4E, —MH KR EIF A, HE
FI44 221, HWUATF tftpboot 47 B 1%, %K% NFS, B7LL Disable.

2) CONFIG_KALLSYMS &CONFIG_KALLSYMS_ALL: W EREFF5E, LKL S
8], 7€ panic I ) RREAL AT DL R PR B4 . { N Fa € i, 1] LA JE Disable L IhRE,
HE I SE R e 2 A R b Th g

3) HAh X RG . — o RG2S Z A, R RS R S R4
FIE AT F&, L ext A RA S

4) FUF= 8 TG RIREEAT DL,  thim usB, BUKI, TF 5.

T WIRZRIRE A — @ MRS, HREREERAN T EICE NSO T H
HEAT VR B ek o

3.3 Busybox 4gi¥

5 kernel W)4m 1 7 VE0L, 75 25 make defconfig F: make, Z J5 make install 25k
TN 22 28 A G AE busybox/_install H3% K.

make isvp_glibc_defconfig

make ; make install

Hic 2 B -

isvp_glibc_defconfig --glibc 3Kilk config

isvp_glibc_mini_defconfig --glibc ZRik#E7 config

isvp_uclibc_defconfig --uclibc BRik config

isvp_uclibc_mini_defconfig --uclibc BRi\#:8Y config

3.4 MNAEFmIF
7 R G P B L L

IMP T31 BSP FRiEMH 10
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1) KT glibc 1 uclibec ZriFEMI X 7 777515 2% (Toolchain {8 A 1587 )
2) KT AP FERIBERNF . [IVS ] [mxu FE] [libimp/libsysutils] [libalog]
3) T libimp A KH C++2E, PRI 75 EAE F mips-linux-gnu-g++iE 1T 8E4E, #4518 H
gec HEHE, TEF NN LD_FLAGS+=stdc++
4) nfarfieAl elf ST R/
A FRiFZLGIETE 02: C_FLAGS/CXX_FLAGS += -02
B. DFLAG += -Wl,-gc-sections, AEEFEANLERIE.,
C. elf SLHFHAT mips-linux-gnu-strip, 42 5 MM 55 AN 0 B2 (1 B
5) HARGHHZA elf U FRERERE SO, THEHSIASEEEN T, HARA—
AN SO SO, IS A ERSEEE I 720 (U, libimp AHORTIREE R G R REAF1E
—sEBD o R E B S FER I 5 T LA 4T debug A2 1)@ 45t

3.5 131 REME;KIIX BN
7 T 7

tx-isp-t31.ko ISP BXZ)
sensor_xxxx_t31.ko Sensor IXz))
avpu.ko FA 2 i DX 51
sinfo.ko Sinfo £R M ZX 5N
audio.ko B ANIKE)
IMP T31 BSP F X1/ 11
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4 suzy

4.1 RXHERGENA

Linux B HREMNETE S —MERA “.7 FIRHE . REMEL Linux Nz
Ja, MR — MRS EF L. FE TR RS REEFARE RS
iAW RFE 2 RGHCE DA HAN S RGPS S HA T IR R G

WA RGEFE AL T NAFA Flash W, BURE TR SRS IRHRSR
A T IRAN R ARG R EU LM FTFEZRRNRS. FTERIIHT
WA RSN H 3% o

/IR E
F—— bin / /B2 I AT AT SO
F—— dev / /e S
F— etc [/ REEE A, OBt
F—— 1ib [/ ERFEESCAE, B0 C FEFI N RZARER ko
F—— mnt / /WG SO R G N
F—— opt /1IN R A
F—— proc /1 WL Rl RS B R RO R R
F—— root //root A H
F—— sbin /] RS E BRI AT IR T
F— sys WE:R & T I EI=N o
F—— system [/ TS RGO (jFfs2)
F—— tmp / /B SO
F—— usr /18— S
L— var [/ TR G H &8k — L iR 45 72 7 1 I B ST A

4.2 XHRGHIRE

XM RS glibc 5 uclibe FIFHERE, glibe 4T w2 SCRFThRE 4, H2 5 FF 6%
2 uclibc % 2 5 A2 BN T glibe, {HR2SCRFINRELE glibc R0 . TFRE N
ZARE B O bRIELIE & A 1 libe 772

YT — N g 5, HERER P uclibe B R S8

IMP T31 BSP FRiEMH 12
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isvp_uclibc_defconfig --uclibc 3K config
isvp_uclibc_mini_defconfig --uclibc BRIALBY config
isvp_glibc_defconfig --glibc B\ config
isvp_glibc_mini_defconfig --glibc BRIAHHY config

XFF NorFlash Based 54t, f7fii 7 [0 — A/, RSk H R 48 U R 98, H#HEH
PLR BRSOt R G

A. squashfs: HiENHRS, LR

B. jffs2: WJiLE MRS, AlEE L%

HEAF B R G HE ) T R e R 4 rootfs DL S AN 75 B L EAS UK £ 480 X R
squashfs LI RS0, MHCE X system &5 75 B4 5 5L S 140 X K H jffs2 XX R St

4.3 XHRERHIE
FT RGN RIA SR Z 0L ( T31 SCHERSHIEIER )

4.4 Demo rootfs 5] ELii AH

ISVP f*) Demo 43X /52
A. u-boot:256K
B. uImage:2560K
C. rootfs:2048K
D. system:3328K
FE ISVP [ R G4, A ANE E B SR AR
/etc/sensor/ —— I HF FAFIN Sensor MR bin SCAF
/etc/webrtc_profile.init ——[EIE RS HOCH:
ANFEV = i A AR AT B2 AN ], T L= o R RT R OAE SR I S ECC A
ER I g 104 DA b A A i i 2 28 m 15 5 B ] BT I R AR R
Demo ] rootfs £ 2l 5, 4R system X ZERTH, WRATH, S#iTH%
Xk, FHQIEMCH H 4. Bk, F—KH{E Demo £4t, 7 LUK Flash #
F%, JFes% u-boot, ulmage, rootfs BIT]; system 43X 2 H 3hf) 4,
system 73 X &5 U0F

system

F— bin --WLHXTRENHER

F—— etc

| L—— sensor --/etc/sensor #fEHES)ix H

| L—— jxh42.bin --ZCRCfF

F— init

| L—— app_init.sh - - FHLHAT W UG AL I A

L—— 1ib
F—— firmware --/1ib/firmware ¥454%5ix B
L—— modules --/1lib/modules ¥ F)iX B

IMP T31 BSP F X1/ 13
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—— sensor_jxh42.ko --sensor JXz]
L— tx-isp.ko --1ISP UKzh
IE: Demo rootfs W {827, JFAH T LURYE b IS PRTE DL€ X rootfs J7 5.

IMP T31 BSP FRiEMH 14
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5 zypasrs

— AN AFT AR T B A BB (MER 1 158 }#Eﬁﬁlﬁcﬂ’] Bootrom), A& —1
RUKUKIIPLES, EAEXAPLIERERSA R ? F R

5.1 Uboot Bz}

5.1.1 SD KBz}

SD R4 _Fiz RS AT LLEE PC _FHRAE, 45 SD R0t — N4 X, 3040 B 4F 11 uboot
UL RIX A X E LB, SR 515 S Bootloader $5 1] SD R IFIX M B, J& 5l uboot
(SD Kz KHEER Mx—

5.1.2 Nor/Nand BZh

nor/nand MR _ERIAFAEN BT, AR _EAT SD K B FIAFAEN Bl (HIX EA7fig
AR R RINR T E, AREEREE TORIRAE, X LE[NAF 2 EEPROM 7 AN 0304,
Fir LAFE uboot #5 UL F nor/nand [NA7H, G BEA T EH RS # U 5EA R
— 42 SD FJE 3 uboot J5, 4% PEIF X uboot.bin SCAEEEF F nor/nand flash F1; — 2 1F
JEH% flash 7T, FBESE 28T uboot.bin FEs RN flash Ao

5.2 RGIRF

5.2.1 tftpboot {5 5%ER

1) H#r
W SCAEIETS thtpboot 73K, M PC i, T#:F] Uboot I .
2) Wi

BEAE: R R s H a2 0% 12 21 2% 28 Bl A #R L 1, PC HIE BN K
Ha%ﬂz%‘ﬁ%ﬂi I HAb T A — P B L
BAE: PC 2 3% I W B 4T titpboot k5%, HEAHNLHT u-boot 55 SCAF N F titpboot

IMP T31 BSP FRiEMH 15
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M HE T uboot H1 S R IRZ) I HSZ FrAH R[] titpboot #:1F
3) #HAfE

1E uboot H, AT tftpboot mem addr file name
Uboot I N A7 mem_addr H.

4) s

BT tftpboot load X431 N 17

$ mw.b Ox80600000 Oxff 0x1000000

$ tftpboot 0x80600000 u-boot-with-spl.bin

$ tftpboot 0x80640000 ulmage

$ tftpboot 0x808c@000 root-uclibc-1.1.squashfs

. ALK S file_name f&1% 3

43 5 #8 u-boot-with-spl.bin < ulmage . root-uclibc-1.1.squashfs F #% 2l N 1% I
0x80600000. 0x80640000. 0x808c0000 4t .

5) kEsxZ| Nor
BN LSO, SR R B nor flash b, 551 LA nor b E 2
FEHCCHE, A RERRFS) load RN L. BEFdr ST
$ st probe;sf erase Ox0 0x1000000;sf write Ox80600000 Ox0 0x1000000
e sf probe FEffH sfread. sfwrite Z |, —EZ A sf probe

o sf erase E[RTEENE, THEKEMN flash W%, BRENAESE 1;
e sf write BWNAEIER] flash F.

5.2.2 SD FtEHMIERF

1) H¥r

KA SR NAFT, SREE 2 flash,

2) HiHR

. FFARMRE A SD RAE; TR PC B8 DI S) SD I~
BAF:  uboot S SD RIKZEN

3) #RAF

1E uboot ', AT ¢ fatls mmc @ A SD F~HHI A

$ fatload mmc © mem_addr file name }f L1} file_name 1%1% %] Uboot HJ P A7k
mem_addr F,

4) s
BERAAE R XAE B

$ mw.b Ox80600000 Oxff Ox1000000

fatload 4> load U5 N 77+

$ fatload mmc @ Ox80600000 u-boot-with-spl.bin
$ fatload mmc © Ox80640000 ulmage

$ fatload mmc @ Ox808c@00O root-uclibc-1.1.squashfs
5) kEsx | Nor
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EFEBANE LSO, BRIFRA nor flash F, FE G LLE M nor Eit
B, MiABEIRF5) load SXHERINAF L. BEFEaSWR:

$ st probe;sf erase 0x0 0x1000000;sf write Ox80600000 Ox0 0x1000000

o sf probe TE{# ] sfread. sfwrite Z |, & Z i sf probe.

o sf erase EMRIRENE, IHEKEN flash W&, BRENEAS 1.

o sf write HWNHFEIEF] flash I,

5.2.3 USB &%

1) HFr

FFEA S 2 flash |

2) HifE

WEfE: JFRMC A USB Beskia il Bk,
BF: USB kesk PC T H.

3) #AE

22 (USBCloner ¢34 .pdf) -

5.2.4 HROERE

TR DA ST AL BAS S, AT RN il B DRGE PR os b B, JFARGE
U RmE LGS EEIE YN Y S

PC ST AR D ER:, HEMENMNSH, W05, PR, arfhkss,
HAmar, (=05 . tLanic B &8 115 com6, RFRE N 115200, 8 hiEdEAL, —Af
fEifr, A mE.

5.3 Uboot B &

uboot & HIMZ A SNMEBNIZ. WIZINE 31T 2 uboot 151 T HH-HEAH N 3R 1
AR kernel, HAMNET BEHB — MR RSR, FRANZECE S A GEAE.

5.3.1 Uboot s3]

o reset: HFIFHINMAXRS.

e printenv: FTENYFTI RGN IE L&,

o setenv: WEINIEAZE, #3: setenv name value, K/~ name 28 1% B K value
H; WRKAREXNZH, MRz EE.

e saveenv: TRAFIEAZEZ] flash H.

o sleep: JEIRHAT, #X: sleep N, TJLAZEIR N FLEHPAT

® run: Tﬂﬁ%ﬁ@?%ﬁpﬁﬁﬁié, 1‘%’:—& run var_name, ﬂ%ﬁﬁﬂ&%ﬁﬁ%%o

o cp: TENAHESIEHEE, #20: cp source target count, FHF—PSEEIRHE
Ik, B AR E ML, BEASHEERIEHE .

e tftpboot: JHIT tftpboot BN T H LA EINAFE, #3 tftpboot target source

e fatls: {7 SD RIISCHE, #2L fatls mmc @

IMP T31 BSP FRiEMH 17
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e bootm: PG| F BN FMENAFAHHIFEFME . #X: bootm addrl addr2, =8
—ANZHEFEF UG, 5 NS E— B2 RAMDISK itk .
FEAIA 44 0] LLZE uboot AT 24T Hi N help &5 .

5.3.2 Uboot IFIETE

T FH A3, 3\ uboot iy 24T (EEFPES 4% K Enter £8); i1 uboot 4 printenv
T LAY E uboot [ IEAS &

isvp_t31# printenv

bootargs=console=ttyS1,115200n8 32M@Ox0 rmem=32M@OXx2000000 init=/linuxrc

rootfstype=squashfs root=/dev/mtdblock2 rw

mtdparts=jz_sfc:256k(boot),2560k(kernel),2048k(root), - (appfs)

bootcmd=sf probe;sf read 0x80600000 0x40000 Ox280000; bootm Ox80600000

bootdelay=1

ipaddr=193.169.4.44

serverip=193.169.4.2

e bootargs W I%i#id bootargs K F M R Gt

e console=ttyS1,115200n8 W& &£ 154 ttyS1, H4FE N 115200,

e mem=32M@Ox0 rmem=32M@0x2000000 /Mt N 1F .

e init=/linuxrc RGH JLI&T/linuxrc XfF.

e rootfstype=squashfs i [ &% R 153 R4 squashfs.

e root=/dev/mtdblock2 rw 5UFHIZIR CAEM mtd 73 X 3 H:#, AIiEE.

e mtdparts=jz_sfc:256k(boot), 2560k (kernel),2048k(root), - (appfs) mtd 7 [X K
/N,

e bootcmd JBBEIAT S

® sf probe;sf read 0x80600000 0x40000 0x280000; bootm ©x80600000 M nor J3 .

e ipaddr 193.169.4.80 M T-H IP Hbdil.,

® serverip=193.169.4.2 AR452% 1P Hudlk .

5.3.3 E mtd XK/

mtd 43 X K/, 1E uboot H LAer 217 S HUIPI K 4L N kernel, 7E include/configs/
isvp_t31.h H1, X} F 8M Flash, 3£ %] CONFIG_SFC_NOR, Z # V& & X H .
mtdparts=jz_sfc:256k(boot),2560k(kernel),2048k(rootfs), - (appfs) ¥t /& MTD H)]
X IENL, 345X, uboot 256k, kernel 2.5M, rootfs(squashfs)2M. -(appfs)HH
HIERNINRE, 24 Flash 8 8M i}, appfs 73X & HBECAL 3.25M; 24 Flash 24 16M i
ZHBNAECRK 11.25M . WHEREEN, G IRFRE RADAZIEOLT, & gzl
—f uboot. kernel. rootfs K/NEEAL, EWHFSAEEN, TR appfs 77
X K78

5.3.4 X rmem RAEKN

rmem K/NEFESELE include/configs/isvp_t31.h FEMN, S & E X F:
#tdefine BOOTARGS_COMMON "console=ttyS1,115200n8 mem=32M@Ox0O
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rmem=32M@0x2000000"
H A, mem=32M@0x0 rmem=32M@0x2000000 Ff & XT mem HIFHI W & ;
mem=32M@@x@ M O HihibH 425 RGE AL 32M A7
rmem=32M@0x2000000 M 0x2000000 (32M) HuhkFF4h4: SDK 3B 32M;
T31 Pt —Ht 64M FINAE, WIEASEL rmem, 1H7ER K/ 64M ANARI1E LN 4048 2K
AT
R rmem V87N 4M, mem K 4M.
WER AR rmem, B4 mem RIZIE K. Frbl mem K/ 36M, A 0 HilikIT46;
rmem A 28M, HihERIIZM 36M FF4G.
#define BOOTARGS_COMMON "console=ttyS1,115200n8 mem=36M@OX0O rmem=28M@Ox
2400000"

IMP T31 BSP FRiEMH 19
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0 zuwmmEmsER

6.1 ISP_Sensor

ISP 3 Id— REHIETE MO ECT BB IR AL B . 32 20048 3AL SR R i
SEOGCINH] . FOLAME . R eE . Bk RO RIE SR AL

6.1.1 ISP IXZ}

1) 3 AN UK B ¢ 4 2 /drivers/isp-t31/tx-isp-t31 ; B 4t & & Makefile H
ISVP_ENV_KERNEL_DIR % & X, 2 Ret 2 5l 2L kernel #4% .

2) REHATHAT make clean; make

3) ‘A A tx-isp-t31.ko FE B RGH.

4) ISP X B vE M B 42 it module_param ZH(H isp_ck %, HEENE .
960p@30fps 1 ] 60Mhz, 1080p@30fps 1 H 80Mhz, 3M@25fps ¥ ] 125Mhz. {51l 4rn
3M@25fps fi ] 125Mhz,

$ insmod tx-isp-t31.ko isp clk=125000000

6.1.2 Sensor IXZ}

1) sensor IXZNKHH T kernel A ISP ZX ), Bt LALE S 15 sensor ZX B 2 il kernel F1 ISP
IR B A 28 4 12 5E 1K o
2) N EAKR) sensor IRB) SCAF R, B /B 00 Makefile H ISVP_ENV_KERNEL_DIR A/l
ISP_DRIVER_DIR 7€ N, fHZBEW R 5] B IERAIT kernel A1 ISP IRF)EEAE
3) SRFHEATIHAT make clean;make
4) HJEBE R sensor xxx.ko ¥ UL FI R G,
5) sensor XENTEMESFEME T Z A module_param FJECE S5, WA= LRI
Z W1 insmod B LR RS20, AF I BCMERI AT,
A. reset, power down AL &
$ insmod sensor_xx.ko reset gpio=18 pwdn_gpio=20
o, gpio [MME N GPIO 475, FLMI2A: num =32 * n+bit, #141: PA18 [¥] GPIO
%54 18, PC20 ] GPIO 4i*5 A 84.
B. DVP ¥ LA :
$ insmod sensor_xx.ko sensor gpio func=1
Hr sensor_gpio_func 2 DVP Port [1JHC & £ 13T, 0: PA Low-10bit; 1: PA High-10bit;
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2: PA 12bit.
C. Sensor #EEH 1A ZH0, HETSCRF DVP BLA MIPICSI-2 PFRER L5 (HA
(1) senosr AJ B [FIB SCREI PRI 2 101, N T X4 I\ T B 2244 data_interface,
ZLUE
$ insmod sensor_xx.ko data_interface=1
Hrp, data_inteface N sensor 5L D FC BiE T 1: MIPI 2: DVP
D. T IAKIhHFEHE &, 7F sensor KB I N T L B & = Wi R 11 S %L
sensor_max_fps. —% sensor IRzl H S KF 30/25fps 5 15fps . -
$ insmod sensor xx.ko sensor max_fps=15
HA1, sensor_max_fps N sensor WIRAC B L. 15:8C 8 A 15fps, 25: ALE
4 25fps, ERIAN 30/25fps 1,

6.1.3 Avpu M Sn4mALIRE)

1) HEAIRSSCAI /drivers/avpu/s B G504 Makefile H1 ISVP_ENV_KERNEL_DIR %
TE S 2 BEE 2R 5 B IEFA kernel BEAZE, MUMISmHD 3K 2 H AR A% , Bt LAESR 3 avpu
IXZN 2 R kernel W20 40 4 3 52 B s

2) REHATHAT make clean;make

3) AR avpu.ko LRI RGiH .

4) avpu IXSNFEMET AL T 24> module_param AJ B & S AL, W15 57 A IEE 2
ZW 1T insmod BN ETFIRZSEL, AT HBUERI AT . 140:

$ insmod avpu.ko clk name='vpll' avpu_clk=400000000

HH clk_name #& vpu AT #0R, avpu_clk T % & avpu FIEFERAE

6.1.4 Sensor FMIRRIBEEN

Rl — N IF & 6 3 2 sensor G O - AT LR F i 3K 8 Se 480 sensor 45,
Tn#IER T sensor BXBNIEAT 5 244

Sensor W 3K ZN A7 T drivers/misc/sensor_info H 3, FH /7 0] L ioctl B3 proc
FE 14T Sensor B 5 A . J7VE R 2401 sample_sinfo.c.

6.1.5 EHRIBURICH

AT Sensor LA KBSk TR EARM RS AL E, Bl E LB A
Jetc/sensor H3 N, A4 Nsensor]-t31.bin, #0: ov9732-t31.bin. HIH KA X
BB E AT REAIE R o SEBR SRR bin SO 7 B R AR AR IE A T R,
It /etc/sensor B THREAILEMIR . AIESH R T71EZ — &K /etc/sensor H K Mk—
ANREERE, BEEER—AS rw 0 X H,  IXFER AT AR RRCAS BE BT B BB BT bin SCA.

6.1.6 Sample BI{E A

Sample f£/F 7 T /samples/libimp-samples, HLTH /24 H SDK FE /M FIFR R, Al
B BIREL . B R AR E 3. BIRERI . S GE . BN EMBEEN R . & E LT
Makefile, BEL#7E sdk H3& T make B A L% 1E. FH AT AZ L) sample 27, F
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5 H OAHM TR,
SERRA )R, RTRAAE H S IR BN B T HATRE Y, 8 DRI AR BRI

PRI S MR

% 6-1sample gk

sample-Ai.c Sraty ./sample-Ai A B8 S A
ai_record.pcm
sample-Ao.c A A ./sample-Ao WECEFER 16K 13
JiX A ao_paly.pem
sample-Ai-AEC.c | A [a] 5 VH ./sample-Ai-AEC E i test_for_play.pcm
53 F test_aec_record.pcm
PS5 S
sample-Ai-Ref.c | I&iIF & 43k ./sample-Ai-Ref AR
Hy [m] 75 78 B test_for_play.pcm #1
%22 M test_aec_record.pcm
P 555 S
sample-dmic.c g3 Ta ./sample-dmic A
Y& dmic0_record.pcm,
dmicl_record.pcm;,
3 XS N2 T B A v
f¥) MICO, MIC1 il )
R Ei]
sample-Capture-n | $IUH NV12 & ./sample-Capture-nv12 fE/tmp FHFZAN
vi2.c A B NV12 (B A
sample-Decoder-j | 1 jpeg fifthY ./ sample-Decoder-jpeg TE/tmp N A K yuv
peg.c i yuv A
sample-Encoder-j | 8 NV12 B i | ./ sample-Encoder-jpeg B NV12 B A gmtd
peg.c il K jpeg B jpeg B F, FHARAT
&Py fE/tmp T
sample-Framesou | {775t N A% ./ sample-Framesource PRAENT A% R
rce.c R A (nv12 ,bgro,raw)

6.2 Watchdog
1) NWEE

TENIZ IR HR H % T 34T make menuconfig iy 23t NBC & 1,
¥ RN B

Symbol: JZ_WDT [=y]
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Type : tristate
Prompt: Ingenic jz SoC hardware watchdog
Location:
-> Device Drivers
-> Watchdog Timer Support (WATCHDOG [=y])
2) NMHBIES%
W% P ] Watchdog, 2%
Ingenic-SDK/samples/libsysutils-samples/sample-wdt.c
F P @B ) 8, A A wdt_disable(); Bt EL#E close(); XkES SE AT
M H B 1% !

6.3 GPIO

GPIO 2 “General Purpose Input/Output” ) & #%, HAH AN, e EHIITI6E.
TR BEAEIT RABAFIRBN A AT 75 224584 GPIO, DAF= il S pdif: o

ISVP i ff] Linux #x#E ) GPIOLIB #11. GPIOLIB #2fit 74— GPIO Hiif/Ffjik
JRE BRI, $28 GPIOLIB M€, i 2i1E Kernel space #AT A« WH 2 User
space i BH#E/E GPIO, A WFhJriknl DLk F¢:

A. iBIT sysfs GPIO 2 [13E 4741

B. NAHFEF AR, RS GPIo ik E

6.3.1 Sk K API

GPIOLIB )3k 3CAFE N include/linux/gpio.h
FEIREN R PP oI K S 51 -
#include <linux/gpio.h>
API 7£ 3k 4 include/asm-generic/gpio.h H5E X, 5.
int gpio_request(unsigned gpio, const char *1label);
void gpio free(unsigned gpio);
int gpio_direction_input(unsigned gpio);
int gpio_direction_output(unsigned gpio, int value);
int gpio_get value(unsigned int gpio);
void gpio_set_value(unsigned int gpio, int value);
int gpio_to_irq(unsigned int gpio);
VEZH Y SCRY 10 B 7] 5 2% kernel/Documentation/gpio.txt; 2% 4XHY Linux kernel H¥5
YEIX BN ) GPIO R AF 248 ¥R MERT GPIOLIB, EL1N Software 12C, Fixed regulator, L%
HT g

6.3.2 sysfs GPIO

sysfs GPIO #& Linux BRI 25 () #:4E GPIO 4 100 . FH P ml 3l ik i 447 5k B
T B W E GPIO N/, SR TR . —BIE0 N, GPIo iR E & i #
K] GPIO A CEbAm IR-Cut #:4E) , AJHEI sysfs GPIO 4 AT P IF %
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6.3.2.1 IR
TE LIRS AR B 3% N HATS make menuconfig iy 2 3E NBCE ST, 1A DL R I T:

Device Drivers --->
-*- GPIO Support --->
[*] /sys/class/gpio/... (sysfs interface)

—BEOLR, WA BOARC B Q2 Ak 1 I

6.3.2.2 sysfs GPIO BB S B

TEHEAE sysfs GPIO 2 7 /7 Bt Hilb A7 Hil . [EAERAIZ, BT HIF sysfs GPIO &
TEWHZ request_gpio, [RIILTE N AZ Hh B4 HHE I 1 GPIO 1E sysfs GPIO Fi /K HH i 2 SR
% /BT GPIO J5 30 R -
$ cd /sys/class/gpio
$ echo [gpio_num] > export #H GPIO
$ echo [gpio_num] > unexport #FEJ GPIO
7F: gpio_num B GPIO 5. {+HARXA:
PA(n)=0*32+n
PB(n)=1%*32+n
PC(n)=2*32+n

Fltn: Hi% PB(10)=1*32+10=42
$ echo 42 > export
HI15 J5 7E /sys/class/gpio H & TR < HiIH gpiod2 H .
$ echo 42 > unexport
B gpiod2 HRS W K. BIHUGH GPIO RS HASIKE, SIRFFHIGN K
RE (HPE) .

6.3.2.3 WEHRAN/ME AR
TEHITE GPIO J5, #E gpioN H%, %l gpiod2, #EATUN F#elE:

$ echo out > direction #X E PB10 Ay HE AR =
$ echo in > direction #XE PB10 M AR
6.3.2.4 B BHET

gpioN H 3K T active_low 5 i, FKxX4HT1 GPIO AR L, Bl ho, HEX
N, HEN /i value 0 B, GPIO AMRHLF, i/t value Jy 1 IF, GPIO
EHLE. [FFER, 24 active_low N 1B, %A /fit value N 0 B, GPIO N HL
M N/ value 4 1B, GPIO AMIKHESF .
WL UL, GPIO [ H 5L H *F=valueractive_low.
$ echo @ > active_low  #value & 0, K/NKHF. value f& 1, K/ HEF
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$ echo 1 > active low  #value & 1, &/KH . value & 0, K/~ T

6.3.2.5 I /4

gpioN H% R value 1755, Fn gpioN FIHLF: 24 GPIO N AR, 1S2EL R
value HI{E S BX active_low B4 GPIO [HEF-; 24 GPIO Nt A= CE, 5 A Z] value [
i 5% active_low B4 GPIO [F)% H HL > o

$ cat value HELEUHCE G AR L)
$ echo © > value #HE P G D
6.4 Exfat

1) PEZIED

R R P HH B FE exfat KRS, JwiFEMNZE drivers/misc/exfat-nofuse T ff 35X ]
BIWT, B NZELE .

ARALE S ERE L exfat 1 T H.

6.5 ADC
1) WEE
FEWAZIEASAR H 3% T #4147 make menuconfig iy 412 A\ ic & 7 1M,
% N7 U E
Device Drivers --->
Multifunction device drivers --->

<*> Support for the XBurst SADC core
<*> Support for the XBurst SADC AUX
<*> Support for XBurst TCU
2) NMHBIREZ%
ZHACS{E sample_adc.c
T31 ADC HJFEEEHL LN 1.8V,
FE: % ADC_PATH FI/RIEFEWE~ ADC; STD_VAL_VOLATAGE H£nZH
B, A my!

6.6 Motor

6.6.1 IRZHT4R

L HLI sample IR0 218 FH GPIO FlsE i 2% k=i PUAH )\ 30 Dt AL 5l . DRE)
XEFPRABHLEIN A . SRS LE drivers/misc/ T TH; sample_motor H AN RAL
TF ORI ALERZEN; sample_motor2 i A FRALTTF R ALK S ; sample_motor3 A4l
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I3 ae NI S)

FALA A i B 2 AP . FESERR= PN BNLSE 2450 1 BR B B R e sh A
B DR E LT PN AL R £5(0,0), (vmaxstep,hmaxstep) 733l X I A4S AL A% 50 ) 45 44
PR 5. vmaxstep A1 hmaxstep PN H0A] LAFE N2 B ALIR BN B LS B IE X E,
R il PR 425 A P BN PR A R A B8 S i B A Ok

6.6.2 FEONA

% 6-2 Motor API

MOTOR_RESET RESET &1 FH A AL AT DA 2015 B 1Y » RESET #AE 2 AL 5L
BAN3)(0, 0)ALFR T, SR J5IE5)E](vmaxstep/2, hmaxstep/2)
ARG . R HET, BN EALETAR S5 R AL B AT REERAS
—F¥, RESET #AEm 23PN HALERVI 4540 2l (vmaxstep/2,
hmaxstep/2)AF5 H s 1

MOTOR_MOVE MOVE #AE = HI N L s — e 1P 8, S8 x, vy X&)
AT, AR AL

MOTOR_GET_STATUS | GET_STATUS % I ] LA75 21| H AT FEALRPIR S FAL R, X /N4

B A 4800 A AR o
MOTOR_SPEED AL I 3 TG 2 100-900. fEBRCK, TRPEBRPL, —Mie B
400/500.
MOTOR_GOBACK P AL 5 2l (vmaxstep/2, hmaxstep/2)2BFRHT 0 /o
MOTOR_STOP STOP 22 L 4= il FE AL 1 o
MOTOR_CRUIS CRUISE 22 L1 4% il PR A AL LA e RATFE 1T o

6.6.3 FXZNIEHC
AR, WREh TR B GPIO BLE . 7E 30 motorh Hi. 4.

#define HORIZONTAL_ST1_GPIO GPIO_PB(22) /**< Phase A */
#define HORIZONTAL_ST2_GPIO GPIO_PB(21) /**< Phase B */
#define HORIZONTAL_ST3_GPIO GPIO_PB(20) /**< Phase C */
#define HORIZONTAL_ST4_GPIO GPIO_PB(19) /**< Phase D */

#define VERTICAL_ST1 GPIO GPIO_PC(7)
#define VERTICAL_ST2_GPIO GPIO_PC(6)
#define VERTICAL_ST3_GPIO GPIO_PC(5)
#define VERTICAL_ST4 GPIO GPIO_PC(4)

TEE . PAAE Y gpio AS—FE, XA ’E%ﬁsﬁ . DRZEN{E ) TCU 52, i
HPAEH PWM IRE, 15N PWM IRENE A I TCU JEIE, PABGAEALER TCU =
R
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6.7 PWM
1) WEE
LE N AZIERS AR H 5% N 44T make menuconfig #iy43k NC & S, ANMEH N AZ B
I IRBNFEF o
Device Drivers --->
[*] Pulse-Width Modulation (PWM) Support --->

[*] 3JZ PWM driver (NEW)
*¥*¥* JZ PWM function pin select ***

2) WENZH

Z Y drivers/misc/sample_pwm . A& 5 3E H B IR BN A N “H20180309a”

VER A (HEHAHIE PWM B 2AE 2 TCU B W= g E AR AL, EIA
S AEENLIRS) ) TCU PR !

WE ) polarity /A ZHFHIMYE, duty RonBE PR 525 4. polarity
=0, duty=0: FKINKHE A RHEN, FENAEFREZ 80, BB 5 2
i FLF

BRI N test_pwm.c; FrR B E FHARBALLN gyFD !

6.8 SPI

SPI, Serial Perripheral Interface, B AT4MHE &4, © G MCU BLAXU LR [E
AT, 58RI 15 34T S R B s oS .

6.8.1 REELE

TEWAZ ISR H 3 T 4T make menuconfig iy 2 Ja 3t A\ BC & F i,
$e ~ oy A

Device Drivers --->
[*] SPI support --->
<*> Ingenic JZ series SPI driver
[*] Ingenic SoC SSI controller © for SPI Host driver

*- JZ SSI10 controller function pins select

6.8.2 #H— SPI Flash

uboot I kernel 752 [F] 2548 I,

1) X7 uboot

FTHF drivers/spi/jz_spi.h ; 3 jz_spi_support_table F4H, HUH N flash 4% X
B2, A PA copy — AR ILA B flash AL B, 3 EAE X name. id_manufactory.
sector_size. size, sector_size 72 flash ¥R/, VK 64K, F&EEERIERE, R

AN FF 64K WK 32K,
L In—A™ 8M flash EN25QH64 i) :
{
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.hame = “EN25QH64”,
.id_manufactory = 0x1c7017,
.page_size = 256,
.sector_size = (32 * 1024),
.addr_size = 3,

.size = (8 * 1024 * 1024),

.quad_mode = {
.dummy_byte = 8,
.RDSR_CMD = CMD_RDSR_1,
.WRSR_CMD = CMD_WRSR 1,

.RDSR_DATE = 0x2,//the data is write the spi status register for
QE bit

.RD_DATE_SIZE
QUAD mode enable

.WD_DATE_SIZE = 1,

.cmd_read = CMD_QUAD_READ,
#ifdef CONFIG_JZ_SFC

.sfc_mode = TRAN_SPI_QUAD,

1, .WRSR_DATE = 0x2,//this bit should be the flash

#tendif
}s
}s
WREAE DU, iEARYE spec & XX E quad_mode Z 5.

WFHEAEE drivers/mtd/spi/spi_flash.c HI%T flash | & 5 /& B AELE, WRAFLE
FEH ORI,

2) XFT kernel

$ vi arch/mips/xburst/soc-t31/chip-t31/isvp/common/spi_bus.c

.3 spi_nor_pdata & X715 uboot 2210, RESEAHANR—FE, Hdid
XMW uboot # id_manufactory, erasesize X% uboot H' sector_size, chipsize %] N uboot
H size, pagesieze I sectorsize A] AR o

{
.nhame = “EN25QH64”,
.pagesize = 256,
.sectorsize = 4 * 1024,
.chipsize = 8192 * 1024,
.erasesize = 32 * 1024,//4 * 1024,
.id = 9x1c7017,
.block_info = flash block info,
.num_block_info = ARRAY_SIZE(flash_block_info),
.addrsize = 3,
.pp_maxbusy =3, /* 3ms */

.se_maxbusy

400, /* 40ems */
8 * 10000, /* 80s */

.ce_maxbusy
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.st_regnum = 3,
#ifdef CONFIG_SPI_QUAD
.quad_mode = &flash _quad_mode[0],

#endif
}s
6.9 12C
1) WRCE
TE NAZIRISHR H 5% T 4T make menuconfig #7447 NHC & S, G DL & .
Device Drivers --->
<*> I2C support --->

[*] Autoselect pertinent helper modules
I2C Hardware Bus support --->
<*> JZ v12 i2c controler @ Interface support
JZ v12 i2c controler @ function
pins select (GPIO PA12 & GPIO PA13) --->
MRYE T RGO i2¢ BE B i2c; M1 i2c &€ 15, #AF i2c gpio 7 LAFE
/kernel/arch/mips/xburst/soc-t31/chip-t31/isvp/Swan/board.h FEI4L.
2) Ik
£ Jopensource/drivers/i2c/sample_eeprom H 3% F A 1# H N i2c BB at24.c 4
F, 1EYn TR BT BN Makefile 17 kernel #8452 IEAf14: . AT LASEEN i2c 525 WAE .

6.10 SLCD
1) WIZBLE

Device Drivers --->
<*> Multimedia support --->
Graphics support --->
<*> Support for frame buffer devices --->
2) IRENGE
IRBARIEAL T drivers/sample_slcd; 7E4m 1 Rl 75 20\ Makefile H 1) kernel #5452 1F
PR Ied_device H S&HIIWIGHL GPIO 75 ELFNAG A% 1
/lcd-device_truly240320.c

#define GPIO_LCD_CS GPIO_PB(20)
#define GPIO_LCD_RD GPIO_PB(19)
#define GPIO BL_PWR_EN GPIO_PC(20)
#define GPIO_LCD_RST GPIO_PB(22)

/lcd-driver_truly240320.c
jzgpio_set func(GPIO_PORT_B, GPIO FUNC_3, 0Ox3f<<6 | Ox3<<13 | 0Ox3<<15 |
0x7<<20);
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. T21 F & F SLCD 18 H i 4h & AHBL, ZRIAVEFTIF; T31 EfFH R m4h 2
AHBO, BRIACZ&FTIF.

6.11 Audio
HH5r NN codec AN codec, WP codec M EUF mic AL mic.
6.11.1 AZECE

£ NAZTEASAR H 3% F 447 make menuconfig v 4 HENECE Fif, 7 RSHT R
A& .
1) Amic ECE(BRIACEE)

Device Drivers --->
<*>Sound card support --->
<*>0pen Sound System --->

[*]0pen Sound System of Xburst --->
[*]Compile jzsound driver into ko
[*] 3z On-Chip I2S driver
[*] xburst internal coedc --->

[*] t1e internal codec

2) Dmic B &
Device Drivers --->
<*>Sound card support --->
<*>0Open Sound System --->
[*]0pen Sound System of Xburst --->
[*]Compile jzsound driver into ko
[*] Jz On-Chip I2S driver
[*] xburst internal coedc --->
[*] t1e internal codec

[*] jz soc t31 dmic enable

3) 4M% Codec ES8374 W&

Device Drivers --->
<*>Sound card support --->
<*>0pen Sound System --->

[*]0pen Sound System of Xburst --->
[*]Compile jzsound driver into ko
[*] 3z On-Chip I2S driver

[*] xburst internal coedc --->
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[*] t1e internal codec
[*] jz soc t31 dmic enable
[*] xburst external codec --->
<*> JZ v12 i2c controler 2 Interface support

6.11.2 Audio IXZE}

IXENAR AL H7 T /opensource/drivers/audio/oss2; 7E 4w PR 75 E i\ Makefile
) kernel B£ZIERME. IKshSEF AT

1) Audio 2Kz §2ft 7 2% spk_gpio HTHCEINKHIMERE, IABIAACE

2 PB31; WIERAFEZEIKH =G5, EIZSHCN spk_gpio=-1.

# insmod audio.ko spk gpio=-1

2) Audio ZFEFIEEFH Amic F1 Dmic Thig; BRIASCH. a0 A 75 Z N %
AL E E Amic F1 Dmic. Audio [FIFf{EH Amic 1 Dmic K, wJ LU & E S

dmic_amic_sync=1 KHifx amic 1 dmic [KI%E ]2 2 .

# insmod audio.ko dmic_amic_sync=1

3) Codec (Fffi AN ALC Ijfg, H T HzahEHlMmAE 2 BIATFE . Kyt
Jefit2% alc_mode &E ALC JFEMKH. ZSHEE KN 0 B, XKHAHA ALC
s, HTFIBE I E A %

ALC JFJAJa, {1 IMP_AI_SetAlcGain £ i ERAMX . ALC KH5,

R IMP_AI_SetGain 421 Fahi% B i A3

# insmod audio.ko alc_mode=0

6.12 Wifi

H AT wifi B BAEE P Rz 52 USB 11 SDIO; T ZR A0S e L S 45 .
PLAE 9 wifi o5 R SE O LS an R

A. USB#:[1: MT7601, RTL8188, RTL8723BU, ATBM6022, RDA5995

B. SDIO #%I1: AP6212, AP6212A, AP6181, RTL8189FS, RTL8189ES, SSV6X5X,
Hi3881V100

6.12.1 wifi REECE
XFF USB 2 L1 wifi B 56 75 ZE0C B A% USB itk

Device Drivers--->
[*] USB support --->
<*> Support for Host-side USB
<*> DesignWare USB2 DRD Core Support
Driver Mode (Host Mode Only) --->
XF T SDIO % ) wifi 1 5 5 ZE L B A A% MMCL itk
Device Drivers --->
<*> MMC/SD/SDIO card support --->
[*] JZMMC_V12 MMC1
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BLEL 72 )5, M LR wifi B2, BMAENZFTCEEIKS 7, R TFEE make
menuconfig FECE — NREIAIF . AT EEH wifi B4 R4 I R Sh ISt 4 12
& ko SCAFEAPTLAE A

6.12.1.1 MT7601

Device Drivers--->
[*] Network device support --->
[*] Wireless LAN --->
<*> MT7601 util STA support

6.12.1.2 RTL8188/RTL8723BU/ATBM6022/RDA5995
P wifi BEAL) R SR A AR B YA o

6.12.1.3 AP6212/AP6212A

X P wifi ARZBCE AT -

b EF BCM IRF);
Device Drivers--->
Misc devices --->
<*> BCM module power control core driver
%00 SR AP6212, AP6212A UK
Device Drivers--->
[*] Network device support --->
[*] Wireless LAN --->
<*> Broadcom bcm43438 wireless cards support
Interrupt type (In-Band Interrupt)
H=oP: PR MMCL KRS
Device Drivers --->
<*> MMC/SD/SDIO card support --->
[*] JZMMC_V12 MMC1

6.12.1.4 AP6181

b EFH BCM IKE);
Device Drivers--->
Misc devices --->
<*> BCM module power control core driver
%00 P AP6181 IKF)
Device Drivers--->
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[*] Network device support --->
[*] Wireless LAN --->
<*>Broadcom 43341 wireless cards support
=0 R MMCL EKE)
Device Drivers --->
<*> MMC/SD/SDIO card support --->
[*] JZMMC_V12 MMC1

6.12.1.5 RTL8189FS/RTL8189ES/SSV6x5x/Hi3881V100
ik wifi A 2H ) SR A A SRS PR L

6.12.2 Wifi BREhERIE

1) USB 101 wifi Bk3)), W ER € 1E T HEEA kernel B84%, BEHE4miERITT,
PL RTL8723BU Mfi|: #TH Makefile, Z[¥NNI CONFIG_PLATFORM_INGENIC = y; 7A
Ja Z WA BROVLAk B2 0 :

ONFIG_LITTLE ENDIAN -DCONFIG MINIMAL MEMORY USAGE

?= mips-linux-gnu-

d/yv Hpensmurce;kerneﬂ

p e § o _sdio.o
endif
endif

2) SDIO I wifi 3KZl, B 46T BAE platform SCH& RTINS I power_en 5 i
EHIMHY platform_ingenic_sdio.c, 1Z AR £ 2@ X T WIFI FEZH 1 power_en 5] I
i, ACRHERA G117y PB(30). LA RTL8189ES i

B S8 N platform_ingenic_sdio.c, iffi & BB 44X W [ power_en 5| JEIAI 4044 2 75 UL R
T Makefile, ¥sHI CONFIG_PLATFORM INGENIC = y R J5Z MR I BRHL4k 2750
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-DCONFIG MINIM MEMORY USAGE

)CONFIG_TOCTL CFG20211 -DRTW USE CFG80211 STA EVENT

mips
?= mips—linux—gnu—
source/ke

_PLATFORM FILES += Llarfurm pldffurm ingenic sdioc.o
endif
endif

VE: AP6212, AP6212A, AP6181 IRZEN LR RN KA 55 B2 sl 4 %

6.12.3 Wifi BER{ERIE

n# Ko,  IheAE R wlan0 F5 5, BT ifconfig -a 7 LB .

FT—: $ ifconfig wland up /B35 WIFI CAJ3EEE/E)

g3, PR S wpa_supplicant -D wext -i wlan® -c wpa_supplicant.conf -B

(wpa_supplicant N HBRAHSH 50

FT=2. EHWIFI: B3I E IP; $ udhcpe -i wlane FREX IP Hubik, WCZE(E R
(V7% udhcpe.script FJEEZRILED

HEFIE IP;

$ ifconfig wlan® 193.169.4.75

$ route add default gw 193.169.4.1

$ echo "nameserver 193.169.1.57" > /etc/resolv.conf

6.12.4 25 spIo wifi T{ERT$h

%JrXT 7 L4 = SDIO wifi AR B A . — A FBRIA T 24Mclk RIAT 3 2 TAE,
R E5E m wifi 1 TAERMBE, DL T31 38 R AR S 0 IR T -

B AN, FTIHF arch/mips/xburst/soc-t31/chip-t31/isvp/common
/mmcc ; B EX sdio_pdata %5 #J 4Kt capacity AF &, f& R {E A B @ 0
MMC_CAP_MMC_HIGHSPEED.

F 2. @id make menuconfig A MMC1 HIBCE, A LLESIRIEE T 36M,
48M.

6.12.5 &3t BCM wifi BOERSM S ER

BCM WIFI AR IR B WAZ ST, AT X BCM BiHdf 2 1 DY A i 4 F s A 3
e MITEAE

bcm_wlan_power _on(),

bcm_wlan _power off(),

bcm_manual_detect(), bcm_customer_wlan_get oob_irq();

T SEBUR WIFI S R 1 R T HE, sdio BTN AN AL A, XA Hh 48 A 11
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GPIO WAl 1 % & X, AP a2, RSB N 7% e CRIA . T31 & 5 /) GPIO
5E X AE arch/mips/xburst/soc_t31/chip_t31/isvp/Swan/board.h .,

/* **************GPIO WIFI START*************** */

#define WL _WAKE_HOST  GPIO PB(8)

#define WL_REG_EN GPIO_PC(9)

#tdefine WL_MMC_NUM 1 //sdio use MMC1

#define WLAN_PWR_EN (-1)

#define BCM_PWR_EN (-1)

#define WL 32K EN GPIO_PB(18)

/* kkokkokkkokkokkkkdkkGPTO WIFI END % ok ok ok ok ok ok sk ok ok ok ok ok >k */

6.13 USB

6.13.1 usB T{ERRECE

USB 15 & A AT USB M . 7E USB BEA A0, AN USB fifif4 78 24 USB F- 41,
TFFRAR _F 1 USB J& T ML s USB NV IEFAE =, TFARMJE T 4L, ~M5B USB
WEBET IS

6.13.1.1 Device Only 3,

Device Drivers --->
[*] USB support --->
<*> DesignWare USB2 DRD Core Support
Driver Mode(Device Mode Only) --->

6.13.1.2 Host Only 23

Device Drivers --->
[*] USB support --->
<*> DesignWare USB2 DRD Core Support
Driver Mode (Host Mode Only) --->

6.13.1.3 Both &=

Device Drivers --->
[*] USB support --->
<*> DesignWare USB2 DRD Core Support
Driver Mode (Both Host and Device) --->
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6.13.1.4 {EXHYIEIF

W HE N both #E3HT, host 5 devic VI P F 77
A BEAHEF 1D PIN B BT
B. WMFTahikE

//set host mode:

$ devmem 0x10000040 32 0Ox0bOOOO96

// set device mode:

$ devmem 0x10000040 32 ©x0Ob80OO96

$ devmem ©x13500000 32 ©x001100ccC

6.13.2 USB EAOGCE

M T USB AN RIS E 2, ARZERINEL BANRE 5 42 A,

piie

6.13.2.1 UBRE
F—: FANEESHE make menuconfig Bt & 41 K

a) Device Driver --->
SCSI device support --->
<*> SCSI device support
<*> SCSI disk support
b) Device Driver --->
[*] USB support --->
<*> Support for Host-side USB
<*> USB Mass Storage support
<*> DesignWare USB2 DRD Core Support
Driver Mode (Host Mode Only)
FT 2 9IFNAZ make ulmage JEEESERITF KR b
FEW: R USSR, NESTTEHNRRE R

6.13.2.2 USB &[0
F—: FANEESHE make menuconfig Bt B 41 K

a) Device Driver --->

[*] USB support --->

<*> Support for Host-side USB

<*> USB Modem (CDC ACM) support

<*> USB Serial Converter support --->

PP ] DR 75 22 B ATV

<*> USB Prolific 2303 Single Port Serial Driver //ik#eH IS, 2303 ()

S AL E AN
FE B HiIFNZ make ulmage FEBESEITF AR L
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B=H: M bR O, WESATEMBRRER .

6.13.2.3 USB BEMNEE
F—: FANEESH make menuconfig Bt & 41 K

a) Device Driver --->
SCSI device support --->
<*> SCSI device support
<*> SCSI disk support

[*] SCSI low-level drivers (NEW) --->
b) Device Driver --->
[*] USB support --->

<*> Support for Host-side USB

<*> USB Mass Storage support

<*> DesignWare USB2 DRD Core Support

Driver Mode (Host Mode Only)
c) [*] Enable the block layer --->
[*] Support for large (2TB+) block devices and files

FT 2 9IFNAZ make ulmage JEEESERITF AR b
B0 EREE, BIRR, ARSITHMBIEREER.

6.13.2.4 USB LLKM-F
F—: FANEESHE make menuconfig Bt & 41 K

a) Eth Config

Device Drivers --->
[*] Network device support --->
USB Network Adapters --->

<*> Multi-purpose USB Networking Framework

<*>  ASIX AX88xxx Based USB 2.0 Ethernet Adapters (NEW)
b) USB Mode Config

Device Drivers --->
[*] USB support --->
<*> DesignWare USB2 DRD Core Support

Driver Mode (Host Mode Only) --->
FT 2 9IFNAZ make ulmage JEEESERITF KR b
FB=: HIRG, BEMANGEL.

6.13.2.5 USB BRirECE
F—: FNEE S make menuconfig FLE 41T

a) USB Mode Config
Device Driver --->
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[*] USB support --->
<*> Support for Host-side USB
<*> DesignWare USB2 DRD Core Support
Driver Mode (Host Mode Only)
b) Input system Config

Device Driver --->
Input device support --->
<*> Mouse interface
[*] Mice --->
c) USB His Config
Device Drivers --->
HID support --->
-*- HID bus support
/dev/hidraw raw HID device support
USB HID support --->
<*> USB HID transport layer
[*] /dev/hiddev raw HID device support
FE W N make ulmage FERESRBIHF AR
=0 BHERS, AR, EEMENER.
[ 23.101552] usb 1-1: new low-speed USB device number 2 using dwc2
[ 23.313232] input: Logitech USB Optical Mouse as /devices/platform/jz-dwc2/dwc
2/usb1/1-1/1-1:1.0/input/inputl
[ 23.329602] hid-generic 0003:046D:C05A.0001: input,hidraw0: USB HID v1.11 Mo
use [Logitech USB Optical Mouse] on usb-dwc2-1/inputO
A1 cat /dev/input/eventl X1 i, REHANRAR, EH T EA]LUE 2|—i&EH$
IFTER (FTEME B R, X85 B2 WAR I ARAR G B , (FIEB S RN A

:[Zﬂ::Ab,fE /O o
6.13.2.6 USBRNDIS Bt &

USB RNDIS GZAEM ZEIRANEZ YLD , 725N USB Mkt 4% .
F—H: FHANEEAHE make menuconfig fit & 41~

a) Device Driver --->
[*] USB support --->
<*> Support for Host-side USB
<*> USB Gadget Support --->
<*> USB Gadget Drivers (Ethernet Gadget
(with CDC Ethernet support)) --->
[*] RNDIS support (NEW)
b) Device Driver --->
[*] USB support --->
<*> DesignWare USB2 DRD Core Support
Driver Mode (Device Mode Only) --->
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FT2H: HiIFN make ulmage ISR FITT AR I

F=EW: FrRrEEARGLE

$ echo connect > /sys/devices/platform/jz-dwc2/dwc2/udc/dwc2/soft_connect

$ ifconfig usb® 193.169.4.xx up

$ route add default gw 193.169.4.1

HIUH: PCIHfLE

1) RNDIS (Remote Network Driver Interface Specification) 1 ALzt 5 (X 4% B 51422 [
P, Bearilid usB J7 2UIR EHLESE, B 28 R DLAE A T N 8N T AE . RNDIS
UKz 72 Windows7 H—#4), BHREZMREINZR (3 ERFE RNDIS FR &A1) —K
By kM (LUGRTRE BRI o @k 4o R 772 358 22 3% RNDIS JX3) .

2) WA RITHRLERRS, #3E R G H B R I3 RNDIS 3Rk5), A, FZlz
JE o I 2 R

'_! Driver Software Installation

=’

Device driver software was not successfully installed
RMDIS Kitl x No driver found

What can [ do if my device did not install properly?

3) AR R T AL B AR, RS —— i & B, 7] LLE E]“RNDIS Kitl”
W, FEHAT IR R 2 BARES .

.é.&'f‘ﬂ'-"“l'_‘_ nagement
Eile  Action Miew Help

<

-

e 2EH BE S 3 %S 3
& Computer Managerment ttocal | + 2 {
 [f] System Tosls 1 3 Baiveiies 3
& (B Task Scheduler 1 8 Biometric Devices 3

[ Event Viewer 16} Blustooth Radios 51

r @ Shared Folders 1M Computer £

o ¥ Local Users and Groups 1 poyg Dlisk drives b

o (& Performance 1 g Display adapters 5

= Device Managar b} DVDY/CO-ROM drives 7

# % Storage 3 i‘ﬁ Hurnan Interface Devices b
i=¥ Disk Management 1 TDE ATASATAP controllers Fd

| Ty Services andl Applications I § IEEE1304 Bus host contraliers ¢
125 Imaging devices 3

|22 Keyboards E

[ [j Mice and other pointing desices ++

1+ Madems {

1 I Manitars T

A

i

" s <

PEMCES adapters F.

Posts [COM & LPT) -

B Procescom e g

E T W SV ST AL PO S = R PR S P L Y S VY 31

4) A iz, EEEDITIE M, R R e AR R D,
RIS A1 N V| N vk N & B o v e L S
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Select your device's type from the list below.

Common hardware types:

ﬂa Micresoft Commeon Controller For Windows Class
Mobile devices

Modems

E Moniters

Lﬂm Multifunction adapters

? Multi-port serial adapters
F o e |
9_2 MNetwork Client

-2 Network Protocel

Q MNetwerk Service

@ Non-Plug and Play Drivers
E]PCMCILA adapters

e T & U LS e LV

5) 75 4% P A% B 11 i3 e A1) 3R HR IR B A W] (Microsoft Corporation) , £7
2712 H & FE 7 v NDIS FEAR R % -

% n:-'-x

s B0t b kS0 P i F s ot 8 Dl 3,

6) Mili T DI e, RNDIS Kitl 13 %P2 22 %%

2

R Rt ik Sk e ot e P R PP RS PP S e L S SR e

Select Network Adapter

E’ Click the Netwerk Adapter that matches your hardware, then click OK. If you have an

‘_..kn' installation disk for this feature, click Have Disk.
Manufacturer * || Network Adapter:
Marvell [Z;JRemote NDIS based Internet Sharing Device
Microscft 54 Remote NDIS Compatible Device

Microsoft Corporation

RAotnrala Tne

1l alll 1 I3

5l This driver is digitally signed.

Tell me why driver signing is impertant

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

E‘. Remeote NDIS Compatible Device

7) SRJG R LAAT carrier tool L HEFHKE .

IMP T31 BSP F R85
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R (L
FIOR | RiSE | IP Htk 193.169.4.75

TR BiFESE )
mRiy | Wsnse | Eaissl | zeh )
EfREE

kbl i
7 DR
EEBETE
TR,
&
B
1R
L
fast - D 2
iz [#E |
JERFE ]

EEEET]

[EF carrier]

Connect status: Connect main Fps: 24.57 BitRate: 3871.05kb/s second Fps: 0 BitRate: Okb/s

6.14 4G

6.14.1 PPP

B—F: WP HREERIIA
TR AR SO S T T B SR 4 P A% R S A

BB ABIE (RSO

A. network MBI
RSt e

<*>  PPP (point-to-point protocol) suppor

<¥> PPP BSD-Compress compression
<*> FPP Deflate compression
[%] PPP filtering
<*> PPP MPPE compression (encryption)
s PPP multilink support
<¥*> PPP over Ethernet
< > PPP on L2TP Access Concentrator
= > FPP on PPTP Network Server
<*> PPP support for async serial ports
A PPP support for sync tty ports
= > SLIP (serial line) support
<¥> PPP support for sync tty ports

< > SLIP (serial line) support

USB Network Adapters ---

r#1 Wi raloace 1 AN s

IMP T31 BSP FRiEMH 41
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< > UUSB RTL8150 based ethernet device support
< > Realtek RTL8152 Based USB 2.0 Ethernet Adapters
T s> Multi-purpose USB Networking Framework
<*> SIX AX88xxx Based USB 2.0 Ethernet Adapters
<*¥> SIX AX88179/178A USB 3 6/2 @ to Glgablf Ethernet

B. usb #EM

*** |USB port drivers ***
<¥> USB Serial Converter support ---
*** |JSB Miscellaneous drivers ***

= ~ 2D NnCAnNCnR oLl LywciJdaln plLnpauyscoc-oum cnipegailua 1w
< > SB Xircom / Entregra Single Port Serial Driver
ey < ¥ > SB driver for GSM and CDMA modems

< > SB ZyXEL omni.net LCD Plus Driver

- - CD Nha¥tir~ran Darcada Aerdiiae

rarial madal

[ J SB rnyslical Layer AriVers: ---
[ ] Hold a wakelock when USB connected
<*>  USB Gadget Support ---

SB Peripheral Controller --->

_,<*> SB Gadget Drivers (Ethernet Gadget (with CDC Ethe
Ethernet Gadget (with CDC Ethernet support)
] NDIS support

[ ] thernet Emulation Model (EEM) support

W= XMRGHEN

A IBEXMRER fete B M@ EIE ppp POERE: FISH U AR
cd /etc

1n -s ../system/etc/ppp ppp
B. #I{E squashfs %%
linux-ppp-scripts SCAFJ& BT lib FEHE DLBISCHE RGH,  sbink R LB RS

bin "~ ; HE A S readme i H 77—, F U1 E] Jetc/ppp/peers SCAFJE R ; ip-up
FEPIIF] Jetc/ppp HFE !

BB 24K
A RAEEBLELEM T /dev/ttyUSB*
. T echo -e "ATI\r\n" > /dev/ttyUSB1; cat /dev/ttyUSB1
[lnutﬁIﬂanll—Uul 1l:~]1# cat /dev/ttyUSB1
ATT

Quectel

C200T

Revision: EC200TCNHAROZ2AO0B8MI16
I B R RUIAT LA 4G BLHUE(E 1!
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rimary DNS ad 102:213.68
ndary DNS ddr 6l 132.163.68

gs Metric Ref
(o] 0
[¢] (o]

[ro t@Inéenic—ucl 1:~1# []
HH I T B 5 B 199 e g
D. f&fll /etc/resolv. conf /&AL E DNS, WIALA il AEAT T —

rver 61.132.163.68
202.102.213.68

Ingenic—ucl:1:~
www.baidu ) 4.215. .38): 56 data by
s from 14.215.177.38: seg=0 ttl=54 time=
from ) L o 5 s o = (= ttl=54
from 2l Y. 382 = 2 ttl=5
from 21517738 se ttl=54

m

o w
n
oo d W
W o= M

6.14.2 GobNet

FE—3H: 7ERE gobnet I 7 ESE WL P& UL FACHD .
A. /drivers/net/usb/Makefile (¥HN FIHHAT)
obj-y += GobiNet.o
GobiNet-objs := GobiUSBNet.o QMIDevice.o QMI.o
B. /drivers/net/usb/gmi_wwan.c (VER NH—47E)
// {QMI_GOBI_DEVICE(@0x05c6, ©x9215)}, /* Acer Gobi 2000 Modem device
(VP413) */
C. /drivers/usb/serial/qcserial.c (VB F—4T/CH)
// {USB_DEVICE(@x05c6, ©x9215)}, /* Acer Gobi 2000 Modem device (VP413)
*/
BB WIZRE (FWiEks)

[*] Device Drivers —

IMP T31 BSP FRiEMH 43
Copyright® 2021-2023 Ingenic Semiconductor Co., Ltd. All rights reserved.


http://www.baidu.com

I E.IE T31 BSP
. Ingenic

-*- Network device support —
USB Network Adapters —
{*} Multi-purpose USB Networking Framework

B= BERSE N EPAT quectel-cm &BIA]

6.14.3 WWAN

F—P: fENCE gobnet I 75 EAAE N B LA NG S5 7.3 AR
BB ARME (nirkes
[*] Device Drivers —
-*- Network device support —
USB Network Adapters —
{*} Multi-purpose USB Networking Framework
<*> QMI WWAN driver for Qualcomm MSM based 3G and LTE modems

B=F: BeRsE WG AT quectel-CM &RIH],

IMP T31 BSP F 4155 44
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[ wz

7.1 #HEBENF

XT3 —kEsk Nor, BRE A ML IIEOR YL, FEM SD REZN, ¥4 uboot
sk E| Nor H1. Z Ja ekt n] LLIE L tftpboot 147,
1) #%34k sd &, IS 3] uboot HEFEE] SD I~
PR R T HAT— IR, BHAF B R uboot MIATE B IKPAT LI . &ttt
BRACPRH) SD -RA] HAEIEH R

K4 SD R4 LN
A. 1% sd
umount /media/user/*
B. ¥ SD REM /X
fdisk /dev/sdb
> o --GIE—MHSXE
>n --I—N2X n
- - I 24N
Partition type:

p primary (@ primary, @ extended, 4 free)

e extended
Select (default p):
Using default response p
-- X B EEIRIAZ p, SIEESX
X5 (1-4, BRIAA 1):
K FBGAE 1
--XEFERAGIE 1 50X
IS sector (2048-15130623, il 2048):
KA FIERIAE 2048
Last sector, +H[X or +size{K,M,G} (2048-15130623, ZKiliy 15130623):
KA FERIAE 15130623
--2048 5 X 1E IMB A&, %5 uboot 7 Hi T 7% [H]
wE—®, BiAw, [ SDRPHANFXEK
The partition table has been altered!
Calling ioctl() to re-read partition table.
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Syncing disks.

FIX By X & O e Rl

D. 4T sync, Kk, FFHER, PCHEF RN X

E. #30fk sd RN VFat XIF RS : mkfs.vfat /dev/sdbil
F. %wi¥ u-boot.

make isvp t31 mscO //4miFXM S KA uboot

4 LE B u-boot-with-spl.bin SCAFBesREE sd 1) 17KB ffs 4t :

dd if=u-boot-with-spl.bin of=/dev/sdb bs=1024 seek=17
FEED DU s BERE RIS R B T RGBT RO R AN A sdb(F AT RE

& sdc B sdd); WX RIES 1 0T BE 2 R B oG (1 B 45 S04 R G

Bk, ALK SD R FIVE TE R

i SD &, il u-boot-with-spl.bin, ulmage, rootfs_glibc.jffs2 ZE kN %] sd <)
IEH MRS

3) i sd RIS AR, HHLET LFPRaE L T B 2248, A uboot 21T

A, B, BHRERFN S ERINAEF, LA u-boot -

B. {MNfFERTRIE A f

mw.b Ox80600000 Oxff 0x1000000 --iF =/ NSHUE A/, XHIE T 16MB

C. IsSD A3

isvp# fatls mmc ©
222944  u-boot-with-spl.bin
2368879 uimage

5 file(s), © dir(s)

D. load X2 N AT
fatload mmc @ ©x80600000 u-boot-with-spl.bin

ESRIE, K NARH IR S N Nor

st probe

sf erase @x0 0x40000 --#£[& uboot 43X K/ 256K

sf write Ox80600000 0x0 0x40000 --Yf uboot 5 A Nor 0x0~0x40000 i & Ab

7.2 wpa_supplicant EA 5%

wpa_supplicant & wpa_cli {8 FH /5122,

7.2.1  BhA

wpa_supplicant /& — N i&EH . BE WIFI W T H., EFTELSHANESF:
wpa_supplicant 5 wpa_cli. —FH K RE/E server 5 client IR, HFIHH T, A
PLE I wpa_cli SRAT WIFI LB 5iER:, WRARKRMNGEE, TURENHAETE
$218 F wpa_supplicant [t 4% 1 B3 K&
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S BEA T3 wpa_cli BET WIFI IR0 E 5%,
7.2.2 ERAGE

1) J3 %)) wpa_supplicant M.

$ wpa_supplicant -D nl80211 -i wlan® -c /etc/wpa_supplicant.conf -B
VER: Jetc/wpa_supplicant.conf X5, WsIN FEACHD .

ctrl _interface=/var/run/wpa_supplicant

update_config=1

2) Jasl wpa_cli B

$ wpa_cli -i wlan@ scan R wifi P4
$ wpa_cli -i wlan@ scan_result FTEE R wifi Mg 3
$ wpa_cli -i wlan@ add_network RN —> W 248 4 b

U SR BRSNS )7 e : [WPA-PSK-CCMP+TKIP][WPA2-PSK-CCMP+TKIP][ESS] (wpa N

ER

wifi ZFRjE: wifi_name
wifi %A 2: wifi_psk

$ wpa_cli -i wlan@ set network @ ssid '” wifi name”

$ wpa cli -i wlan@ set network @ psk '” wifi psk
$ wpa_cli -i wlan@ enable_network ©

ISR BN ) A& [WEP][ESS] (wep JH%)

wifi ZFFZ: wifi_name

wifi Z0JE: wifi_psk

$ wpa_cli -i wlan@ set network © ssid '” wpa_name” '
$ wpa_cli -i wlan@ set_network @ key mgmt NONE

$ wpa_cli -i wlan@ set network © wep_key® '” wap_psk
$ wpa _cli -i wlan@ enable network ©

IR EDERINE T [ESS] (EM#E)

wifi ZFRJE: wifi_name

$ wpa_cli -i wlan@ set_network @ ssid '” wifi_name” '
$ wpa_cli -i wlan@ set_network © key mgmt NONE

$ wpa_cli -i wlan@ enable_network ©

3) 4riC ip,netmask,gateway,dns

$ udhcpc -i wlan@

PATTEEE, BT DO 4%

4) RAFESR

$ wpa_cli -i wlan®@ save_config

5) TSR

$ wpa cli -i wlan@ disable network ©

6) R CH IER

$ wpa_cli -i wlan@ list_network P2 BT IR AT R
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$ wpa_cli -i wlan@ select_network @ BEREE 1 MRAFE IR
$ wpa_cli -i wlan@ enable_network @ fERESH 1 AMRAEIIES:
7) Wit wifi

$ ifconfig wlan@ down
$ killall udhcpc
$ killall wpa_supplicant

7.2.3 wpa_wifi_tool fER 5%

wpa_wifi_tool 7& %= T wpa_supplicant & wpa_cli i— N T HuE & & wifi 1) T H,
AR 82 wifi . FHE LRSI PR 2 R R4S, BT sel wifi I8
AR TIRE -

FE: T EAVE RN R TR, S2hx wifi DhaE I K HEFZEH wpa_cli 8034 BH %
1 H wpa_supplicant 5231,

i 7V

A. 1247 wpa_wifi_tool

B. %A help T4 &E

C. s i#k4T SSID 1

D. c[n]dHAT wifi 48z, AT N0 SSID W T NS, 5 N EARAF ) SSID
W A] DA P PRA7 ok 1 25 0 B B N 5 b

E. e BHTH

HAAEH 519527 help

7.3 4G REE&%E

A drivers/net/usb/qmi_wwan.c s~
--- a/drivers/net/usb/gmi_wwan.c
+++ b/drivers/net/usb/gmi_wwan.c
@@ -20,6 +20,72 @@
#include <linux/usb/usbnet.h>
#include <linux/usb/cdc-wdm.h>

+#if 1 //Added by Quectel

+#include <linux/etherdevice.h>

+struct sk_buff *gmi_ wwan_tx_ fixup(struct usbnet *dev, struct sk _buff *skb,
gfp_t flags)

+{
+ if (dev->udev->descriptor.idVendor != cpu_to_lel6(0x2C7C))
+ return skb;
+ //Skip Ethernet header from message
+ if (dev->net->hard _header_len == 0)
IMP T31 BSP F X1/ 48
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return skb;
else
skb_reset_mac_header(skb);
if (skb_pull(skb, ETH HLEN)) {
return skb;
} else {
dev_err(&dev->intf->dev, "Packet Dropped ");
}
// Filter the packet out, release it
dev_kfree_skb_any(skb);
return NULL;

+ + + + + + o+ o+ o+ o+ o+

+
-

+

+#include <linux/version.h>

+#if (LINUX_VERSION_CODE < KERNEL_VERSION( 3,9,1 ))

+static int gmi_wwan_rx_fixup(struct usbnet *dev, struct sk buff *skb)

+H

+ __bel6 proto;
+ if (dev->udev->descriptor.idVendor != cpu_to_lel6(0x2C7C))
+ return 1;
+ /* This check is no longer done by usbnet */
+ if (skb->len < dev->net->hard header 1len)
+ return 0;
+ switch (skb->data[@] & oxfo) {
+ case 0x40:
+ proto = htons(ETH_P_IP);
+ break;
+ case 0x60:
+ proto = htons(ETH_P_IPV6);
+ break;
+ case 0x00:
+ if (is_multicast ether_addr(skb->data))
+ return 1;
+ /* possibly bogus destination - rewrite just in case
*/
+ skb_reset_mac_header(skb);
+ goto fix_dest;
+ default:
+ /* pass along other packets without modifications */
+ return 1;
+ }
+ if (skb_headroom(skb) < ETH_HLEN)
IMP T31 BSP F X1/ 49
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+ return 0;

+ skb_push(skb, ETH_HLEN);

+ skb_reset_mac_header(skb);

+ eth_hdr(skb)->h_proto = proto;

+ memset(eth_hdr(skb)->h_source, ©, ETH_ALEN);

+fix_dest:

+ memcpy (eth_hdr(skb)->h_dest, dev->net->dev_addr, ETH_ALEN);
+ return 1;

+}

+/* very simplistic detection of IPv4 or IPv6 headers */
+static bool possibly iphdr(const char *data)
+{
+ return (data[@] & ©xdo) == 0x40;
+}
+#endif
+#endif
o
/* This driver supports wwan (3G/LTE/?) devices using a vendor
* specific management protocol called Qualcomm MSM Interface (QMI) -
* in addition to the more common AT commands over serial interface
@@ -332,6 +398,33 @@ next_desc:
dev->net->dev_addr[@] &= Oxbf; /* clear "IP" bit */

}
dev->net->netdev_ops = &gmi_wwan_netdev_ops;
o
+#if 1 //Added by Quectel
+ if (dev->udev->descriptor.idVendor == cpu_to 1lel6(0x2C7C)) {
+ if (intf->cur_altsetting->desc.bInterfaceClass != oxff) {
+ dev_dbg(&intf->dev, "Quectel module not gmi_wwan

mode! please check 'at+qcfg=\"usbnet\"'\n");

+ return -ENODEV;
+ }
+ dev_dbg(&intf->dev, "Quectel

EC25&EC21&EGO1&EGO5&EGO6&EPO6KEMO6&EGL2&EP12&EM12&EG16&EG18&BGI6&AG35 work

on RawIP mode\n");

+ dev->net->flags |= IFF_NOARP;

+#if (LINUX_VERSION CODE < KERNEL_VERSION( 3,9,1 ))

+ /* make MAC addr easily distinguishable from an IP header
*/

+ if (possibly iphdr(dev->net->dev_addr)) {

+ dev->net->dev_addr[@] |= @x02; /* set local

assignment bit */
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Copyright® 2021-2023 Ingenic Semiconductor Co., Ltd. All rights reserved.



n ﬁe'yi% T31 BSP

+ dev->net->dev_addr[0@] &= Oxbf; /* clear "IP" bit */

+ }

+#endif

+ usb_control msg(

+ interface_to_usbdev(intf),

+ usb_sndctrlpipe(interface_to_usbdev(intf),
9),

+ @x22, //USB_CDC_REQ SET_CONTROL_LINE_STATE

+ @x21, //USB_DIR_OUT | USB_TYPE_CLASS |
USB_RECIP_INTERFACE

+ 1, //active CDC DTR

+

intf->cur_altsetting->desc.bInterfaceNumber,

+ NULL, @, 100);
+ }
+#endif
o
err:
return status;

}

@@ -416,6 +509,10 @@ static const struct driver_info
.unbind = gmi_wwan_unbind,
.manage_power = gmi_wwan_manage_power,
.rx_fixup = gmi_wwan_rx_fixup,

+#if 1 //Added by Quectel

+ Ex_fixup = gmi_wwan_tx_fixup,

+ .rx_fixup = gmi_wwan_rx_fixup,

+#endif

}s
#tdefine HUAWEI_ VENDOR_ID 0x12D1

@@ -434,6 +531,31 @@ static const struct driver_info
QMI_FIXED_INTF(vend, prod, 0)

static const struct usb device id products[] = {
+#if 1 //Added by Quectel
+#ifndef QMI_FIXED INTF

+ /* map QMI/wwan function by a fixed interface
+#define QMI_FIXED_INTF(vend, prod, num) \

+ .match_flags = USB_DEVICE_ID MATCH_DEVICE |

+ USB_DEVICE_ID MATCH_INT_INFO, \

+ .idVendor = vend, \

gmi_wwan_info = {

gmi_wwan_info = {

number */

IMP T31 BSP FF k15
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/* Quectel UC20
/* Quectel EC25
/* Quectel EC21
/* Quectel EC20
/* Quectel EG91
/* Quectel EG95

*/
*/
*/
*/
*/
*/

.driver_info = (unsigned long)&gmi_wwan_force_int##num,

/* Quectel EGO6/EPO6/EMO6

/* Quectel

/* Quectel BG96
/* Quectel AG35

*/
*/

{ /* Huawei E392, E398 and possibly others sharing both device

+ .idProduct = prod, \

+ .bInterfaceClass = oxff, \

+ .bInterfaceSubClass = oOxff, \

+ .bInterfaceProtocol = oxff, \

+

+#endif

+ { QMI_FIXED_INTF(@x05C6, 0x9003, 4) },

+ { QMI_FIXED_INTF(@x2C7C, ©x0125, 4) },

+ { QMI_FIXED_INTF(@x2C7C, 0x0121, 4) },

+ { QMI_FIXED_ INTF(@x05C6, ©x9215, 4) },

+ { QMI_FIXED_INTF(@x2C7C, 0x0191, 4) },

+ { QMI_FIXED_INTF(@x2C7C, ©x0195, 4) },

+ { QMI_FIXED_INTF(@x2C7C, 0x0306, 4) },
*/

+ { QMI_FIXED_INTF(@x2C7C, 0x0512, 4) },
EG12/EP12/EM12/EG16/EG18 */

+ { QMI_FIXED_INTF(@x2C7C, 0x0296, 4) },

+ { QMI_FIXED_INTF(@x2C7C, 0x0435, 4) },

+#endif

n

/*¥ 1. CDC ECM like devices match on the control interface */

id and more... */

USB_VENDOR_AND_INTERFACE_INFO(HUAWEI VENDOR_ID,

USB_CLASS_VENDOR_SPEC, 1, 9),

@@ -614,7 +736,7 @@ static const struct usb device id products[] = {
/* Sony Gobi 2000 Modem

{QMI_GOBI_DEVICE(@x05c6, 0x9225)},
device (N@279, VU730) */
{QMI_GOBI_DEVICE(@x05c6, 0x9245)},
device (VL176) */
{QMI_GOBI_DEVICE(0x03f0@, 0x251d)},
device (VP412) */
- {QMI_GOBI_DEVICE(0x05c6, 0x9215)},
device (VP413) */
+// {QMI_GOBI_DEVICE(@x05c6, 0x9215)},
device (VP413) */
{QMI_GOBI_DEVICE(0x05c6, 0x9265)},
device (VR305) */
{QMI_GOBI_DEVICE(@x05c6, 0x9235)},
Modem device (VR306) */
{QMI_GOBI_DEVICE(@x05c6, 0x9275)},
2000 Modem device (VR307) */

/* Samsung Gobi 2000 Modem

/* HP Gobi 2000 Modem

/* Acer Gobi 2000 Modem

/* Acer Gobi 2000 Modem

/* Asus Gobi 2000 Modem

/* Top Global Gobi 2000

/* iRex Technologies Gobi

IMP T31 BSP R85
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B drivers/net/usb/gmi_wwan.c
--- a/drivers/usb/serial/option.c

+++ b/drivers/usb/serial/option.c

@@ -530,6 +530,19 @@ static const struct option_blacklist info

telit_1e920 blacklist = {

};

static const struct usb device id option_ids[] = {
+#if 1 //Added by Quectel

+ + + + + + + o+ o+

*/
+

+

+#tendif

=1
#ifdef

USB_DEVICE (0x05C6,
USB_DEVICE (0x05C6,
USB_DEVICE (0x2C7C,
USB_DEVICE (@x2C7C,
USB_DEVICE (0x05C6,
USB_DEVICE (@x2C7C,
USB_DEVICE (@x2C7C,
USB_DEVICE (@x2C7C,

P e e N

9x9090)
0x9003)
0x0125)
0x0121)
0x9215)
0x0191)
0x0195)
0x0306)

}s
}s
}s
}s
}s
}s
}s
}s

/* Quectel
/* Quectel
/* Quectel
/* Quectel
/* Quectel
/* Quectel
/* Quectel
/* Quectel

UC15
uc2e
EC25
EC21
EC20
EG91
EG95

EGO6/EPO6/EMO6 */

*/
*/
*/
*/
*/
*/
*/

{ USB_DEVICE(0x2C7C, ©0x0512) }, /* Quectel EG12/EP12/EM12/EG16/EG18

{ USB_DEVICE(@x2C7C, 0x0296) }, /* Quectel BG96 */
{ USB_DEVICE(0x2C7C, ©x0435) }, /* Quectel AG35 */

{ USB_DEVICE(OPTION_VENDOR_ID, OPTION_PRODUCT COLT) },
{ USB_DEVICE(OPTION_VENDOR_ID, OPTION_PRODUCT RICOLA) },

{ USB_DEVICE(OPTION_VENDOR_ID, OPTION_PRODUCT RICOLA LIGHT) },
@@ -1245,7 +1258,7 @@ static const struct usb _device id option_ids[] = {

{ USB_DEVICE(CINTERION_VENDOR_ID, CINTERION_PRODUCT AHXX) },
{ USB_DEVICE(CINTERION_VENDOR_ID, CINTERION_PRODUCT PLXX),

.driver_info

CONFIG_PM
.suspend

.resume

+#if 1 //Added by Quectel

= (kernel_ulong_t)&net_intf4 blacklist },

{ USB_DEVICE(CINTERION_VENDOR_ID, CINTERION_PRODUCT_HC28 MDM) },
{ USB_DEVICE(CINTERION_VENDOR_ID, CINTERION_PRODUCT HC28 MDM) },
{ USB_DEVICE(CINTERION_VENDOR_ID,
CINTERION_PRODUCT_HC28 MDMNET) },
{ USB_DEVICE(SIEMENS_ VENDOR_ID, CINTERION_PRODUCT HC25 MDM) },

{ USB_DEVICE(SIEMENS_VENDOR_ID, CINTERION PRODUCT_HC25 MDMNET) },
@@ -1377,6 +1390,9 @@ static struct usb_serial driver option_1lport_device

usb_wwan_suspend,

usb_wwan_resume,
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+ .reset_resume = usb_wwan_resume,
+#endif
#tendif

s
@@ -1444,6 +1460,22 @@ static int option_probe(struct usb_serial *serial,
iface _desc->bInterfaceClass != USB_CLASS CDC_DATA)

return -ENODEV;

+#if 1 //Added by Quectel

+ //Quectel UC20's interface 4 can be used as USB network device

+ if (serial->dev->descriptor.idVendor == cpu_to 1e16(0x05C6)

+ && serial->dev->descriptor.idProduct ==
cpu_to_lel6(0x9003)

+ &&
serial->interface->cur_altsetting->desc.bInterfaceNumber >= 4)

+ return -ENODEV;

+ //Quectel EC20's interface 4 can be used as USB network device

+ if (serial->dev->descriptor.idVendor == cpu_to 1el6(0x05C6)

+ && serial->dev->descriptor.idProduct ==
cpu_to lel6(0x9215)

+ &&
serial->interface->cur_altsetting->desc.bInterfaceNumber >= 4)

+ return -ENODEV;

+ //Quectel EC25&EC21&EG91&EGI5&EGO6&EPO6REMO6&BGO6/AG35 " s
interface 4 can be used as USB network device

+ if (serial->dev->descriptor.idVendor == cpu_to 1lel6(0x2C7C)

+ &&
serial->interface->cur_altsetting->desc.bInterfaceNumber >= 4)

+ return -ENODEV;

+#endif

/* Store device id so we can use it during attach. */
usb set serial data(serial, (void *)id);

C drivers/usb/serial/qgcserial.c

--- a/drivers/usb/serial/qcserial.c

+++ b/drivers/usb/serial/qcserial.c

@@ -78,7 +78,7 @@ static const struct usb device id id_table[] = {
{USB_DEVICE (0x03f0, 0x241d)}, /* HP Gobi 2000 QDL device (VP412)

&/

{USB_DEVICE (0x03f0, 0x251d)}, /* HP Gobi 2000 Modem device (VP412)
WY
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{USB_DEVICE(©x05c6, ©x9214)}, /* Acer Gobi 2000 QDL device (VP413)

*/
- {USB_DEVICE(©x05c6, 0x9215)}, /* Acer Gobi 2000 Modem device
(VP413) */
+// {USB_DEVICE(©x05c6, 0x9215)}, /* Acer Gobi 2000 Modem device
(VP413) */
{USB_DEVICE (0x05c6, 0x9264)}, /* Asus Gobi 2000 QDL device (VR305)
*/

{USB_DEVICE(@x05c6, 0x9265)}, /* Asus Gobi 2000 Modem device
(VR305) */
{USB_DEVICE(0x05c6, 0x9234)}, /* Top Global Gobi 2000 QDL device
(VR306) */
diff --git a/drivers/usb/serial/usb_wwan.c
b/drivers/usb/serial/usb_wwan.c
index db@cf53..c0do5a4 100644
--- a/drivers/usb/serial/usb_wwan.c
+++ b/drivers/usb/serial/usb_wwan.c
@@ -459,6 +459,20 @@ static struct urb *usb _wwan_setup urb(struct
usb_serial port *port,
usb_sndbulkpipe(serial->dev, endpoint) | dir,
buf, len, callback, ctx);

+#if 1 //Added by Quectel for zero packet
+ if (dir == USB_DIR_OUT) {
+ struct usb device descriptor *desc =

&serial->dev->descriptor;

+ if (desc->idVendor == cpu_to lel6(0x05C6) &&
desc->idProduct == cpu_to 1el6(0x9090))

+ urb->transfer_flags |= URB_ZERO_PACKET;

+ if (desc->idVendor == cpu_to lel6(0x05C6) &&
desc->idProduct == cpu_to 1el6(0x9003))

+ urb->transfer_flags |= URB_ZERO_PACKET;

+ if (desc->idVendor == cpu_to 1el6(0x05C6) &&

desc->idProduct == cpu_to 1el6(0x9215))

+ urb->transfer_flags |= URB_ZERO_PACKET;
+ if (desc->idVendor == cpu to lel6(0x2C7C))
+ urb->transfer_flags |= URB_ZERO_PACKET;
+ }
+#endif
o
return urb;
}
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7.4 KR EA

ISVP_Devkit fiAS 2% 15 #H

ISVP FRASTF 2 (32 LLBRAF 5295 J2 SDK FH o) & — s TAE, HrihA
SRASE TR, BERE. LR RS

ISVP ¥ 1F R4t FE A5 : uboot, kernel, drivers, lib, sensor bin, rootfs, toolchain
JUANES 7, X TARRIR Devkit B8, X LA (B AT REAEAE — @ AR OC &, "R E AP
F2, AN Re2 HILER IR

WA T+ A DLy = S 0

A. RN FEEINEEL Changelog, | fi#A WL EE BT . £EIXIF] Changelog £=7E
B CSOEHET RN C“HEFESEHTY R IR

B. —MIf I 83 drivers(ISP, Sensor). sensor bin. 5 lib [&] s 58 3 .

C. kernel BEHrE/b, (HRAUWRTEEE R kernel, FEFTRETMIFNA ko, H
ISP driver 11 Sensor driver %38 ¥ 72 5620 PR 1T 5 i Ja &

D. ISP driver 5 Sensor driver 2 Sensor bin (/4 = # H LA R, AULHD A] GEidE K
BG 7

E. APl BUHfRE 2B lib 53304, kU lib AULHED AT Beid AL 7 A ot -

FI AR ] BE 2 KRBT IR 8L, ISVP BT & B A2 IR 71 RE HT hoAS 1 IE A vk
i REKIL T Bug, VM MIE IEFR SRR T 5, R IR S IS LS4
T, 1SVP BT A A BN 2= 5 — I (R 2R 4T b 2

P PR RN, E SRR N T . IR Log DL D
k@, B DCA R E R A R . EEALLUT LA

A IEFRRSRILR, ST, HIMEER

B. 1Ml Log LA

C. $2flt SDK iiAME B (BRI TEHE 1 logeat)

D. HE|EIHE

7.5 A1 EA

7.5.1 ISP A{ATHI RAW [E]

LIRAT TR KA RAW 4G GRS, FRATTRT AAE T R AR b Bk t a2 IUUEE
.
i 25 FH A B -
$ echo help > proc/jz/isp/isp-we2
PO ENR -
$ echo snapraw [savenum] > /proc/jz/isp/isp-w@2  //savenum JIHL &5 %k
R
$ echo snapraw [savenum] > /proc/jz/isp/isp-w@2 //savenum FRAFHEIG 2L
I AR I B B BUR A TUE /tmp HR R
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7.5.2 N{A]HEY Log

HH L ) Fﬁ%gi’mﬁl kernel LA lib f¥] log.
kernel log #MHLAT %>
$ dmesg > /tmp/time.dmesg.

lib log IMHLT7 ¥
$ logcat -c time > /tmp/time.log
A KMIZ T 3 P )5 ctrl+c Z1EFEF (logeat iy 2 7E sdk tools HX )

7.5.3 i£E ethphy FFF

PHY /& IEEE802.3 " 5& LI — Aﬁ‘/’iﬂ%ﬁ% FTRAXS PHY BI4T 9 RS HEAT B BRI E
il TR ARE BN R SR R I 5 PHY A B A7 A S

Uboot 135 T~ :

A% 2: ethphy read addr

isvp_t31# ethphy read ©

E¥%3: ethphy write addr data

isvp_t31# ethphy write 0 ©

Kernel 3745 1 :

AR regphy Hilib-phy Z1F S #bE (phy HibEER A E 0, phy 2777 28 Ho i A Fr
HETFMEE)

$ echo r reg:0-0 > /proc/jz/mdio/cmd

Ei&: reg:phy Hikik-phy 27177 28 k-5 N\ Eids

$ echo w reg:0-0-0 > /proc/jz/mdio/cmd

7.5.4 RMEM EZEE58 8

1) PR U0
1 uboot [ cmdline BT 1 N A7 &
mem=42012K@0x0 ispmem=8100K@Ox2907000 rmem=15424K@0x30F0000
mem =73 FLZs 1inux G008 F I N A
rmem J& SDK { B4 I N 7E, 18 % A AR 7 6145, ISP dmaout [UAEHE buf. JmAdfi
B AN s buf, 0SD BB E I Ao
2) rmem AT RK/NINAATHf €
A. rmem fI PN A7 AT LAfE A SDK A1 rmem 51 8% excel A% KT HA .
B. it rmem & E K—F, ik RGEHIAK, RJEHAT impdbg --sys;logcat WLLHE
Fl| rmem SEFREFH )N A RFIRNAE, IREERIR NN rmem FE HKZS mem fEH
3) rmem WAFEILAL
OSD A7 5 FHERAZ IM, W LURHE SEBR™ S Thae /N, Bil4n 512K, AT LAl T
% E oSD ) rmem A 5. oSD 5 H M A K/ANEZS e KE A1
width*height*4.,
WAL TR I (BRIAAZ 1M)

extern "C" {

IMP T31 BSP FRiEMH 57
Copyright® 2021-2023 Ingenic Semiconductor Co., Ltd. All rights reserved.



1 A IE T31 BSP
. Ingenic

/ /¥ B 0SD P H K/

extern int IMP_OSD_SetPoolSize(int size);
}

¥I4k4 SDK 2 wii i FH
IMP_0OSD_SetPoolSize(512*%1024);

7.5.5 R E Rk E I 1A

%FF Nor Flash, T LM Flash WA PR1E oK. J5ikin e
$ dd if=/dev/mtde of=/tmp/mtdo
dd if=/dev/mtdl of=/tmp/mtdl
dd if=/dev/mtd2 of=/tmp/mtd2
dd if=/dev/mtd3 of=/tmp/mtd3
cd tmp
cat mtdd® mtdl mtd2 mtd3 > flash.bin
rm mtde mtdl mtd2 mtd3
8 flash.bin BUH BN
B
$ cat /dev/mtde /dev/mtdl /dev/mtd2 /dev/mtd3 > flash.bin
HEFEWRE N, 7 u-boot T4 Nor Flash 5848 %, T flash.bin 584> 5 ARIH],

7.5.6 Coredump {ER 5%

$
$
$
$
$
$

7.5.6.1 coredump 1143

YRR IBAT I R R ARG R, R R A SWRET U ARSI R
TR, RAFAE—A SO, X FAT B core dump. FTELIACA core dump J2“INAF
PR, HIZRR E, BT NAAEE 240, EF S RENEFEITREELSFER dump T
K, BlNZFFAREE CEIEREPRE . HBIES) « NAEHEGE. LA EaE A
ERGUIREBAE S . core dump XTF4mfE N iz Wi fEFE 7 2 e w A /i, B
Sof T A SRR P AR R AR ME L, BB E %, T core dump SCIFRT AT BLFE 7

IR RS 5

7.5.6.2 7 /8 coredump

AILME T4 ulimit JF5, AT DAERE A Hhalad setrlimit R ITS .

EL AT $ ulimit -c¢ FIHER N0, BEHHERIAZ IS coredump 1), Rl
MR T AR, Z<é§ﬁiﬁicoredununjiﬂ#o AILM#EH ¢ ulimit -c unlimited 2K
H )5 coredump ThiE, FEHAFRFI coredump SCAF KN ; G B 75 B R &1 ST KN, ¥
unlimited SURARAEAE K core ST RN, VR BT &2 KB
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7.5.6.3 FiR core T

WA PC B gdb BEFEFHEEA E . (HRIT R ARFR T 75 B8 FH A2 X w3
T REEP Y gdb fiv %
glibc:mips-linux-gnu-gdb
uclibc: mips-linux-uclibc-gnu-gdb
¢ F mips-1linux-***-gdb [program] [core] ZFE core XA, HH program &1
PATFEF L4, core F2AE T core SCHF4 . fi4n:
$ mips-linux-uclibc-gnu-gdb ./build core-build

7.5.7 gdbserver ER 7 E

gdbserver & R AN AR F 2 T H, K KR 1 gdbserver F2 7 PA & AE
X 4w L EBE ) mips-linux-gnu-gdb 74« gdbserver 75 2R ) PC FITT KR AR N 2% 41
i
RIANA 41 gdbserver T8 MiZEd2 vk, Mo in 2 BAahrAE gdbserver i7 4>, 1E
21 PN 5V AE TR Y A U
gdb UL & gdbserver iy &7 & :
A. gdb 7£ toolchain L AFR TR, £ bin/mips-linux-gnu-gdb
B. gdbserver i T toolchain X3 T :
glibc: mips-linux-gnu/libc/usr/lib/bin/gdbserver
uclibc: mips-linux-gnu/libc/uclibc/usr/lib/bin/gdbserver
1) PCizfT gdb
$ mips-linux-gnu-gdb [PC 5 FfEFE %1% ]
ZLUE
$ mips-linux-gnu-gdb sample-Encoder-h264
GNU gdb (Ingenic 2015.02) 7.4.50.20120716-cvs
Copyright (C) 2012 Free Software Foundation, Inc.
License GPLv3+: GNU GPL version 3 or later
<http://gnu.org/licenses/gpl.html>
This is free software: you are free to change and redistribute it.
There is NO WARRANTY, to the extent permitted by law. Type “show copying”and
“show warranty”for details.
This GDB was configured as “--host=i686-pc-linux-gnu
--target=mips-linux-gnu”.
For bug reporting instructions, please see:
<http://www.gnu.org/software/gdb/bugs/>...
Reading symbols from sample-Encoder-h264...done.
(gdb)
-
A. U1 H Fl<code>(no debugging symbols found)</code>#E7~, B fE A& K AN
F&FF stripid 7 (PCHi) , MIFR T debug THEMIEL, THE#HAT gdb iR
B. JF AR EFEF R LA strip 1Y, Symbol FIEEELLE PC i gdb T H 58 . XMl
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gdbserver %] 5 local gdb LA & core dump (L 35 ——TF Kb 7] BA strip—— R A HiT
F AT AT K AR load symbol, KN HFE P SAE 1G4 K, TEVRUE flash .
2) WHEINSEHRRT
N R AEE B AR libes Id 55, 1217 T8I E T break B (LU memcpy)
TEAETCVRERER B 20T pe PTERL B o« XA B B I E bk 2 AN 78 fY) o PG 75 22
£ PC ¥t gdb FARE NS EMEERAT. T7ikeE:
set solib-search-path
/opt/mips-gcc472-glibc216-64bit/mips-1linux-gnu/libc/1lib/:/opt/mips-gcca72-
glibc216-64bit/mips-1linux-gnu/lib
ARG EEN <2 7 KEIF. F: BRI EEE T toolchain T glibe )
libc ZR 41 FEA libstde++25 3= AR 22
A. glibc IBZSFEAE toolchain SCAFJ& R IARXT H F4: mips-linux-gnu/libc/lib 5
mips-linux-gnu/lib
B. uclibc FIBNZSEELE toolchain SCAFI& R AN H 3¢
mips-linux-gnu/libc/uclibc/lib 5 mips-linux-gnu/lib/uclibc
3) AR5l gdbserver
$ gdbserver [PCHLIP:¥mll, 50K 2 vhum I/ —8] [NMHETEE]
ZLUE
$ gdbserver 192.168.1.100:1234 /tmp/sample-Encoder-h264
4) BEEIT R
$ target remote [FFARMR IP:ufld]
fl4n.
$ target remote 192.168.1.101:1234
5) gdbserver i, JFARMRSHILWMNER:
(gdb) target remote 192.168.1.101:1234
Remote debugging using 192.168.1.101:1234
Reading symbols from
/opt/mips-gcc472-glibc216-64bit/mips-1linux-gnu/libc/1ib/1d.so.1...done.
Loaded symbols for
/opt/mips-gccd472-glibc216-64bit/mips-1linux-gnu/libc/1ib/1d.so.1
Ox77fc7070 in __start () from
/opt/mips-gccd472-glibc216-64bit/mips-1linux-gnu/libc/1lib/1d.so.1
Z kb, RIRITE PC¥iiaT gdb A4 o
7E: 5 gdbserver 5 local gdb AN, JEBIFEF 4 “c” (continue).

7.5.8 IMPSDK iFiX #y &

1) Rmem
rmem [¥] A7 AT LIS A SDK H 1 rmem TH5L28 excel A& KT A3 E]; SDK remem
WAEE G BT UEH T2 &5
impdbg --sys;logcat
2) BEHHERGHES T
update_cnt &FFA group FRBLZEFE KA EE R E S v DL kT T Ay A SR SR 10 FRIEIEE St
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[root@IPC:tmp]# ./impdbg --sys;sleep 10;./impdbg --sys
tree item: 3
Framesource-0 update_cnt=81540(gframecnt=81538, dqframecnt=81540,
sem_msg_cnt=16, sem_cnt=0)
0SD-0 update cnt=81540(sem_msg cnt=16, sem _cnt=0)
Encoder-90 update cnt=81540(sem_msg _cnt=16, sem _cnt=0)
---Framesource-0----- OED=@============= Encoder-0
tree item: 4
Framesource-1 update cnt=108828(gframecnt=108823,
dgframecnt=108823, sem_msg_cnt=16, sem_cnt=0)
IVS-0 update_cnt=108828(sem_msg_cnt=16, sem_cnt=0)
0SD-1 update_cnt=108828(sem_msg_cnt=16, sem_cnt=0)
Encoder-1 update cnt=108828(sem_msg cnt=16, sem cnt=0)
---Framesource-1----- IVS-0------------- OSD-1------------- Encoder-1
3) BEWLE ST
A PLE L Ay 2 3K GR S group, channel {5 5., gmiig2kny, ﬁ%?ﬁ?’f%ﬂ%%i& df

SR, YmiiEEME buf I EIRBGERIM R TT df (55, miZiBEMER buf 125

B Z i gt it
[root@IPC:tmp]# ./impdbg --enc_info;sleep 10;./impdbg --enc_info
GROUP ©
CHANNEL © 1920x 1080 START H265 tf:69198 df:6050

encdur:3343131

ch->index = @
rcAttr->outFrmRate->frmRateNum

25(0x19) offset:size = 0:4

rcAttr->outFrmRate->frmRateDen = 1(0x1) offset:size = 4:4
rcAttr->maxGop = 50(0x32) offset:size = 8:4
rcAttr->rcMode->rcMode = 3(0x3) offset:size = 12:4
rcAttr->rcMode->Smart->maxQp = 45(0x2d) offset:size = 16:4

rcAttr->rcMode->Smart->minQp = 15(0xf) offset:size = 20:4

rcAttr->rcMode->Smart->staticTime = 2(0x2) offset:size = 24:4

rcAttr->rcMode->Smart->maxBitRate

rcAttr->rcMode->Smart->changePos = 80(0x50) offset:size = 36:4
rcAttr->rcMode->Smart->qualitylvl = 2(0x2) offset:size = 40:4
rcAttr->rcMode->Smart->frmQPStep = 3(0x3) offset:size = 44:4
rcAttr->rcMode->Smart->gopQPStep = 15(0xf) offset:size = 48:4
rcAttr->rcMode->Smart->flucLvl = 2(0x2) offset:size = 52:4
rcAttr->frmUsed->enable = 0(0x0) offset:size = 56:1
rcAttr->frmUsed->frmUsedMode = 0(0x0) offset:size = 60:4
rcAttr->frmUsed->frmUsedTimes = 0(0x0) offset:size = 64:4

2048(0x800) offset:size = 28:4
rcAttr->rcMode->Smart->iBiaslLvl = -3(@Oxfffffffd) offset:size = 32:4
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rcAttr->denoise->enable

0(0x0) offset:size = 68:1

0(0x0) offset:size = 72:4

0(0x0) offset:size = 76:4
rcAttr->denoise->dnPQp = 0(0x0) offset:size = 80:4
rcAttr->hSkip->hSkipAttr->skipType = 0(0x0) offset:size = 84:4
rcAttr->hSkip->hSkipAttr->m = 49(0x31) offset:size = 88:4
rcAttr->hSkip->hSkipAttr->n = 1(0x1) offset:size = 92:4
rcAttr->hSkip->hSkipAttr->maxSameSceneCnt = 1(0x1) offset:size = 96:4
rcAttr->hSkip->hSkipAttr->bEnableScenecut = 0(0x0) offset:size = 100:4
rcAttr->hSkip->hSkipAttr->bBlackEnhance = 0(0x0) offset:size = 104:4
rcAttr->hSkip->maxHSkipType = 1(0x1) offset:size = 108:4
GROUP 1

CHANNEL 1 640x 480 START H265 tf:83485 df:1506
encdur:3343132

rcAttr->denoise->dnType

rcAttr->denoise->dnIQp

ch->index = 1
rcAttr->outFrmRate->frmRateNum

25(0x19) offset:size = 0:4
rcAttr->outFrmRate->frmRateDen 1(0x1) offset:size = 4:4
rcAttr->maxGop = 50(0x32) offset:size = 8:4
rcAttr->rcMode->rcMode = 3(0x3) offset:size = 12:4
rcAttr->rcMode->Smart->maxQp = 45(0x2d) offset:size = 16:4
rcAttr->rcMode->Smart->minQp = 15(0xf) offset:size = 20:4
rcAttr->rcMode->Smart->staticTime = 2(0x2) offset:size = 24:4
rcAttr->rcMode->Smart->maxBitRate = 546(0x222) offset:size = 28:4
rcAttr->rcMode->Smart->iBiaslLvl = -3(@Oxfffffffd) offset:size = 32:4
rcAttr->rcMode->Smart->changePos = 80(0x50) offset:size = 36:4
rcAttr->rcMode->Smart->qualitylvl = 2(0x2) offset:size = 40:4
rcAttr->rcMode->Smart->frmQPStep = 3(0x3) offset:size = 44:4
rcAttr->rcMode->Smart->gopQPStep = 15(0xf) offset:size = 48:4
rcAttr->rcMode->Smart->flucLvl = 2(0x2) offset:size = 52:4
rcAttr->frmUsed->enable = 0(0x0) offset:size = 56:1
rcAttr->frmUsed->frmUsedMode = 0(0x0) offset:size = 60:4
rcAttr->frmUsed->frmUsedTimes = 0(0x0) offset:size = 64:4
rcAttr->denoise->enable = 9(0x0) offset:size = 68:1
rcAttr->denoise->dnType = 0(0x0) offset:size = 72:4
rcAttr->denoise->dnIQp = 0(0x0) offset:size = 76:4
rcAttr->denoise->dnPQp = 0(0x0) offset:size = 80:4
rcAttr->hSkip->hSkipAttr->skipType = 0(0x0) offset:size = 84:4
rcAttr->hSkip->hSkipAttr->m = 49(0x31) offset:size = 88:4
rcAttr->hSkip->hSkipAttr->n = 1(0x1) offset:size = 92:4

rcAttr->hSkip->hSkipAttr->maxSameSceneCnt = 1(0x1) offset:size = 96:4
rcAttr->hSkip->hSkipAttr->bEnableScenecut = 0(0x0) offset:size = 100:4
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rcAttr->hSkip->hSkipAttr->bBlackEnhance = 0(0x0) offset:size
rcAttr->hSkip->maxHSkipType = 1(0x1) offset:size = 108:4

GROUP ©
CHANNEL ©
encdur:3353252

1920x 1080 START H265 tf:69319 df:6050

0
rcAttr->outFrmRate->frmRateNum

ch->index

25(0x19) offset:size
1(0x1) offset:size
:size = 8:4

rcAttr->outFrmRate->frmRateDen
rcAttr->maxGop = 50(0x32) offset
rcAttr->rcMode->rcMode = 3(0x3) offset:size = 12:4
rcAttr->rcMode->Smart->maxQp = 45(0x2d) offset:size = 16:4
15(0xf) offset:size = 20:4
2(0x2) offset:size = 24:4
rcAttr->rcMode->Smart->maxBitRate = 2048(0x800) offset:size
rcAttr->rcMode->Smart->iBiasLvl = -3(@xfffffffd) offset:size
rcAttr->rcMode->Smart->changePos = 80(0x50) offset:size = 36:4
rcAttr->rcMode->Smart->qualitylvl = 2(0x2) offset:size = 40:4
rcAttr->rcMode->Smart->frmQPStep = 3(0x3) offset:size = 44:4
rcAttr->rcMode->Smart->gopQPStep = 15(0xf) offset:size = 48:4
rcAttr->rcMode->Smart->flucLvl = 2(0x2) offset:size = 52:4
rcAttr->frmUsed->enable = 9(0x0) offset:size = 56:1
rcAttr->frmUsed->frmUsedMode = 0(0x0) offset:size
rcAttr->frmUsed->frmUsedTimes = @(0x0) offset:size
68:1
72:4

rcAttr->rcMode->Smart->minQp

rcAttr->rcMode->Smart->staticTime

28:4

60:4
64:4

rcAttr->denoise->enable = 9(0x0) offset:size

rcAttr->denoise->dnType = 0(0x0) offset:size

32:4

104:4

rcAttr->denoise->dnIQp = 0(0x0) offset:size
rcAttr->denoise->dnPQp = 0(0x0) offset:size

rcAttr->hSkip->hSkipAttr->skipType = 0(0x0) offset:size = 84:4
49(0x31) offset:size

rcAttr->hSkip->hSkipAttr->m
rcAttr->hSkip->hSkipAttr->n = 1(0x1) offset
rcAttr->hSkip->hSkipAttr->maxSameSceneCnt
rcAttr->hSkip->hSkipAttr->bEnableScenecut
rcAttr->hSkip->hSkipAttr->bBlackEnhance
rcAttr->hSkip->maxHSkipType = 1(0x1) offset
GROUP 1

CHANNEL 1

encdur:3353253

640x 480

1
rcAttr->outFrmRate->frmRateNum

ch->index

0(0x0) offset:size

START H265 tf:83738

25(0x19) offset:size

76:4
80:4

88:4
:size = 92:4

1(0x1) offset:size
0(0x0) offset:size

:size 108:4

0:4

96:4
100:4
104:4

df:1506
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rcAttr->outFrmRate->frmRateDen = 1(0x1) offset:size = 4:4
rcAttr->maxGop = 50(0x32) offset:size = 8:4
rcAttr->rcMode->rcMode = 3(0x3) offset:size = 12:4
rcAttr->rcMode->Smart->maxQp = 45(0x2d) offset:size = 16:4

rcAttr->rcMode->Smart->minQp = 15(0xf) offset:size = 20:4
rcAttr->rcMode->Smart->staticTime = 2(0x2) offset:size = 24:4
rcAttr->rcMode->Smart->maxBitRate = 546(0x222) offset:size = 28:4
rcAttr->rcMode->Smart->iBiaslLvl = -3(@Oxfffffffd) offset:size = 32:4
rcAttr->rcMode->Smart->changePos = 80(0x50) offset:size = 36:4
rcAttr->rcMode->Smart->qualitylvl = 2(0x2) offset:size = 40:4
rcAttr->rcMode->Smart->frmQPStep = 3(0x3) offset:size = 44:4
rcAttr->rcMode->Smart->gopQPStep = 15(0xf) offset:size = 48:4
rcAttr->rcMode->Smart->flucLvl = 2(0x2) offset:size = 52:4
rcAttr->frmUsed->enable = 0(0x0) offset:size = 56:1
rcAttr->frmUsed->frmUsedMode = 0(0x0) offset:size = 60:4
rcAttr->frmUsed->frmUsedTimes = 0(0x0) offset:size = 64:4
rcAttr->denoise->enable = 9(0x0) offset:size = 68:1

rcAttr->denoise->dnType = 0(0x0) offset:size = 72:4
rcAttr->denoise->dnIQp = 0(0x0) offset:size = 76:4
rcAttr->denoise->dnPQp = 0(0x0) offset:size = 80:4
rcAttr->hSkip->hSkipAttr->skipType = 0(0x0) offset:size = 84:4
rcAttr->hSkip->hSkipAttr->m = 49(0x31) offset:size = 88:4
rcAttr->hSkip->hSkipAttr->n = 1(0x1) offset:size = 92:4
rcAttr->hSkip->hSkipAttr->maxSameSceneCnt = 1(0x1) offset:size = 96:4
rcAttr->hSkip->hSkipAttr->bEnableScenecut = 0(0x0) offset:size = 100:4
rcAttr->hSkip->hSkipAttr->bBlackEnhance = 0(0x0) offset:size = 104:4
rcAttr->hSkip->maxHSkipType = 1(0x1) offset:size = 108:4
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