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1.1 SDK '8

ISVP SDK, BP#FFFR THA, A4% APL . FFEVEID. TR, Samples 25, JF
KA LLETE SDKBRIE T R P~ i e TT & - AR A&2& ISVP SDK 1 4 A A v

A 1-1 SDK AR

image setting files

eth/wifi/4Gsupport list | u-boot
Resource Kernel-4.4.94/
kernel-3.10.14
(T
Root(squashfs,jffs2
BSP (sq jffs2)
Samples . Lo
———— Drivers(ISP Sensor,Audio,Misc)
Carrier(demo)
verd ( APPS H SDK d .
(demo) L e toc]u:letn S
oolchain
Tools
Video \_ ) ISPtuning tool
Audio
0SD
Alog
Sysutil

Motion detect
Human detect LIBS

Face detect

pet detect

Car detect
Cry detect

Face recognition
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& 1-2 SDK BIREW

Application

Lib | ibatog 1 libimp libsysutils

Kernel

e Hardware: {2, 58 VO %5 BAR K1 ThRE .

e Linux Kemnel: Wi%)Z, TERMIERLIIRFEIIRE, & AEAFTHE.

e Drivers: ko B IXZ), AL driver AT EEAE .

e APILib: M, LB IhRemIT R, T TNHERITA. API EEEA
Sk

libimp: ZIEARINRERE, 0 H265/H264 4wfd, JPEG 4wfd, IVS Al Audio %%.
libsysutils: RSLUIRERE, WHEE, &E RGN AFHEIBIEESE .

libalog: ISVP-SDK [¥] log SEHLFE .

libivs_inf: IVS 5HiLFE, GFGBZRN, J&§FPueE.

libmxu: 512 £ mxu HRIE$E 25 7

e Application: MH/Z, SZUTIREZ 5.

Application #EF2{# F] SDK FEHE ML) API F-HC A drivers #EATFF Ko X T — L5 hk
FIDhRERT oK, AT LEEAH WA DT K.
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1.2 SDK LIB

doc

include

lib

opensource
resource
samples
Changelog.md

Versions

doc: F55 3

include: AHZ<k3C A

lib: RS

opensource: kernel. uboot. drivers. busybox %%
resource: SCAFBIR . RORSUI4E

samples: AHIEMN FALHS
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21 AL EELEALNE

HFIRA R AR BIEA R, AR AR B T P A MR TR, 8 =X
g R 77 SBEAT O AR B, RITE EHL+ HARHLRIE . i BN ARpL
R R TNER SR T EAR R, MR .
T ENURTH ArHLAY AL B 88— AR o 8 ML @& AT H A HLAYAE X G B4
Bio FEFPAETNE AL B2 g ¥ — 4% — e A3 BT 30 8 A
AT PAT SRS 2R ARHLE, 2R EAE B AsPL EiEAT.

2.2 &E Linux PRFHG=E

AVOEFEH P Linux KATHG (TSRS RER T F140:

RedHat BB & ATHR AN RedHat Fedora Core 7%1F1 Redhat Enterprise Linux.
RedHat 3.4.4-2, RedHat & KATHAT RedHat 9.0 55,

HEFEAE RO A, DAMESRECS SR 853, W1 Fedora Core %1, Ubuntul2 fiAs PA
o

23 ZXNTHH®

Toolchain BIAZ ¥ %1% 1. H4%, +& Linux Host Hl_E FH R g i3 Al g A\ ik 55 52
FEi— 24 T A% 4 . ISVP F1) Toolchain fRAE B4 F -
1) gee iiA: 7.2.0
2) libc A
- glibe fitAS: 2.29
- uclibe fRA: 0.9.33.2

T41 BSP F55%
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2.3.1 W2 % Toolchain

AR

B

FR 5 Host Ml CPU {7 % 1% 4% mips-gcc720-glibc229-r5.1.9.tar.bz2 AT AR E . 5140
$ tar -jxvf mips-gcc720-glibc229-r5.1.9.tar.bz2

LB, 2

L export PATH=xxxx:$PATH 74, 4 toolchain ¥ bin H X INE] PATH 3
55 A% B Hh B TR~/ bashre FI_E R TH — ) 7K A B0

$ vim ~/.bashrc

$ export PATH=/opt/mips-gcc720-glibc229-r5.1.9/bin:$PATH

=

Wi toolchain B $1 4T :

$ mips-linux-gnu-gcc --version

mips-linux-gnu-gcc (Ingenic Linux-Release5.1.9-Default_xburst2 glibc2.2
9 Fix: uclibc popen and pclose 2023.08-15 09:56:16) 7.2.0

Copyright (C) 2017 Free 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 PURPO
SE.

F PN A B AN toolchain 222 IEHf o

2.3.2 p{aJi#4T glibe #1 uclibe 4RiF

ISVP {] toolchain £L 7 | glibc A1 uclibe, KIIIET glibe 803 uclibe [FE 715 AT {5
FH it toolchan #E4T 4 1%
1) glibe B2 797712
2RI\ link (1) libe B4 glibe
2) uclibe 72 77 g 3 7 12
C FLAGS+=-muclibc CXX FLAGS+=-muclibc, LD FLAGS+=-muclibc

233 XXTAS

CX T REER 23, RHREZ TANES. AHMHI gee HFETLH. o

t

><\
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bjdump %% T E. as IL9ma%. 1d BEHeds. size &F bSO KNS

cmake mips-linux-gnu-gcc mips-linux-gnu-gprof
cpack mips-linux-gnu-gcc-7.2.0 mips-linux-gnu-1ld
ctest mips=-linux-gnu-gcc-ar mips-1linux-gnu-ldd
gccgo mips-linux-gnu-gccgo mips-linux-gnu-nm
mips-linux-gnu-addr2line mips-linux-gnu-gcc-nm mips-linux-gnu-objcopy
mips-linux-gnu-ar mips-linux-gnu-gcc-ranlib mips-1linux-gnu-objdump
mips-linux-gnu-as mips=linux-gnu-gcov mips-linux-gnu-prelink

mips-linux-gnu-c++ mips-linux-gnu-gcov-dump mips-linux-gnu-ranlib
mips-linux-gnu-c++filt mips-linux-gnu-gcov-tool mips-linux-gnu-readelf
mips-linux-gnu-cpp mips-linux-gnu-gdb mips-linux-gnu-size
mips-linux-gnu-elfedit mips=-linux-gnu-gfortran mips-linux-gnu-strings
mips-linux-gnu-execstack mips-linux-gnu-go mips-linux-gnu-strip
mips-linux-gnu-g++ mips-linux-gnu-gofmt

T41 BSP 2%
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3.1

Uboot 4RiF

1. Uboot ZwiFiits:
u-boot A FAIGRE, AKHEIEABACID . T41 u-boot HIARHLAC & XA T include/c
onfigs/isvp_t41.h.
#F—F: $ make distclean J5%IHAE
FH: $ make isvp_td1x_xxx ARYEC I K T K G 3F u-boot-with-spl.bin

£ 3-1 T41:8 %% SD €531 uboot

BS | HEWQ L] F#i | DDR
: %1% SD R JH 31 uboot, X T4
T41L | make isvp t411 mscO . 1104 | 600
-7 1L & (msc0 #21)
_ i3 SD KA 301 uboot, £FXT T4
T4IN | make isvp_t41n_msc0 . 1104 | 750
IN &5 F(msc0 #2 1)
: %% SD RJE 31 uboot, £FXf T4
T41LQ | make isvp_t41lq msc0 . N 1104 | 600
1LQ & A (msc0 $211)
, %1k SD K5 3] uboot, %1% T4
T41NQ | make isvp t41nq _mscO . 1104 | 700
INQ &5 F(msc0 £ 11)
: %1% SD KA 31 uboot, X T4
T41XQ | make isvp t41xq mscO . 1104 | 700
1XQ it F(msc0 #:11)
i PRI PEREMRIIFE (kD75
make isvp t411 mscO 1 | ) SD RJ5 B uboot, %1% T41
T41L . 1008 | 550
p L o5 Fr(msc0 $21), X #F SMP/30f
ps
make isvp t41n mscO 1 | Zm PR REMIKIIFE (kTS
T41IN B 1008 | 550
p [¥) SD “RJH 31 uboot, %X T4l

T41 BSP F55%
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N3G Fr(msc0 2 H), SZHF SMP/30
fps
I PEARTEREMIRTORE (AT 5
make isvp_t411q_mscO_ | ] SD KJ5 BN uboot, %1% T41
T41LQ . 1008 | 550
Ip LQ it Fr(msc0 #21), SZFF 5MP/3
Ofps
O PRI PERE/RORE (kD758
make isvp t4lnq mscO | ] SD RJ5 BN uboot, %1% T41
T4INQ . 1008 | 550
Ip NQ 5 (msc0 #211), ZFF SMP/
301fps
I PEARVEREMIRTORE (AT 5
make isvp_t41xq_mscO | ) SD RJE B uboot, #FXf T41
T41XQ i 1008 | 550
Ip XQ 5 A (msc0 $11), SZEF SMP/
301fps
: %1% SD R JE 3 uboot, X T4
T41L | make isvp_ t411 mscl . 1104 | 600
- 1L 5t A (mscl £ 1)
: %1% SD R JE 3 uboot, %X T4
T4IN | make isvp_t41n_mscl 1104 | 700
- IN A8 Hr(mscl $#£1)
: %1% SD R JH 3 uboot, %X} T4
T41LQ | make isvp t41lq mscl . 1104 | 600
1LQ ot Fr(mscl $211)
: %1% SD KA 31 uboot, %X} T4
T41NQ | make isvp t41nq mscl . 1104 | 700
- INQ it Fr(mscl #:1)
: %1% SD R JE 3 uboot, %X T4
T41XQ | make isvp_t41xq mscl . 1104 | 700
- 1XQ 3t Fr(mscl 2 1)
I PEARVEREAMIRTOAE (AT 5
make isvp _t411 mscl 1 | ) SD RJ5 B uboot, %1% T41
T41L . 1008 | 550
P L& Fr(mscl #:0), ¥ HF SMP/30f
ps
i PRI PERE/RIIFE (5 ikT7 %)
make isvp t41n mscl 1 | ) SD K331 uboot, %1%} T41
T41IN . 1008 | 550
p N &S F(mscl $#2:11), SCHF 5SMP/30
fps
make isvp_t41lq mscl_ | ZiPRARIEREARIIFE (KETT75)
T41LQ B 1008 | 550
Ip 1) SD = A 311 uboot, %1%} T41

T41 BSP F55%
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LQ & (mscl $#17), ¥F SMP/3
Ofps

I PEARPEREAIRTIFE (187750
TAIN make isvp t4lnq mscl | ff) SD K331 uboot, %1%} T41 1008 | 550
Q Ip NQ & f(msel #21H), SCRF SMP/

30fps

I PEIRTE REARTIFE (BT %)
make isvp t41xq mscl | f¥J SD K/G 31 uboot, %1%} T41
T41XQ 1008 | 550

Ip XQ 5 Fr(msel #: 1), HF SMP/

301fps

R 32 T41 &% nand flash JE 305 uboot

NS | FEES L E4i | DDR
make isvp t411 sfcO na | 4w nand flash 3 3 uboot, %1

T41L . 1104 | 600
nd XF T41L 5 Fr(sfe0 2 1)
make isvp t41n sfcO n | 4w ¥ nand flash J3 3 uboot, %1

T41N . 1104 | 750
and X T41IN i85 Fr(sfe0 $219)
make isvp t41lq sfcO n | 4wF nand flash 537 uboot, %t

T41LQ . 1104 | 600
and o TAILQ %5 H (sfe0 32 11)
make isvp t41nq sfcO | 4wPF nand flash 537 uboot, %t

TAINQ i 1104 | 700
nand X T4INQ &5 F(sfe0 $211)
make isvp t41xq sfcO | 4w nand flash J3 31K uboot, %1

T41XQ . 1104 | 700
nand XF T41XQ o5 F (sfe0 #2 1)

I PEIRTE REARTIFE (BT %)

make isvp t411 sfcO na | ) nand flash 5 31 uboot, %%}
T41L 1008 | 550
nd Ip T41L & v (sfe0 $211), SZHF SMP/

301fps

I PEIRTE REARTIFE (k7 %)
make isvp t41n sfcO n | ) nand flash 53] uboot, %X}

T41IN . 1008 | 550
and_Ip T41IN it (sfe0 $211), SZEF SMP/
301fps
, i PRI PEREMRIIFE (kD75
make isvp t41lq sfcO n .
T41LQ i (] nand flash J&i )¥] uboot, %% | 1008 | 550
and Ip

T41LQ it F (sfe0 $211), 3 FF 5M

T41 BSP F55%
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P/301ps

G AR PEREMRTIRE (R TT )

make isvp t4lnq sfcO | f¥) nand flash J53)) uboot, %t X}
T4INQ 1008 | 550
nand lp T4INQ it F(sfe0 #21), 3 FF 5M

P/301ps

I PEIRTE REARTIFE (k77 %)
make isvp t41xq sfcO | f¥) nand flash 53] uboot, %fX}

T41XQ . 1008 | 550

nand_Ip T41XQ & (sfe0 £211), ZFF 5M
P/301ps

make isvp t411 sfcl na | 4% nand flash J3 2] uboot, £

T41L . 1104 | 600
nd X T41L i Fr(sfel #:10)
make isvp t41n sfcl n | 4wPF nand flash 537 uboot, £t

T4IN N 1104 | 750
and X TAIN &5 (sfel $:1)
make isvp t41lq sfcl n | 4wk nand flash 537 uboot, %t

T41LQ . 1104 | 600
and X T41LQ it A (sfel $21)
make isvp t41nq sfcl | 4w nand flash J3 21 uboot, £l

T4INQ . 1104 | 700
nand X T4INQ o6 Fr(sfel #21)
make isvp t41xq sfcl | %P nand flash 3 3¢ uboot, %

T41XQ . 1104 | 700
nand X T41XQ it Fr(sfel #21)

I PEIRTE REARTDFE (k)7 %)

make isvp t411 sfcl na | [) nand flash J& 3/ uboot, #fXT
T41L 1008 | 550
nd_lp TAIL & Jv(sfel #211), SHF SMP/

30fps

G AL REMRTIRE (R TT %)

make isvp t41n sfcl n | f¥) nand flash J53)) uboot, %X}
T4IN 1008 | 550
and_Ip T4IN 3t (sfel $21), SCHF SMP/

301fps

I PEIRTE REARTDFE (k)7 %)
make isvp t41lq sfcl n | f¥) nand flash 5 )] uboot, %t}

T41LQ . 1008 | 550
and_Ip T41LQ it (sfel #:10), X Ff 5M
P/301ps
_ O PRI PEREMRIIRE (kD75
make isvp t41nq sfcl B
T4INQ f¥) nand flash J& &)/ uboot, £FXF | 1008 | 550

nand 1
—P T4INQ it Fr(sfel 1), SCEF 5SM

T41 BSP F55%
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P/301ps

G AR PEREMRTIRE (R TT )

make isvp t41xq sfcl | f¥) nand flash 53] uboot, %t X}
T41XQ 1008 | 550
nand lp T41XQ it F(sfel #2H), 3 5M

P/301ps

£ 3-3 T41 %P nor flash JE 31 uboot

HS | wEEWL L £ | DDR
_ Ym 7% nor flash J5 31 uboot, %1%
T41L make isvp_t411 sfc nor . 1104 | 600
T41L O F

make isvp t41n _sfc no | 4w nor flash 53 H uboot, &%}

T41N 1104 | 750
r T4IN i Fy
make isvp t411q sfc no | 4w nor flash 53 H uboot, &%}

T41LQ 1104 | 600
v T41LQ 5
make isvp t4lnq sfc n | 4P nor flash J5 31 uboot, 1%

TAINQ B 1104 | 700
or T4INQ & Jv
make isvp t41xq sfc n | 4P nor flash 5 31 uboot, 1%

T41XQ B 1104 | 700
or T41XQ & Jv

_ G AR PEREMRTIRE (R TT )

make isvp t41l sfc nor B

T41L | ] nor flash & )] uboot, £1%f T | 1008 | 550
_1p

A41L & Fr, SCRF SMP/30fps

: P AR PEREMRTORE (R ik 75
make isvp_t4ln_sfc no ~
T4IN #] nor flash J& 2] uboot, X T | 1008 | 550
41N & fr, SCFF SMP/30fps

ke isvn wlla sh T PEARPERRARTIFE (R IET750)
makKe 1Sv SIC no

T41LQ P i) nor flash J& Bh Y uboot, %£1%F T | 1008 | 550
A1LQ v, SLFF SMP/30fps

, I PEIRIE REARTIFE (k7 %)
make isvp t41lnq sfc n B
T4INQ | ] nor flash & &) uboot, £F%f T | 1008 | 550
or
—P 4INQ 5 H, 3 HF SMP/301ps

, I PEIRIE REARTDFE (k77 %)
make isvp t41xq sfc n B
T41XQ | ] nor flash & &) uboot, £F%f T | 1008 | 550
or
—P 41XQ 5 H, I HF SMP/301ps

# 3-4  T41 T Fr P uart JE 3 uboot

T41 BSP F55%
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S HiFdn S Vi B3 *4#i | DDR
‘ 95 Pk uart J5 31 uboot, H. uboot fiy
make isvp t41l uart m
T41L AT CHF msc fHK AT A, EHXT T4 | 1104 | 600
sc
IL & F
‘ 95 Pk uart J5 31 uboot, H. uboot Ay
make isvp t41n uart m
T41N AT CHF msc fHK AT A, EHXT T4 | 1104 | 750
sc
IN S FH
e Al 95 PF uart J5 30 uboot, H. uboot iy
make isvp t uart
T41LQ P AT CHF msc fHK TS, EHXT T4 | 1104 | 600
msc
1LQ it
Lo i a1 %1% vart J5 3 uboot, H. uboot i
make isvp t41ng uart
T41NQ PRt AT CHF msc fHKR AT A, EHXF T4 | 1104 | 700
msc
INQ it
. 2w 1% vart J3 3 uboot, H. uboot fiy
make isvp_t41xq uart pos
T41XQ AT HF mse AHRATS, X T4 | 1104 | 700
msc
1XQ it

G PRI PERE/R IS (RIRTT %)

make isvp t411 uart m | ] uart 53/ uboot, H. uboot fiy4
T41L - . 1008 | 550
sc_lp 173CFF mse MR A4, BEXF T41L

S, SZHRF SMP/30fps

PR R REMRIIFE (kTSR

make isvp t41n uart m | ) uart J5 2} uboot, H. uboot fix4
T41IN 1008 | 550
sc_Ip 1737 mse fHRm 4, £1XF T4IN

R, SCEF SMP/30fps

I PEIRTE REARTDFE (k)7 %)

make isvp t41lq uart | ffJ uart j3 3} uboot, H. uboot g%
T41LQ - 1008 | 550
msc_Ip 1T 3CFF mse MR A4, £HXF T41L

Q & F, SCF SMP/30fps

I PEIRTE REARIIFE (BT %)
P, make isvp t41nq uart | [ uart J5 3l uboot, H. uboot 4> 1008 | 550
msc_Ip 17 3CFF mse MR AT 4, £HX T4IN

Q:th F, SCFF SMP/30fps

make isvp t41xq vart | ZmiFKHEREARIIFE (KIETTS)
T41XQ 1008 | 550
msc_Ip [ vart J5 3 uboot, H. uboot 4

T41 BSP F55%
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17 3CFF mse AHK A4, BHXT T41X
Q {0 Jr, 3CFF SMP/30fps
. YW1% uart Jo 3] uboot, H. uboot iy
make isvp t41l uart sf -
T41L AT SCHF sfe K AT 4, BFAE T41 | 1104 | 600
c
LA
. YW 1% vart Jo /) uboot, H. uboot iy
make isvp t41n uart sf -
T41N AT SCHF sfe K AT 4, BHXE T41 | 1104 | 750
c
N & Fr
. 9W1% uart Jo 3] uboot, H. uboot iy
make isvp t41lq uart s .
T41L . AT R sfe AR A4, £PXF T41 | 1104 | 600
c
LQ & fy
. YW1% uart Jo 3] uboot, H. uboot iy
make isvp t41nq uart .
TAINQ | AT ICHF sfe MG 4, EEXT T41 | 1104 | 700
sfc
NQ & A
o i il 9w 1% uart J5 3/ uboot, H. uboot fy
make 1svp_ t41xq uart
T41XQ . PRI i sfe Anedr 4, R T41 | 1104 | 700
sfc
XQ
i PRARPERR MR IIFE (RIETT 5
make isvp t411 uvart sf | [ uart 53} uboot, H. uboot #i74>
T41L 1008 | 550
c_lp 173CHF sfe HRA 4, B3 T41L
S F, SCRF SMP/30fps
T PEARPEREARTIFE (187750
make isvp t41n uart sf | ] uart j33)) uboot, H. uboot %
T41N - 1008 | 550
c lp 4735%6 sfc *Ha%nn 4, EFXF T4IN
T PEARPEREAIRTIFE (187750
make isvp t41lq uvart s | [ uart 33} uboot, H. uboot #i74>
T41LQ 1008 | 550
fc_Ip 173 sfe MG AT 4, EFXT T41L
QU CFF SMP/30fps
i PRARPERR MR IIFE (RIETT %)
make isvp t41nq uart | ffJ uart j53}) uboot, H. uboot 7%
T4INQ - 1008 | 550
sfc Ip 1T 3CHF sfe FAR M2, 1% T41IN
Q {0 v, 3CFF SMP/30fps
T41XQ | make isvp_t41xq vart | FIF(RPEREARIIAE (#F1%J75) | 1008 | 550

T41 BSP F55%
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sfc_Ip (1] vart 3 3l uboot, H. uboot 4>
17 3CHF sfe MR A2, 414 T41X
Q i hr, (¥ SMP/30fps

2. Uboot A B I MAB
1) CONFIG_BOOTARGS
FEESERZENZE S LERINFERE, 7 XK ME.

A ER

mem K~ W% A 30 UL PR BE AT, rmem RN T 25 SDK [N A7 (G145 ISP #ith
PINAE) » PREFICAE B SENAE RN, BAR RN 20,

2) CONFIG_BOOTCOMMAND

HC & uboot JE BNHATHI 2. BI4: norflash JHENH N sd REZIHI A4,
"sf probe;sf read 0x80600000 0x40000 0x280000; bootm 0x80600000" M~
"mmc read 0x80600000 0x1800 0x3000; bootm 0x80600000".

3) CONFIG_BOOTDELAY

BC & uboot [HEEFI [H] .

4) uboot HFANINE R T e

BHC & S, B isvp t41.h RN T N2

#define CONFIG AUTOBOOT KEYED // Wit

#define CONFIG_AUTOBOOT _STOP_STR “123456” //4AFC, uboot i & 1%
i,

#define CONFIG AUTOBOOT PROMPT “Press xxx in %d second” // bootd
elay, €L, uboot HE/R1E B .

#define CONFIG_AUTOBOOT DELAY STR “linux” //#EHC, uboot #27r{5 BAR
1) EARSZEAE common/main.c " abortboot keyed(int bootdelay); 7] PAFRHE H &
/e 2 B AR 3 .

5) SD -RJF& 1A

£ isvp_t41.h HR N #define CONFIG AUTO UPDATE & X . B AR SZHIAE ¢

ommon/cmd_sdupdate.c H.
A R

T41 BSP F55%
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e LOAD_ADDR # /R4l SD R EWIAHN NAEINEBINFRIALE . FEF BN
BN 0x82000000, HTIXANHBHEAL T uboot [IHE E, & WL uboot HIHE R /NI E
f£ isvp_t41.h 1 CONFIG SYS MALLOC LEN ZECE : A LLX bk AE i 4
8 FH B R/ INKE 32 BUHE /NPT BRI, 3B uboot ARG H malloc 2 [H] [ Rl o

o T EGLHUBIR U BN, A LUE 14K CONFIG_SYS_MALLOC_LEN)

6) 2 1) uboot KT FR I )R /N b BE T %

uboot AL HERINBR H spl #43A 26Kbytes, uboot 43~ 214Kbytes; —H 240K
bytes K/IMEIBRE . WIER uboot 4 kA= B u-boot-with-spl.bin SCAF KT 240Kbyt
es, WITGVEJA BN,

R TT R

150 uboot AIPRH; 1284 isvp t41.h o' CONFIG_SYS MONITOR _LEN Z(()5E
X [ERf&E CONFIG BOOTARGS ZZ & H boot 43 X [ K/ LLIE 7 X (R #%
Mk

R TT 5

W H A P u-boot-with-spl.bin i i 240Kbytes /b1 DR EUEZE uboot [ 7.
fE isvp_t41.h # Z{#undef CONFIG_SPL LZOP A #define CONFIG_SPL LZ
OP; ZRJG E ¥ ke (314 u-boot-1zo-with-spl.bin.

7) uboot % ]

ERINHY isvp BB RS DUR M B0ARHS, iR 7= 5 7E uboot B BXAN 75 2 TFTP
A NFS 20, 7B ROR M ER 7 AR 5T 4, DUEE k)N uboot.

HARERAE

I isvp_t41.h B E X1, #define CONFIG CMD NET ZZyE#aRIHA],

3.2 Kernel &iF

T41 SR ARRAMINRZ, 53 BIA kernel-3.10.14 FRASFI kernel-4.4.94 FRAS . SCRF
PR AN RECAS B8] JER KT 2 A [] PR S 25 S A PP I WA 1) PR A2 9 36 R 1) A A ST A RN A —
FEo

kernel A BERERIE, AMKEIHABACHD . DL isvp R gm i %1, N kernel Y5AY H
3K {E arch/mips/configs/ SCAFRTAETB T WAZ AR R BC B SO T41 8RR
#fi& demo AR 9

- Marmot IJREFFAHMR:  isvp_marmot defconfig

- Tomcat 38 #z: isvp tomcat defconfig.

T41 BSP F55%
Copyright® 2005-2022 Ingenic Semiconductor Co., Ltd. All rights reserved. 17



1 £IE T41 BSP
. Ingenic

THNERAELL 38 A
%—0: $make isvp_tomcat_defconfig i FAH X HC B 47 (1A % SC A
% 5. $ make menuconfig 5 75 Rk Mg ¥

$=: $ make ulmage kW% I
WRARE, $UT $ make distclean , RGP EFITA.

A VR

Xt T kernel Z #MP) ko 9w, i kernel, H. kernel A5 49m 7. 524 kernel B X
ZJa, Argee I ko JoiZ insmod HE AL, B3 AT LA insmod {H 23 H IR A4S % o
XK N kernel HEHT YW1 5, PAEL Symbol AL, TFEHEBIIF ko driver DA
1E# link A% .

NAZERINIR) config B —ERE, M SEPR™ m AT 75 ZEAT N B LR ICE 2
)23 [a]

PUR 72 J LA i FH RT3 1 3 T A 3 B«

1) CONFIG NETWORK_FILESYSTEMS

W28 SO R GE, —MASRITEIF R, (Ha b AR Z 20, Wal A tip #4754,
7 NS EF NFS, #J L) Disables

2) CONFIG_KALLSYMS &CONFIG KALLSYMS ALL

NIZRET 538, 25 A Z 230, 1E panic B B BRER /T DLE/R H R4 . 4
WiZteEfG, LA & Disable ILThRE, (HE T 2TEE 2 AT Re b II6E .

3) HAb SRS

— O R G G 2 R, FE R PTRRE 75 SR S R G IR AT #ak,
L ext XM R4 5%

4) FI= L E TG R BIARLER

Eb4n USB, LUKK, TF 4555,

A VR

WAL TR BERIRAT — € IEOARAESE, PR E REAERN T RECE 5D
BEAT IR T Rk o

T41 BSP F55%
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3.3 T4 BEMEBAVIESN

T41-mpsys-3-10-14.ko

Wzh K WA

tx-isp-t41.ko ISP ZK%))
sensor_xxxx_t41.ko Sensor 43

avpu.ko AT 2 6 B By
sinfo.ko Sinfo #M 3K )
audio.ko AR

soc-nna.ko Al 53 Nna K3
T41-mpsys-4-4-94.ko Z SR YUV 3R3))

T41 BSP k&%
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4 uzy

41 WRXHBRGNA

Linux [ H &5 B TR 2Z — RO </ 7 IR E % RGN Linux W%
ZJa, MR DR IR E R b AR TR IS RGN IR S
fF&RG. ARG R E DA ST 2R 48 10 EE B R #R AL T X MRS
ARG

MR RGEE AT LT WAEA Flash o, BOREET ML R ST RO RS
FAETCT AR RGE R TA MR . L AL R ZE 2RSS . KIS
RS R G TR A 3K

//REZF
F—— bin /1B I AT AT SCAF
F—— dev /&4
F— etc [/ RAEE A, OFEE S
F—— 1ib [/ BEARFESCAE, Bl C FEFI P RZ IR ko
F—— mnt / /s SO R R R
F— opt VPRI ik ¢k
F—— proc /1 NIz L R RS B RS R R
F—— root //root F /' H
F—— sbin /] AR EHR AT
F— sys /] RE AR Z IR G
F—— system [/ TS RGO (jFFs2) , HE##E /dev/mtd3
F—— tmp / /B S
F—— usr /18— G S
L— var /IR G H G B — 2 R 55 A2 7 B B SO

T41 BSP F55%
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42 XHRGRIERF

VARG glibe 5 uclibe WAL RE, glibe HIHE S 2 R ThAE & 1H, HZ 5T
it 225 uclibe BRF 2 B AR Rl T glibe, {HAZESCHRFDIRELL glibe 7. IT
R POZARYE B O bRt ik & 419 libe 7730,

T — RN A5, HEFER LA uclibe HEH# R4 .

isvp_uclibc_defconfig --uclibc ERIA config
isvp_uclibc_mini_defconfig --uclibc BRIAEY config
isvp_glibc_defconfig --glibc B\ config
isvp_glibc_mini_defconfig --glibc BRIAEHY config

XfF NorFlash Based 4%, 1At — M/, HILSHEA SRR HEE
DL AP S R 5

A. squashfs: HEXERS, EB4E% 5

B. jffs2: AIELE MRS, wkHFEE4E77

I R BB RN T R R Gt rootfs LA AT ELHAEH RS0 X K H squa
shfs U R 48, MRCE 73X system 25 75 24 W 55 170 ORH jifs2 AR 4.

4.3 XHRGHHIE

KT XM ARGHUER A EEMES L “ T4 XHERSHIEER 7 -

4.4 Demo rootfs f&] 152 AH

ISVP ] Demo 43X 75 & A :
A. u-boot:256K
B. uImage:2560K
C. rootfs:2048K
D. system:3328K

£ ISVP (IS RS0, A AR E S8 1%

/etc/sensor/ —— I HX T Sensor HIZCR bin S

/etc/webrtc_profile.init ——[RIFIHRSHCC M

ARV = i DA PR AR T B 2= A AN AL, T 5L P2 i 2 B 0T e 2 AR Ok B 28004
DAL S R SO DA 1 A8 0 42 281 Pl sk 5 B ] BB TR AR T o

Demo ) rootfs fEE 85, <RI system 73 X2 o], WRARH, 2#t7#
XAk, FROIEMRH HRE . ik, Z—XHI{E Demo 54, 7] LUK%E 5 Flas
h #F%, FFFe3k u-boot, ulmage, rootfs BIT]; system 73X 2 HZ)0 4.

T41 BSP F55%
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system 7 X 15 R 40 T
system
F—— bin --MHFFBENHET
F— etc
| L—— sensor --/etc/sensor #fE#EF)ix H
| L—— §xf37-t41.bin --ZCE
F— init
| L—— app_init.sh - - TLPAT WIEB AL A
L— 1ib
F—— firmware --/lib/firmware #8H:51ix B
L—— modules --/1lib/modules ¥R F)iX B
—— sensor_jxf37_t4l.ko --sensor KXz}
L—— tx-isp-t41.ko  --ISP K3
L—— avpu.ko - -VPU ZKzh
L—— audio.ko - - AR A
L—— sinfo.ko --sensor RS ¥R A 22235 UK )

VE: Demo rootfs AJ{E NS, FF R # AT LARYE ™ i 1 SLbr 1% It € X rootfs 775

45 NHARERFSwIF

45.1 HwmIFFEE

AR g B A LA LA
1. ISVP [¥] toolchain & 1 glibc Al uclibe, [KFEET glibe Bi#E uclibe HIFEFHY
AJ# A I toolchan HEAT 4w, J<T glibe Al uclibe w1 X 2 k15 S5 2.3.2 U
AT HE4T glibc AT uclibe g1
o glibc FEfFgmiFET71%: BRI link [ libe B glibe
e uclibc £ /5 % i /7 7% : C_FLAGS+=-muclibc CXX_ FLAGS+=-muclibc ,
LD _FLAGS+=-muclibc
2. KT API FEEERNT : [IVS JE] [mxu J&] [libimp/libsysutils] [libalog]
3. HT libimp HH&#E C++FE, PRtk R5 2248 A mips-linux-gnu-g++#E 7858, #fF
H gee 85482, T EF2hH N LD_FLAGS+=stdc++.
4. Al elf SCEFRT RN
o JMPFEEYLikFF 02: C FLAGS/CXX FLAGS +=-02
e DFLAG +=-Wl,-gc-sections, ANEEFEAN D ERIE
o clf 3XAFHAT mips-linux-gnu-strip, 4% 5 MIBRA D EE R EL
5. HRGPAZA elf IR EREREE S, PSR T m R A —

T41 BSP F55%
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AN SCFRERR SO, B AR SR8 (. libimp AHORZHREAE R Gt A g
FAAE— B SEBD o RN e B A FERE R 5 2T LU AJEAT debug K R

b
Tt o

452 BITHRAERF

BIEATm BN HIER, B e 2R B BAsbl, RE 58T TE:

W B R e AR L EE SO (R SN2 B FRHLIAR SO RS AH N B 3%
oo JEERE N R bin B H, FESCIRE] Nib B E, BB SO
2| Jete HH,

HIE AL 8 AR P AR S R S

A VR

MRBAT N HFER, FERE RS, 5iEF squashfs, jffs2 RS, R
NI N IR 2 RS A 85 BahigqT, 155w E S RS, YWk /etc/ini
t.d/rcS XA, INHNTR B A B N R T B AR

T41 BSP F55%
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5 zupasrs

5.1 R%REN

—/\éﬁﬁ’ﬁﬁ?iﬁﬁé\%ﬁ&ﬁ(/ﬁﬁﬁEﬁlﬁﬁﬁ}#iﬁﬁlﬂcﬁﬁ Bootrom), R f&—/>
RUKUKIIPLES, EALXAPLERRRSA R ? F R

5.1.1 Uboot BZh

5.1.1.1 SD Bz}

SD KRzl — NIRRT E MR35, SD Rl LR & HiaT LIE PC
E#AE, M2 XA SD R H—NHi o X, {84414 uboot #5 DL EIIX A
X E WA AL B L, 28)E Bootrom 2 M SD R IIXAM BHEATSI T, JR3h ub
oot. (SD REBRHIMEEF 7.1 HIFEZIF)

5.1.1.2 Nor/Nand Bz}

nor/nand JEMR T BN, AB _EAT SD < BAAFAEN TR, (HIX LA g
PR EIR T B, AREEEE FOREEE, MR REBEAT RS, B
DU uboot # U1 2| nor/nand (N7, 5 BEA TR ZH KGR ¥ DT 5A Mifh:
—J &1 uboot AT H, 4L I uboot.bin XAFSEHE MBI A7-H, SRJEIEIT 11
ash 5252 e % nor/nand flash H; —JREMEHE flash 7, FEER 234 uboot.bi
n KK EFERN flash .

T41 BSP F55%
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5.1.1.3 Uart BE)

N RG2S 1 flash BU% EMMC, A T RS LLK USB #:11, A5 f#

KRNI RR, T41 #r3% 7 UART /B3, T4l UART i#id YMODEM S 47 4

&%, SCRF UARTO/1/2 =/ NEEIEE, 815 R 8% H 1 115200 F1 9600.
(AL BEE 7.2 vart BEhERE )

52 RLGRF

5.2.1 TFTP & 5155

(1) Eﬁ

P iEt tftp 7720, M PC %, T #E| Uboot FINAFEH, A5 5 2 flash H.

(2) Hi#k

A T A B BT o 2 B )it #e BE AZ L |, PC I F i
M as s E AL, I HAE T F— R B

B PC i A P B B TFTP k%5, HEAHMNI u-boot 253783 TFTP R H 3%
T uboot SRR AKB) I HSCHF AR TFTP #:4F

(3) A

7£ uboot F1, 4T $ tftpboot mem addr file name ; 7 LKA file name 1&i%
#| Uboot [N A7-HLE mem_addr H.

(4) 1& 5L

T titp w4 load SCHFE| A A

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

$ tftpboot ©x80640000 ulmage

$ tftpboot ©x808c00O root-uclibc-toolchain720.squashfs

43 54 u-boot-with-spl.bin. ulmage. root-uclibc-toolchain720.squashfs %2 A 77
] 0x80600000. 0x80640000. 0x808c0000 4k,

A VR

MR SE RS RN RAB RS AL B

(5) K% Nor
N BN LS, 52 RR BRI nor flash b, G50 LA nor b H %
BEBOCAE, AR T3] load STHRINAF F. BExadT:

T41 BSP k5%
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$ sf probe;sf erase 0x0 0x1000000;sf write 0x80600000 0x0 0x100
0000

o sf probe Z7EfHH] sf read. sf write 2§, —E Z 1 H sf probe ;
o sferase HERIGENME, HEKEN flash W%, BRENES 1
o sf write HHNFHIER flash .

5.2.2 SD KIS KRS

(1) BFz

BEANMERINFT, REEH flash b

(2) Hi$E

. R EA SD ~AE; A R4 SD Rid%| PC 45 DR

BAt: uboot 3 HF SD RIKF).

(3) #AE

7f uboot 1, AT $ fatls mmec 0 EFH SD KT,

$ fatload mmc 0 mem addr file name 1] LUK SCA: file name ££1% E] Uboot [ A
7tk mem_addr # 1.

(4) ks

i@t fatload 74 load U3 N £#;

$ fatload mmc © ©x80600000 u-boot-with-spl.bin

$ fatload mmc © ©x80640000 ulmage

$ fatload mmc © ©x808c0POOO root-uclibc-toolchain720.squashfs

4348 u-boot-with-spl.bin. ulmage. root-uclibc-toolchain720.squashfs %3 P 17
1 0x80600000. 0x80640000. 0x808c0000 4k .

A R

MR SE RS RN RAE S WA AL B

(5) KEsxF| Nor
ETNEBNAE LSO, 537 &H ER nor flash |, )5 )50 LA nor & EH.#
BEBCCAE, A BEHR T8 load XHRINAF. Bk T:

$ st probe;sf erase 0x0 0x1000000;st write Ox80600000 Ox0 Ox1000000
o sf probe EA#fH sf read. sf write Z{I, —EEH sf probe ;

o sferase ERIREME, FHE KN flash A%, HBERRENEE 1

o sf write HNAAEIEE flash k.

T41 BSP F55%
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5.2.3 USB ¥%&%

1) Hz

KA S 2 flash E.

2) HifE

WEfE: JFRI B USB Bespd i, Bk,
Bk USB R PC TH.

3) #AE

27 “ USBCloner K345 .pdf 7

5.3 HOEE

ﬁkﬁ%ﬂﬁmiﬁﬁ%%%,WVHWzLL%DkﬁﬁmT Bt b, JFRtGE
T O S AE S WHME DT ESA minicom (linux). putty. Xshell

LAt

PC i 3 5 R tiod B R ERCE M N IS4, Wf DS, BReER, Al

fr, HARAL, tF1EA5E. HAnECE & 115 9 com6, BRFEE Y 115200, 8 AR,

—AhrfF AL, AR AL .

5.4 Uboot it E

uboot £L£¢ F 1 R EN AR A R o PO RATK R 30775 35 uboot 131 S 3F4AEHA I OB B A8
L] kernel, BLAME T EHER —AMRSCIE RS, (FHON ML B (5 BT fr &
HEIE

5.4.1 Uboot S

o reset: HFIEIMARRSG.

e printenv: {TEIHHT RAMEIALE

e sctenv: WEWNELE, ¥ setenv name value, TR name LEIFE K v
alue fl; WREKARXNZH, FrMEizLE.

e saveenv: {RfEIAIEAZEF flash 1.

o sleep: IEIRHUAT, #%3: sleep N, AJLDLZEIR N FPBhHAT

o run: PUTHEIAREPK S, &0 run var, AJRLRJIMEAR R,

o cp: Bl NP, 0 cp source target count, i —PNSHZIEMLE,

T41 BSP F55%
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FoAZHE HRME, BE=ASHEEREE .

e tftpboot: JHIL tftp WHN N EHSCMHRINAF, #3 titpboot mem addr file name.
o fatls: ‘W SD RISCAHE, #3 fatls mme 0 .

e bootm: 5| RFEIFAMENATIEFEUE. #%3X: bootm addrl addr2, %—
NSEE TG hE, 2B ASE— & ramdisk Huhik

FEAHA 7] LLZE uboot v 24T Hi N help &5 .

5.4.2 Uboot IFIETTE

W EHJES), N uboot A AT (BEAPINMRIE £ IR4% T Enter §#) ; it uboot

74 printenv 1] A& uboot [ 5545 &

isvp_t41# printenv

bootargs=console=ttyS1,115200n8 64M@OXO rmem=64M@OXx4000000 init=/linuxr
c rootfstype=squashfs root=/dev/mtdblock2 rw mtdparts=jz_sfc:256k(boot), 256
Ok (kernel), 2048k (root), - (appfs)

bootcmd=sf@ probe;sf0 read 0x80600000 0x40000 ©x280000; bootm ©x8060000

bootdelay=1
ipaddr=193.169.4.151
serverip=193.169.4.2

e bootargs W1%ilid bootargs R E| S/ RSt

e console=ttyS1,115200n8 ¥ & & 154 ttyS1 (uartl) , JEFZHN 115200,
e mem=64M@0x0 rmem=64M@0x4000000 73t N 17

e init=/linuxrc RGH Jcia1T/linuxre .

e rootfstype=squashfs {1 & 45 R 530 F £ 4t squashfs.

e root=/dev/mtdblock2 rw PIAZAR L4 M mtdblock2 FE# .

e mtdparts=jz_sfc:256k(boot),2560k(kernel),2048k(root),-(appfs) mtd 73 X 15 -
e bootemd JAZIT 2

e sf0 probe;sf0 read 0x80600000 0x40000 0x280000; bootm 0x80600000 M no
r )3

e ipaddr 193.169.4.151 FF&HR IP Hbiik.

e serverip=193.169.4.2 fix%5 2% 1P il

5.4.3 X mtd XK/

MTD 453X K/, 1E uboot H Ly 24T S5 TE AL N kernel, BB SCAFLE include
/configs/isvp_t41.h H1, XfF 8M Flash, 3| CONFIG_SFC_NOR, ZZ#%-¥ & E L
Forr:
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mtdparts=jz_sfc:256k(boot),2560k(kernel), 2048k (rootfs), -(appfs)

MTD ) X A&, 3 4 70X, uboot 256k, kernel 2.5M, rootfs(squashfs)2M,

-(appfs) FL A HIE M INAE, 24 Flash A4 SM Bf, appfs 73X & HEI A% 3.25M;

24 Flash A 16M < HE)BCEL 11.25M. TSR ABE N, 1 R ER S K ANAZR 1)1
R, e EAEE M. — M uboot. kernel. rootfs K/NEEAAE, #@WH A
FAEM, A LLA%E appfs 43X KN

5.4.4 TEPX rmem REFEK/)

rmem K/DNEFEZAE include/configs/isvp t41.h B, S%F &g XWT
#define BOOTARGS_COMMON "console=ttyS1,115200n8 mem=32M@OX0O rmem=32M@Ox
2000000

e mem=32M@0x0 rmem=32M@0x2000000 X} mem K/NJFHIR I E .

o mem=32M@O0x0 M 0 HutEFF4H25 RS 4TE 32M AT

e mem=32M@0x2000000 A 0x2000000 (32M)  HihitJF#545 SDK 7Bt 32M.
T41 Witk —H 64M/128M/256M [N AE, WIEAZN rmem, 1KLL KNG LT
Fuks AT IE . 7w

. Lh64M WA AFEHE, 15 rmem J8/) 4M, mem ¥ K 4M; U1 S ARk /) rme
m, A4 mem MiZE K. FTPL mem KN KN 36M, M 0 HilEFF4G. rmem K 28M,

Hutk )N 36M FF4f
#define BOOTARGS_COMMON "console=ttyS1,115200n8 mem=36M@OX0O rmem=28M@Ox
2400000"
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0 =zssEERsER

6.1 ISP _Sensor

T41 & F WS — VIC (RS AIEH8) Fl—A ISP (B AL FERIE) ; Vv
IC ¥ DVP #1 CSI Piff4 1, DVP 2 FF 8bit. 10bit #1 12bit F474& %, CSI @
it CSLPHY #2N, AILASCHEE—A 2lane HIHIA

6.1.1 ISP IRz}

1) 3 NIRBN A Y /opensource/drivers/isp-t41/tx-isp-t41; H JGi& 4 Makefile H' IS
VP_ENV_KERNEL DIR 7 7E X, M2 6ef62 5] 2 1IEH 1) kernel #8512

2) #RJ5HAT make clean; make

3) HJadE I tx-isp-t41.ko # LB RGH,

4) ISP IRENTEMHEFE 4 2 4> module_param 2%,

A. isp_clk 2%k, &HE ISP Ji#
$ insmod tx-isp-t4l.ko isp clk=300000000

B. direct mode %, & IVDC #3; 0 yIEEMH, 1 NEE, 2 ¥ HHE
$ insmod tx-isp-t4l.ko direct_mode=0

C. ivdc mem line 2%, HLE IVDC ' DDR {747 4L
$ insmod tx-isp-t4l.ko direct_mode=1 ivdc_mem_line=height / 2

D. ivdc threshold line 2%, L& IVDC ZtSZA7 1) HME (AL 4780 width,
256 XI5F) 5 0: BLEA height/2, FRIANBE MM (BRAED » KT 0:

FIRNGEAT N width * ivde_threshold line
$ insmod tx-isp-t4l.ko direct_mode=1 ivdc_threshold_line=heigh

t/ 2

6.1.2 Sensor IXZE)

1) sensor WRENKH T kernel A1 ISP UK, Bl LLEESi % sensor YX5) 2 Hif kernel F1 1

T41 BSP k&%
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SP UKl 0h 20 L 28 G 3 52 i o

2) EANFARI sensor WRBN AR, H e E ek Makefile H' ISVP_ENV_KERNEL
DIR A1ISP_DRIVER_DIR %7€ X, {2 GEWR 51 FIEMHIH] kernel 1 ISP JXZ)
FEAT o

3) RJ5PAT make clean;make

4) fJa A AT sensor xxx t41.ko #£ B R G

5) sensor IXBNHNE A ISP 3KZ)), P LAINZK sensor IR N 75 56 hn#k ISP 3KZ)) .

$ insmod sensor xx_t41.ko

6.1.3 Avpu #54RALIETN

1) #EAIKE) A J2/opensource/drivers/avpu/; B JG &2 Makefile #1 ISVP_ENV_K
ERNEL_DIR ZE X, {2 fete R 5| B IEH ) kernel 2645, A0AMG0 A5 5x5) R AR
W%, FrUAAESR 1 avpu BKEN 2 B kernel 201 O\ 48 9 35 58 o

2) RJEHAT make clean;make

3) e avpuko #ULEIRGH .

4) avpu WBNVEMBFHEHE T 24 module param FJECE 4L, 40:
$ insmod avpu.ko clk name='vpll' avpu_ clk=400000000

Forf clk_name & vpu SEFEAE A HIRBFYE, avpu_clk HT5CE avpu ISR,

A VR

N r= SRR 6 S % T insmod BFE TR IR S, A ERUME R AT

6.1.4 BERBRIH

ANF ) Sensor LA K&k AT RE R AN FE KR SN E, BLE XA EN: Jete/se
nsor H3& N, XF4 N[sensor]-t41.bin, Fl4: jxf37-t41.bin. SZF5E/7 5 H R bin
A T BB A LA BT, K /ete/sensor H R TR EHIREHIR. Al fts%
7712 — &R lete/sensor H S — AN RE, BEES] > rw 0 X, X
A AT DAAE Wi AR B 37 B B8 B 8T bin S

A,

AR BATIEA S BRI 25 ] BEAS IEH

T41 BSP F55%
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6.1.5 Sample BY{EFH

Sample F2/7/ T/samples/libimp-samples, HIHI7& K #i SDK FE N LT,
BRI, B s U4 B ekl S IR T . BT Makefile, E#ELE
sdk H3% T make BRI LLgwiE. F P 0T LA 2L sample #2177, 9a 5 AN T

FEACARS

SERA )R, TR H SN IR BN B HATRE s 8 DRI AR BRI

TEAIIRE SR T 3.
% 6-1 sample IhfE
Bz A SC Thee PAT L PATER
sample-Framesource.c | fRIFXTNA% | /sample-Framesource | &7E /tmp A R B
By & P
sample-Encoder-h265 | ££17 H265 15 | ./sample-Encoder-h265- | & 1% /tmp T4 % h265
-ivpu-jpeg.c AP | ivpu-jpeg LA Jpeg B A
il
sample-Encoder-jpeg. | % NV12 /sample-Encoder-jpeg | % NV12 &y gmtd i, j
c Frgmtid g jpe peg B F, FFORAFAE/
g mp [
sample-Encoder-vide | REL—B¢Xf | ./sample-Encoder-video | &7E /tmp =A%}
0.c JS A AR 3 & i A% =X AIL A
AR
sample-Encoder-video | M4 /5 | ./sample-Encoder-video | &7E /tmp T 7= h26
~direct.c EEIRE, I | -direct 5 HIAA
I E I S
[¥] h265 A
sample-Encoder-jpeg- | #HL helix jp | ./sample-Encoder-jpeg-i | 2> 7E/tmp 4K jpeg
ivpu.c eg KA vpu F
sample-Snap-YUV.c | J{HL yuv & | ./sample-Snap-YUV 2fE /tmp FAERK yuv
il A
sample-Snap-Raw.c PUEL raw ./sample-Snap-Raw 21E /tmp FAERK raw
il A
sample-OSD.c EMM & | /sample-OSD 24E ftmp R PEAEHTEL
e A 18] — ik iz F ) R ) ]

T41 BSP k&%
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il

sample-ISP-flip.c K& 15514 | /sample-ISP-flip 2AE ftmp AR
(kS B Je AR A

sample-Setfps.c BB MR ./sample-Setfps BEE MWiR

sample-AutoZoom.c | AF ZhREMSE | /sample-AutoZoom Z=1E/tmp AR BT HE
HE— &R AR
SARSON

sample-Change-Resol | 22553 ##3% | ./sample-Change-Resol | £7E/tmp “E il Fh4y

ution.c AR ution. HEZ h265 A4

6.2 Audio

G NWNEE codec, #hES codec, (T dmic =47

6.2.1 Audio J¥E}

IR ARES AL T /opensource/drivers/audio/oss3; 1L 4w 15 Al 77 2 i\ Makefile H ] ker

nel AT IEMATE. RENSEAE T,

1) Audio MANNET 4L T S dmic_gpio T HCE 2 S A dmic, HXBIERINAC
BE2-1 (BIAMEH dmic) 5 WRFHFEAEH dmic WA E1ZZHCN dmic_gpio=
1.

f#F dmic:

# insmod audio.ko dmic_gpio=1
2) Audio MXENINE AL T S50 12 bus F Tl &AM codec BT A 12C F il
v, REIERAECE IR 1 (RMEH 12C1) 5 an 575 2 4d A HAh 12C WEC B S50

i2¢_bus.
ffH 12C0:

# insmod audio.ko i2c_bus=0
3) Audio MANINEMHE it | ZH excodec_name FT-HC &AM codec iR, BRE
FRINC B A2 05 W 2R 75 Z4E FHAMAE codec M 75 221 B 24 excodec_name (Ut

PRI AR codec Y i2¢ BXZ)H f¥) driver name & —3()) .
{44 codec es8374:
# insmod audio.ko excodec_name=es8374

4) Audio W IN#E I AL T S48 excodec addr FF-Hd B 4N codec ) 12C Huhik,
IXEhERNBC B )2 OXxFF (RIAME A AMEE codee) 5 an R 75 248 FAMEE codec NI
5 ELAL E 40 excodec_addr.

T41 BSP k5%
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fic B 4 codec 12C Hihikly 0x17:

# insmod audio.ko excodec_addr=0x17

5) Audio IXFINES $24E T S8 dmic gpio I Ti%&#¢ dmic 1) GPIO pin, IRZhER
WHCE K2 PA14, PAl6, PAL7: WIRZESH PB28, PB29, PB30 {E’y DMI
C HTnaRe s 1, FEEH 2% dmic_gpio KIECE .

f§FH PB 41 GPIO {4 DMIC I1LhRE ] -

# insmod audio.ko dmic_gpio=1

6) Audio JRENM#E S HEAL T 24 spk_gpio H T-i%#E N codec BT GPIO 5,
IXEHERNNC A& 2 PB31; W R ZAE A ARSI, 7 248 24k spk_gpio KT
B

R PA (10) NI
GPIO PA(n) = (0*32 + n)

GPIO PB(n) = (1*32 + n)
GPIO _PC(n) = (2*32 + n)
GPIO _PD(n) = (3*32 + n)

# insmod audio.ko spk_gpio=10

7) Audio WXBhINEL AL T S8 spk_level H F1%& N &6 codec T 5| BE BE HLF,

IX B ER T B A2 v F TS RE s o SR G P S R e AN 75 R B A 4 |

XA~ GPIO, FEAEHZ4 spk_level KELE (NHES codec, 4P codec HD

IS HLPAE RE DT

# insmod audio.ko spk level=0

AN FH D178 GPIO:

# insmod audio.ko spk_level=-1

8) Audio WBhNE I H2A4t T S8 LEFT MIC GAIN T & A # codec /= 514 )

mic 375, IXSHBRIARCE B2 20db; WRABEE N mic W aifl, FEMHZSHL

EFT MIC_GAIN KA & .

Mic gain 3L =Z¢M25: LEFT_MIC_GAIN=0 (X{ @db) , LEFT_MIC_GAIN=1 (X} 6d
b) , LEFT_MIC_GAIN=2 (X}J% 20db) , LEFT_MIC_GAIN=3 (X 30db)

fic & /2 753 mic #4350 30db:

# insmod audio.ko LEFT_MIC_GAIN=3

9) Audio WXBhIMELN AL TS5 gpio func F T i%$% 12S ) GPIO pin, IRXFNERIA

WABATECE; WREA(FH M CODEC, 7 EAH S gpio func SKELH .
f#i ] PC 41 GPIO:
# insmod audio.ko gpio_func=2,1,0xFF0000

6.2.2 Sample {EfH

Sample &7 T/samples/libimp-samples, HIHI & K # SDK FE N R P, HE

T41 BSP F55%
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K BN VEBREN R . 5B I Makefile, BE.3%7E sdk H> T make B A
PLgRi¥. FH 7 a] AL sample F2/F, 40’5 B O N LRSS .
SER R PESE, T LAE H 3 B N R BATIE s #8 ULRITF bk Bt R AT

TEAIERIEA R T &
& 6-2 EF 3 sample NM4A
Jo2 R SCA Thee PAT 2 PATHE R
sample-Ai.c Bl mic % | /sample-Ai A SR B S
] ai_record.pcm
sample-Ao.c ARG | /sample-Ao FEWORFER 16K & 5L
T 4 ao_paly.pcm
sample-Ai-AEC.c | EMi[IAEH | /sample-Ai-AEC MR, BT
53 test_for play.pcm Al
test_aec_record.pcm
PR S5 ST
sample-Ai-Ref.c IOAEAEH, mi | /sample-Ai-Ref MRFiEirE, ElT
¢ H AR AL [A] test_for play.pcm Fll
P R test_aec record.pcm
ZH PR S5 ST
sample-dmic.c 7wl | /sample-dmic MrFEiThE, *Edmk
P& dmicO_record.pcm,

dmicl_record.pcm,
73 5% N ZE e 8 P ) M
CO, MICT il iy 75 & icdls

6.3 GPIO

GPIO s2“General Purpose Input/Output” %5, HAH AL, TIaeEHIIRE .
TER B AETF KA IR BN I A A 75 ZE R GPIO, DAY S5 AlAF

ISVP 1§ /| Linux #57 ) GPIOLIB #2% 1. GPIOLIB #2745 —[#) GPIO HHif/Bejil
JRERIEE, 1% GPIOLIB W E, 7224t Kernel space #HATU . Wil

User space s 44 GP1O, A M7k n] DLk #:

A. il sysfs GPIO £ AT HAE .
B. MR HA SR RS, IXshH s GPIO B E .

T41 BSP k&%
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6.3.1 3K API

GPIOLIB 3k 34 M: include/linux/gpio.h
FEIRBNAE P oINS S 51 H -

#include <linux/gpio.h>

API 113k 34 include/asm-generic/gpio.h H5E X, #0:

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);

VEYH A SCAY 150 B AT 2% kernel/Documentation/gpio.txt; 2 %05 Linux kernel # A5
EIKEh ) GPIO #AE1% FIAR#ER) GPIOLIB, U1 Software 12C, Fixed regulato

r P b o

A -

W gpio C#EA#H, gpio request():&JovkHiE R, AT AAEAEH gpio A, RiJGid
I gpio_request() BRI £ (1) [BIEL 0 i A2 15 e D) 136 21 gpio

6.3.2 sysfs GPIO

sysfs GPIO #& Linux 57 I H P25 8 #4E GPIO (W42 1. F P Al dg 47 503
N HERE GPIO B N/fit, &K EE%’—EQ)%‘T — & IEOL, GPIO i
B K GPIO S (Lbln IR-Cut #24E) , Il sysfs GPIO $z H #EA7 HRid
HK.

6.3.2.1 R#Z%ikIn
EWAZIETEHR H 3¢ FHUTS make menuconfig 43t NBCE S0, &4 DL

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

—BAHOLT, ARIEGARCE D420 1 IR,

T41 BSP F55%
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6.3.2.2 sysfs GPIO HERIF5REM

FEFRAE sysfs GPIO Z il 75 20 HfAT i o HARTERIZ, BT H1iF sysfs GPI
O =1ENH request_gpio, KIILIENZH CL& g 1 GPIO 7E sysfs GPIO FiX
SN

HE /BT GPIO J7 A0 -

$ cd /sys/class/gpio

$ echo [gpio_num] > export #H15 GPIO
$ echo [gpio_num] > unexport #FEI GPIO

7¥: gpio num Bl GPIO 5. i+EHAXN:
PA(N) = 0 * 32 + n
PB(n) =1 * 32 + n
PCn) =2 * 32 + n

filn: HiE PB(10) = 1 * 32 + 10 = 42

$ echo 42 > export

FH 15 5 78 /sys/class/gpio H s RIS H I gpiod42 H .

$ echo 42 > unexport

FEIUG gpiod2 Hta k. BUGEH GPIO SREHASWKE, SIRFFHER T
& GRS

6.3.2.3 EMNHLE AR
FEHE GPIO &, #EA gpioN H3, 40 gpiod2, AT T #/E:
$ echo out > direction #1 B PB10 Hyfin Hi R =
$ echo in > direction #X H PB10 M AR
6.3.2.4 R EBHHHF

gpioN H3X T H active_low 115, F£7x AT GPIO IR, BN 0, HEX
N, RN/ value 9 0 I, GPIO JUfIRHLST, A A/ value 9 1 I, GPI
O NEH . AR, 24 active low N 1 H: HiN/#Hit value 4 0, GPIO A& H
s BN/ value A 1, GPIO A{EHLT.

WU, GPIO [ H SLH F=valuetactive low.

$ echo @ > active_low  #value /& 0, ®/NKHEF; value J& 1, FK/nmHEF

$ echo 1 > active_low  #value /& 1, ®/RKHEF; value J& 0, K/nm

T41 BSP F55%
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6.3.2.5 HMN/HH

gpioN H3g N value 1551, I~ gpioN [FJHF: 24 GPIO AH AR, SHE]
value [PJ{E 7 BX active low B4 GPIO [ HLSF; X4 GPIO MBI, 5 AF] va
lue [J{E 755 active low B GPIO ) B~

$ cat value HELHH P i A0
$ echo © > value #BE S G D

6.3.2.6 GPIO 32

TEAINBALATIKE IS LR, T41 kernel make isvp marmot defconfig BRIAAC &
c 5 A GPIO i F %,

£ 6-3 BB E 5/ GPIO BiiR

GPIO | Thfe BUH &5 5k
PB25 | 12C0_SDA EEPROM (= iR/DH, 1ZThEe O a] BT HoAh FH 48D
PB26 | 12C0_SCK ZH# 6.9 12C E4, HUH 12C0 Thfg.

PA23 | SFCO_DT
PA24 | SFCO_DR
PA25 | SFCO_GPC P44 sFco
PA26 | SFCO_CE1_ 4h4 SPI-Flash
PA27 | SFCO_CLK
PA28 | SFCO_CEO_
PA20 | SFC1_DT
PA21 | SFC1_DR
PA22 | SFC1_CLK Y2k sFc1
PA29 | SFC1_CEO_ 4% SPI-Flash
PA30 | SFC1_CE1_
PA31 | SFC1_GPC
PBOO | MSC_DO
PBO1 | MSC_D1
PB02 | MSC_D2 %% 6.10 SD/EMMC Z .
PBO3 | MSC_D3
PBO4 | MSC_CLK

T41 BSP F55%
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PBO5 | MSC_CMD
PB27 | MSC-DETECT
PBO6 | GMAC_CLKIN
PBO7 | GMAC_CLK_OUT
PBO8 | GMAC_TXEN
PBO9 | GMAC_RXDV
= 2% 6.13 GMAC F 11, #ME ETH PHY RMII 26
PB10 | GMAC_MDC L
55
PB11 | GMAC_MDIO
PB13 | GMAC_TXDO
PB14 | GMAC_TXD1
PB15 | GMAC_RXDO
PB16 | GMAC_RXD1
PB23 | UART1_TXD o
Debug uartl 2% 6.4 uart E i,
PB24 | UART1_RXD
\ WM marmot.dts SCAFHEEL, mscO 1551, ingen
PB27 | SD KA
ic,cd-gpios
£ uboot isvp_t41.h CAFHEE (CONFIG_GPIO_P
PB28 | #ME PHY {55 | HY_RESET) ; &4 marmot.dts SCAFHFIEE, ma
c0 Fi &, ingenic,rst-gpio

AR B gpio MNAR KA, WTRERINE ALK, kernel HEHA LKA

J i kernel 25 J& [Kl3d B FF o

6.4 UART
T41 75 6 > UART, ¥ UARTO F1 UART2 7 B fFumida . BRAMH FH UARTI it
1T debug.

6.4.1 UART BcE&

® Kernel-3.10.14
FI 7 make menuconfig FCE Ftif, & 7FEAEH K UART.

Device Drivers > Character devices > Serial drivers

<*> ingenic T41 serial port support

T41 BSP F55%
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[*] Console on T41 and compatible serial port
[*] enable uarto
UART® GPIO select (PCO8 PCO9) --->
[*] enable uartl
UART1 GPIO select (PB23 PB24) --->
[ T -enable uart2
[ 1 enable uart3
[ T -enable uart4d
[ T -enable uart5

M RE TR, FEAN “UARTO GPIO select” &35, 0] LAECE UART {# FH Y GPIO
H, H “Flow control” & X HEAERIE I £

& 6-1 UART GPIO & &

UARTO GPIO select
Use the arrow keys to navigate this window or press the hotkey of
the item you wish to select followed by the <SPACE BAR>. Press
<?> for additional information about this option.

( )NPB19 PB22
( ) Flow control PB19 PB20 PB21 PB22
(X) PCO8 PCO9
( ) Flow control PCO8 PCO9 PC11 PC12

< Help >

HE: XBRIEES “Flow control” 4H GPIO, {VANZHCE 1 M Fymds B H 19
GPIO, Ui G- EL s F B AR 45 T RE , b 75 EEAE UART MR 7 i B AR 15 Dh gk

® Kernel-4.4.94
7T marmot.dts BAW M, HCE 7 24 ) UART,
W 75 AT FH I UART 5 53 (1Y status J& 14 F{E SCA "okay" BIAT . pinctrl-0 J& VK
i B UART Frfdi (1) GPIO, W] gpio 4] 7E t41-pinctrl.dtsi XA F .

&uarte {
status = "okay";
pinctrl-names = "default";

pinctrl-0 = <&uart@ pc>;
s
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6.4.2 {Z24 Debug uart

uboot FT Bt {4 F ] Debug uart, 7E include/configs/isvp_t41.h ({4 HiEid CONFIG
SYS UART INDEX Z4E5E .

kernel i B¢ A# A ] Debug uart, £ BOOTARGS COMMON H' “console” “FEtfi
/—\'E ’ ﬁﬂ —F H

BOOTARGS_COMMON "console=ttyS1,115200n8 mem=64M@OXx0 rmem=64M@Ox4000000"
“console=ttySn” ¥t 5€ kernel [ B Debug FTHH [, 2% 6.4.1 UARTICE =5
e E X UART.

6.5 Watchdog

1) WACE
EWNZIEISAR B 3¢ F 47 make menuconfig iy & HENECE Fi, % N5 E

Device Drivers - Watchdog Timer Support
<*> Ingenic ingenic SoC hardware watchdog

2) MBS %

W% P ¥ Watchdog, 1527 /samples/libsysutils-samples/sample-wdt.c
ERAAE T n), 75 Z5 A wdt disable(), 2RJG A closeORME T 141; A
IR P HORA T HH IR !

6.6 ADC
1) WEE
TEWNIZ YRS HR B 3 34T make menuconfig iy &2t ABCE S, % T ACE
Device Drivers --->
Multifunction device drivers --->

<*> Support for the XBurst SADC core
<*> Support for the XBurst SADC AUX

2) MBS

2% S 1E sample ade.c

T41 ADC HRAMER RN 1.8V,

ADC HI# HEAE kernel-4.4.94/arch/mips/boot/dts/ingenic/marmot.dts HZ A

T41 BSP F55%
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A VR

%% ADC_PATH FRiEHWA ADC; STD VAL VOLATAGE £R5 %
HE, HA8 my!

6.7 PWM

T41 345 8 % PWM, FJJF make menuconfig Mt & FL1, EFE7FE K PWM
HWIE, FFERCE X H GPIO.
) WERE
TEWAZ ISR H 3 T 44T make menuconfig fiy &1 ARG E 51
Device Drivers — Pulse-Width Modulation (PWM) Support
--- Pulse-Width Modulation (PWM) Support

<*> Ingenic PWM support

[*] PWM channel® Enable
PWM channel® GPIO select (PWM channel® PC15) --->
[*] PWM channell Enable
PWM channell GPIO select (PWM channell PC16) --->
[ ] PWM channel2 Enable
[ ] PWM channel3 Enable
[ ] PWM channel4 Enable
[ ] PWM channel5 Enable
[ ] PWM channel6 Enable
[ ] PWM channel?7 Enable

S PWM JEIE N:

echo N > /sys/class/pwm/pwmchip®/export

BUHSHK PWM #IE N

echo N > /sys/class/pwm/pwmchip®/unexport

] PWM

SH PWM J#IE N J5, #E A/sys/class/pwm/pwmchip0/pwmN H 3%, 7 LLIHF|—
SeJE PSP, JE I AT IR ] PWM Hrt

enable: T[ILAIE, HA"0"FREE L PWM; B A "1"RRERE PWM. BSEHUZ L
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E3RE PWM 4T 225 1E IS R EIR A
echo @ > enable #ZXi PWM %!
echo 1 > enable #f#ift PWM %t

polarity: F T X BN, FIEnlE, a5 ANPMEMT:
echo normal > polarity #ERiAMEPE

echo inversed > polarity #h %%

period: FTHE PWM A, A5 . DL ns NHAL,
B & PWM AN 10us:

echo 10000 > period

duty_cycle: A THCE PWM K 52t TE], 0] 5. DL ns NELAL,

AL PWM &2 L0y Sus:

echo 5000 > duty_cycle

2) WEhZ%

225 XS5 T /opensource/drivers/misc/sample_pwm, HARAGH H7ESHEIRE) H 3%
i) README,

6.8 LCD
1) NEZECE

Device Drivers --->
<*> Multimedia support --->
Graphics support --->
<*> Support for frame buffer devices --->

2) IRBhGN PR

IR AHS AL F/opensource/drivers/sample sled, 7E4w 1 HT 75 2 A Makefile [ k
ernel B2 IEHTE H led_device HskH BIHIMH4L GPIO 75 EEANEAF: XS B

A. /lcd-device truly240320.c

#define GPIO_LCD_CS GPIO_PB(20) //slcd Fik
#define GPIO_LCD_RD GPIO PB(19) /1R RE (CRAEA)
#define GPIO BL_PWR_EN GPIO_PC(20) //ELfERe

#define GPIO_LCD RST GPIO_PB(22) //slcd EAL

B. /lcd-driver truly240320.c
jzgpio_set func(GPIO_PORT_B, GPIO_FUNC_3, ©x3f<<6 | @x3<<13 | ©x3<<15 |
Ox7<<20); [/ BB slcd ¥R DhRE S|
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6.9 I12C

T41 H = 12C. RIE T RIEFEAELE i2¢ BEE A 12¢; BEAF i2¢ 2w 51,
B A i2¢ gpio A] LAYE arch/mips/boot/dts/ingenic/marmot.dts H &4 .

W REN S 1 /opensource/drivers/i2c/sample _eeprom H 3% A f# H A #% i2¢ IX
SN at2d.c 7, 75903 HT 75 20N Makefile FF i) kernel B$48 IEAfPE . W] LASZE
i2¢ 5 N AF.

® Kernel-3.10.14
T make menuconfig ELE G, ST EIECE 7 E(EH M 12C.

& 6-2 12C FLE &
bDevice Drivers —I2C support —I2C Hardware Bus support ——

I2C Hardware Bus support
Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> includes, <N>
excludes, <M> modularizes features. Press <Esc><Esc> to exit,
<?> for Help, </> for Search. Legend: [*] built-in [ ] excluded

*%%* J2C system bus drivers (mostly embedded / system-on-
CBUS I2C driver
Synopsys DesignWare Platform
GPIO-based bitbanging I2C
OpenCores I2C Controller
PCA9564 /PCA9665 as platform device
Simtec Generic I2C interface
Xilinx I2C Controller
<*> Ingenic SoC based on Xburst2 I2C controler Driver suppor
(64) JZ V12 1I2C Controller FIFO length
enable or disable Ingenic Soc's I2C driver debug info
JZ v1i2 i2c controler 0 Interface support
I2CO GPIO pins select (SDA_PA12 SCK_PA13) --->[EGPI0
[ ] controler i2c@ no restart mode
(100) Jz_v12 12c0O speed in KHZ S il f ik |
(1) [ ] 3Z_v12 i2c controler 1 Interface support
[
(

AAAMNAMARAMA
VVVVYY VY

(0)

(2) ] 3Z_wv12 1i2c controler 2 Interface support

100) JZ i2c bus wait timeout in ms
*%% Fwtarnal T2C/SMRus adanter drivere *%%

® Kernel-4.4.94
FTJF marmot.dts W& SO, B B F ZA A 1) 12C.
B 7 EAE A Y 12C 5 A status & PERIE SN okay" BT A .
pinctrl-0 J& 4 K & 12C Frfdi B i) GPIO, mJ 3% [¥) gpio ZH AT {E t41-pinctrl.dtsi
HEE .

clock-frequency J& P FHISREC & 12C HI#E.
8i2co {
pinctrl-0 = <&i2cO_pa>;
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clock-frequency = <100000>;
pinctrl-names = "default";
status = "okay";

};

6.10 SD/EMMC

1) AECE

TE N IZ ISR H 3% N 4T make menuconfig iy 4-3E AL E FHH,
F T iy B E

Device Drivers --->

<*> MMC/SD/SDIO card support --->

<*> Ingenic(XBurst2) MMC/SD Card Controller(MSC) support

2) fi M

PWAZERIN A SCHF fat32 (f) SD R RS, WEREH R A fat32, AlfENZH
e EXPMN RSO R GE, BB TR AR fat32 RAEH] .

e Ext4 X R%

FE N A% 3% 40 F & R AT
1.

*] Enable the block layer --->

[*]
[*] Support for large (2TB+) block devices and files

File systems --->
<*> The Extended 4 (ext4) filesystem
[*] Use ext4 for ext2/ext3 file systems (NEW)

e Exfat X R%

Windows it 32G [ RAZCRF#% I fat32, £ Windows | H GER% ALY exfat.
H Linux WAZERIAASCRF exfat X RSE, WRK P HZSCRF exfat KRS,
PENNZX opensource/drivers/misc/exfat-nofuse [ HIIXZEIA],  PYAZAE FER A F 5T
ATLL, ANFTREHSMINZBCE . ARAE RS Eg L exfat I TH, #&%407E PC
FERAE.

3) mdev H3HE#E

Linux C&SCRARMIAGER B, (HFRZEH Rt EAHN DhRE -

o kernel 5545 57 £F mdev 1 hotplug ThfE. (BRI

e busybox 75 Zi% I mdev k. (ERIAFHFRD
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B ARRETR

ISINAIEIRDIRE, S WAZAERE N & I 44T /sbin/mdev
# echo /sbin/mdev > /proc/sys/kernel/hotplug

BLHE mdev, 1LELERGR SN GNP R AT R

# mdev -s

B HEBH

BN RS0 H mdev.conf XA Jete/mdev/ H%, FEBE AR, WRRA
fete HRZREH®, FHEBSCNAIRE HX.

1E Jetc H3E FEIIZAN Y mdev.conf, WHEUTT (FHARFIZEELL) -

mmcb1lkOp[0-9] 0:0 666 @/etc/mdev/sd_insert.sh

mmcb1lko 0:0 666 $/etc/mdev/sd_remove.sh

7E Jetc/mdev/ H3 F#7 sd insert.sh Al sd_remove.sh BN HIAS, N HIU0T
sd_insert.sh :

#!/bin/sh

echo "@PEEEE@E@@ sd card insert! QEPEEE@E@E@E@" > /dev/console
if [ -e "/dev/$MDEV" ]; then
mkdir /tmp/sdcard

mount -rw /dev/$MDEV /tmp/sdcard
fi

sd_remove.sh :
#!/bin/sh

echo "@EEREEE@E@@ sd card remove! EEPEEE@E@E@E@" > /dev/console
umount -1 /tmp/sdcard*

rm -rf /tmp/sdcard*

6.11 SPI

SPI, Serial Perripheral Interface, HAT7/MEI &L, BT MCU PLEXUTH)
AR AT T, AR A R AT EE A A

6.11.1 RHEEE

TEWAZ IR H 3 T 44T make menuconfig iy 2 53t A\ BC & FHH
¥ m oy A A

® Kernel-3.10.14
Device Drivers --->
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[*¥] SPI support --->

l - SPI support]

Debug support for SPI drivers
*¥k SPT Master Controller Drivers ik
< > Altera SPI Controller
< > Ingeinc JZ47XX SPI controller te
<¥> Ingenic JZ series SPI driver

ﬁﬁﬁmgemcspﬁ%ﬂ%ﬁ&ﬁ

Ingenic SoC SSI controller 0 for Host driver i1
[*] Ingenic SoC SSI controller 1 for SPI Host driver o fﬁ'ﬁ'éspl

Disable DMA (always use PIO) on JZ SSI controller 1 =" e f&EREdmatiz,

JZ SSI1 controller function pins select (GPIO A(20,21,22,29)) ——>
[*] Board info associated by spi master ﬁ \ . )
[] Use GPIO CE on JZ SSI controller @ O i (1 X 15E1Zspi1 SMA3BIPAE
< > Ingenic spi test driver
[1] Ingenic SoC SSI SLAVE controller for device driver
—*-  Utilities for Bitbanging SPI masters
>  GPIO-based bitbanging SPI Master
> OpenCores tiny SPI
> NXP SC18I5602/602B/603 I2C to SPI bridge
> Analog Devices AD-FMCOMMS1-EBZ SPI-I2C-bridge driver
>
>

Xilinx SPI controller common module
DesignWare SPI controller core support
*kk SPI Protocol Masters #kk

<> User mode SPI device driver support e {sEgglinux BFspiig=IRa]
< > Infineon TLE62X® (for power switching)

® Kernel-4.4.94
Device Drivers --->
[*] SPI support --->

! — SPI support

Debug support for SPI drivers
*kk SPI Master Controller Drivers okkk
<*> Ingenic SPI Controller () Q=T Vol aRY ot o0 ey
< > Altera SPI Controller
—%-  Utilities for Bitbanging SPI masters
Cadence SPI controller
GPIO-based bitbanging SPI Master
IMG SPFI controller
Freescale SPI controller and Aeroflex Gaisler GRLIB SPI controller
OpenCores tiny SPI
Rockchip SPI controller driver
NXP SC1815602/602B/603 I2C to SPI bridge
Analog Devices AD-FMCOMMS1-EBZ SPI-I2C-bridge driver
Xilinx SPI controller common module
Xilinx ZyngMP GQSPI controller
DesignWare SPI controller core support
%k SPI Protocol Masters k¥

<>  User mode SPI device driver support @) @Izl laING: Iz eThea=E Cril

< > Infineon TLE62X® (for power switching)

AN A AN NANAANAANNANA
i A T A R R A A

BRI — B R BN R
spidev: spidev@o {
compatible = "ingenic,spidev";
reg = <0>;
spi-max-frequency = <50000000> ;
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i1l {
4 [_\b »

status = "okay"; @ {EREspi1

pinctrl-names = "default";

pinctri-0 = <&spil pa>; @) EZspil PALES R

4 I MREKE)

WIZECE SERCCAE, L SPIT N, {8 PA 451 B, IO B 58 e 8T 4 10 P i e
o I £ 1T i /dev/spidev.O,

6.11.2 iz sample

Sample #%1%: samples/libsysutils-samples/sample_spi
A SPI M sample, FikizdT, AOIREEIFHE B OCGT]E T D56k
R o

—

677.00 1 s +1680. 00 1 s 1683.00 1 s 686.00 ks 1689.00 1 s +1692.00 1 s 695.00 1 s 698.00 1 s 1701.00 1 s +
\H\\T\\I\H\‘IIIH\III|HHIIII$‘HIIH\H[HHH\\\‘\IH\HIIlH\IIIII\‘\IIII\\Hl\HHH
) dat

- nnnnnn

100w : 1 1 1 1 1 1704.00 1 s
(NN H‘\H

6.12 Motor

6.12.1 IEZINE
HUKLIY sample BR8] GPIO il I 28k 21l DU A/ \ 462 25 ik B WLIKY 86 30 . TR
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FEAEPLER AT . 2% A%/opensource/drivers/misc/ R [; sample_motor
H F NABRALTF AT ALK E]; sample motor2 N7 A FRALFF AT HLALIKE); sam
ple_motor3 Jyir 4l /7 & I HATLIK SN .

RLBLA I R AL e 2B FESERR= i rh, PN BHILAZ B 4546 1 R ) A e K 3 A
o IR E LT AN ALRER £(0,0),(vmaxstep, hmaxstep) 73 1) %5 N N A LS 31 1
L5 K FR 1) 72 o vmaxstep A1 hmaxstep P12 80A] AFE NS LRSI LS H R 5
BOE, BRI A s IR A R LA O

6.12.2 FEONE

Z* 6-4 Motor API

B ThRg

MOTOR_RESET RESET 218 F FRATL AT 0 20 B 1K - RESET #5AF 242 il LAl
Sz dh N0, 0)Aebrs, RfFi23)%E](vmaxstep/2, hmaxstep
R2)MFRrt . EHLET, B LT AL S5 R A7 AT REAT
AN—Ff, RESET #AE k20 A lEALE )46 4k 21 (vmaxstep
/2, hmaxstep/2)A4F5 s o

MOTOR_MOVE MOVE ##1E =M A L0 2] —E P8, S8 x, y
X RPN JT 1), AR AR

MOTOR GET STATUS | GET STATUS #z 1 7] UI#53 2] H A7 HLEFPIRES M AL KR, XA
AT A A5 AL R o

MOTOR_SPEED FAL I R Y Rl 100-900. fEBRK, SRBEBRR . —MkE
400/500.

MOTOR_GOBACK 2| LS 8 31 (vmaxstep/2, hmaxstep/2)A4 b5 H 0

MOTOR_STOP STOP £ 4% il AL Ik

MOTOR_CRUIS CRUISE $22 H #2461 A AL LA RAT FR 18T

6.12.3 IDEZhERED

WA, IREh R A5 GPIO FCE . 1E 344 motor.h H . fl40:
#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 */
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#define VERTICAL_ST1_GPIO
#define VERTICAL_ST2_ GPIO
#define VERTICAL_ST3_ GPIO
#define VERTICAL_ST4 GPIO

GPIO_PC(7)
GPIO_PC(6)
GPIO_PC(5)
GPIO_PC(4)

A -

PE A P gpio A—FE, X AFEINEXT L. IREEH TCU e 2%, sz
{5 F PWM Bz, 15#A PWM IREN{E Y TCU wiE, PABGAIEMLER TCU 7=

ERIEN

6.13 GMAC

LRI IRAE T 1 4> Ethernet MAC, SZERI 2842 T BURE 8o & %, 7T LA
TAELE 10Mbit/s B¢ 100Mbit/s R, CREEXLEE -0 L LAEB, et

RMII #H.
1) WEZECE

EWAZIETSHR H 5 N 4T make menuconfig #y4 fa it NBCE A1, #% R 7 =UAC

B

Device Drivers --->

[*] Network device support
[*] Ethernet driver support

<*> ingenic on-chip MAC support
[*] Ingenic mac dma interfaces

--->

--->

T41 BSP k&%
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WEZBAECE K2 IPv4, IR AEEH IPve 275 ML & -

[*] Networking support ---> .
Networking options ---> =«
<*> The IPv6é protocol

--- The IPv6 protocol

[*]
[*]
[]
[]
<*>
<*>
<*>
< >
<*>
<*>
<*>

Pv6:
Pv6:

Privacy Extensions (RFC 3041) support
Router Preference (RFC 4191) support

Pv6: Route Information (RFC 4191) support (NEW)

IPv6:
IPvb:
Pv6:
Pv6:
Pv6:
IPv6:
Pvé6:
Pv6:
Pv6:
IPv6:

Enable RFC 4429 Optimistic DAD (NEW)
AH transformation

ESP transformation

IPComp transformation

Mobility (NEW)

IPsec transport mode (NEW)

IPsec tunnel mode (NEW)

IPsec BEET mode (NEW)

MIPv6 route optimization mode (NEW)
IPv6-in-IPv4 tunnel (SIT driver) (NEW)

Pv6: IPv6 Rapid Deployment (6RD) (NEW)

Pv6:

IP-in-IPv6 tunnel (RFC2473)

IPv6: GRE tunne

Pv6:
Pv6:

Multiple Routing Tables (NEW)
multicast routing (NEW)

o ME ip Hul KB

ip -6 addr add <ipv6address>/<ipv6_prefixlen> dev <port>
Bl ip -6 addr add 2001:da8:2::4a58/64 dev etho

e Ping /> IPve Hbiik

ping -6 <ipv6address>

~l: ping -6 2001:da8:2::4a59

6.14 Wifi

H AT wifi B EAAERAE 750 USB A1 SDIO; T RFIE M Fh 4z N #52
o PEEI wifi & RS A5 1R
e USB#H: MT7601. RTL8188FTV. RTL8723BU. ATBM6022. RDA5995.
RTL8189FTV. RTL8I88GTV. ssvO6XXXo
e SDIO #: AP6212A. RTL8189FS. RTL8189ES. ESP8089. MARVELLS80
1. SSV6x5x. Hi3881V100R001CO0SPC021. ATBM602x. ATBM603x. ATB

M6441 .
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6.14.1 Wifi R#ZECE
AR wifi 85 F IR B A7 AR R RIS ZE S A ALl b wifi (A E

i

6.14.1.1 USB ##[O WIFI

5 Y A RZ BRI B R AT S HF

6.14.1.2 AP6212A

S wifi RIRUR 2R, BT EARL patch, 7L patch J5 el T CE Py #%
F—: ik BCM IKz)

Device Drivers--->
Misc devices --->

<*> BCM module power control core driver

BB R AP6212A IKZ)
Device Drivers--->
[*] Network device support --->
[*] Wireless LAN --->
<*> Broadcom bcm43438 wireless cards support
[*] SDIO bus interface support

B=F: BEMITHE MSCI
X AfF: arch/mips/boot/dts/ingenic/shark.dts
&mscl {
status = "okay";

6.14.1.3 B&T AP6212A L ASMY SDIO $3#[ WIFI

BE&MIT R MSCI
f: arch/mips/boot/dts/ingenic/shark.dts
&mscl {
status = "okay";
}

6.14.2  Wifi IRZNGRIZ

1) USB £/ wifi 285, W F5EIEEHw1F L HEEM kernel #4412, A5 HiZ9m 1%
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RIAT, DL RTL8723BU Afil: FTHF Makefile, S5 CONFIG_PLATFORM
_INGENIC = y; A5 BIA RSN

v

I1G_LITTLE ENDIAN -DCONFIG MINIMAL MEMORY USAGE

2) SDIO HH) wifi WR5h, B 257 EAE platform SCFI2 NN power en 5|
il 4805 platform_ingenic sdio.c, 1% XAFFEE L7 WIFT #Z1) power en
5B, ARISER IS A PB(30). LA RTL8189ES Jy/il:

A. BN platform_ingenic_sdio.c, Hfi X W IF) power en 5| BIFTE A2 75
VLT .

RMSDIO WIFL POWER

B. X547 FF Makefile, ZH&¥5 1 CONFIG_PLATFORM INGENIC =y , 5%
R A B4k 2275

VE: AP6212A IXEN A AL EI N LA 75 B P gm 5 .
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6.14.3 Wifi BEHRIERIE

n# KO, Ih&AER wlan0 75 4, 81t ifconfig -a A] LLE F.
$—H: F5h WIFT (IR

$ ifconfig wlan@ up

F P LB TLML

$ wpa_supplicant -D wext -i wlan® -c wpa_ supplicant.conf -B
( wpa_supplicant N H# IS5 3 7.3 wpa_supplicant ).
B=2: R WIFL: HEIRE P; RECIP Mk, Mc%(ER

$ udhcpc -i wlane //VERE udhcpc.script HIEKAEULHED
BH T E IP:

$ ifconfig wlan® 193.169.4.75
$ route add default gw 193.169.4.1
$ echo "nameserver 193.169.1.57" > /etc/resolv.conf

6.15 USB

6.151 USB IT{EiEREE

USB % &A1 USB MR, 78 USB #&H R T, #M5 USB {7524 USB
T, PR EF USB & T ML USB FHURIEFM I, FERET T

HL, ShEE USB B & T ML i

6.15.1.1 Device Only &x\

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

6.15.1.2 Host Only &5

Device Driver --->
[*] USB support --->
<*> Support for Host-side USB
<*> DesignWare USB2 DRD Core Support
Driver Mode (Host Mode Only)
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6.15.2 USB¥OERE
BT USB AMERISEE L, BN B AR Ge 52 4300, F1 2 iy DURE 5 2 7 1R
he

6.15.2.1 Host &%

1) U
F—H: HNEE S make menuconfig fit & Ul F -
a) SCSI Config
Device Driver --->
SCSI device support --->
<*> SCSI device support
<*> SCSI disk support
b) U-disk Config
Device Driver --->

[*] USB support --->
<*> USB Mass Storage support ZJGHECE SCSI Config 4 & HBIZiE T

F P HIFNZ make ulmage FFREFREITF R L

B=H: LU, WESITEHNIERER.

2) USB ¥&E0
F—B: HNEES I make menuconfig fit & U T :
Device Driver --->

[*] USB support --->

<*> Support for Host-side USB
<*> USB Modem (CDC ACM) support

<*> USB Serial Converter support --->
<*> USB Prolific 2303 Single Port Serial Driver //iE#H O

Js L2303 [ A Bl B oA
BB il make ulmage FFesk BT R AR L
B=0B: MR EOL, WESITEIHMNIEREE.

3) USB T#
F—FB: HNEESR I make menuconfig fit & U1 T :
a) Device Driver --->

SCSI device support --->
<*> SCSI device support
<*> SCSI disk support

T41 BSP F55%
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[*] 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)

<*> USB Gadget Support --->
c) [*] Enable the block layer --->

[*] Support for large (2TB+) block devices and files
B HIFNZ make ulmage FHEEFEIFF AR L5
FEW EEREE, BIIRS, ARSITHMEMNRRER.

4) USB PLKMF
B AN ERME make menuconfig it & Ul T :
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 Config
Device Drivers --->
[*] USB support --->
<*> DesignWare USB2 DRD Core Support
Driver Mode (Host Mode Only) --->

<*> USB Gadget Support --->
FE P HIFN make ulmage FFEEFENIF R MR L
B=: BIRG, AAEMNELE, Hifconfig —a BAEMLKT A (IEH & e
th1) , ZAJSECE ip HUbEFIR 5C;

$ ifconfig ethl 193.169.4.228 up
$ route add default gw 193.169.4.1

A -

an SR TP kTG B R DI R ToiE ping BARSS 4, ALl GMAC ] ethO & 75 5] .
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5) USB F#x
F—F: FNEE S make menuconfig BB U1 :

a) USB Mode Config

Device Driver --->
[*] 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

F W HIFNZ make ulmage FEesk B AR E
B=F: BEIRG, EAR, EEHMNBER.

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-d

wc2/dwc2/usb1/1-1/1-1:1.0/input/inputl

[

23.329602] hid-generic 0003:046D:C0O5A.0001: input,hidraw@: USB HID v1.

11 Mouse [Logitech USB Optical Mouse] on usb-dwc2-1/input@

FA1 cat /dev/input/eventl XA £, NGB BAR, 75 O BT UG 2] —% 5 1
?TEU (?TElj,fI:Iu_»ELﬁ%J.Kj—\‘y Izlbb'f;AU\fELLh*TE/]:l:*T,fnu_»‘tl‘) ’ 1*ﬂ:$&2?j]uhh‘/‘?j£/x

HiXE(E

6.15.2.2 Device &&

1 Linux-4.4.94 ¥, #EF21EF P2 18 configfs XU/ R Si%t USB Gadget B3 43t
ITHCE, XFOTERCETTE, FIAEARRBERAEA, #vARRM R JT 2.
XtF USB Configfs [/4HR] A2 % Linux W% RS : kernel-4.4.94/Documentation

/usb/gadget configfs.txt
T AR Z SRS B configfs Bt & USB Gadget HIFE:

T41 BSP k&%
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QE%EInakelnenuconﬁg HH T B /RAEE A 1 USB Function, L& KA mA7A#
W& B RARECE MR, BARECE 7 AE TSN A
2. H# configfs X R 4%E, i%%iﬁiiﬁﬁ%é?%fiiginnEﬂibéEEELmb_gadgetEﬂi%o

$ mount -t configfs none /sys/kernel/config
1F usb_gadget H3x T A4 4 gl ) USB Gadget & & (ZFRATLUMERD , 41
EMIhZ Ja e B ERN— BRI @I SCrE, AR5 R 5 2 B X & 1 S A

root@Ingenic-ucl 1:g1[# pwd
/sys/kKernel/config/usb_gadget/g1l
[root@Ingenic-ucl 1:g1]# 1s -1h
=BT e root root
-FwW-r--r-- root root
N root root

= TE e root root
-FrwW-r--r-- root root
S root root
-FrwW-r--r-- root root
drwxr-xr-x root root
drwxr-xr-x root root
-FW-r--r-- root root
-rwW-r--r-- root root
drwxr-xr-x root root

ubpC
bDeviceClass
bDeviceProtocol
bDeviceSubClass
bMaxPacketSized
bcdDevice
bcdUSB

iaproduci
idVendor

1
1
1
1
1
1
1
2
2
1
1
P

L T el = = S Sy

fic & PID. VID. class. subclass 1 protocol 5, XS T EHATHC & -
I FFAC & string T Hk, XX % USB 15 & 1 7457 B AT

BI%E configuration FFFF & .

817 functions.

# functions 1 configuration FREEFL K

485 1% USB Gadget ¥ UDC L.

o ©® =2 ok

1) USB ## SD &
F—FB: HNEES I make menuconfig fit & U T :

a) Device Drivers --->
[*] USB support --->
<*> DesignWare USB2 DRD Core Support
Driver Mode (Device Mode Only) --->
<*> USB Gadget Support --->
<*> USB Gadget Drivers (USB functions configurable through co
nfigfs) --->
[*] Mass storage

B0 HmiIFNIZ make ulmage FFEEREITF AR L
FB=F: FHASD R, HIRA, WESITHMPIERE R
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WP HENATAT, RIEET SV configfs HURC B 1 FEHAAT T HIHRAF

# mount -t configfs none /sys/kernel/config

# cd /sys/kernel/config/usb_gadget

mkdir gl

cd g1

echo 0x18d1 > idVendor

echo @x4ee2 > idProduct

mkdir strings/ex409

echo "123456" > strings/0x409/serialnumber

echo "Ingenic" > strings/0x409/manufacturer
echo "Mass Storage" > strings/0x409/product
mkdir configs/c.1

O H OB OH OH OH OH OH O

mkdir configs/c.1/strings/0x409

echo "mass_storage" > configs/c.1l/strings/0x409/configuration

# mkdir functions/mass_storage.©

echo "/dev/mmcblkepl"” > functions/mass_storage.0@/lun.@/file

# 1n -s functions/mass_storage.@ configs/c.1
# 1s /sys/class/udc > UDC

&5, PCRIZAZIBNE USE (Rlsd K) , #EARI U ZH, MPCHLH#H L
AR U R, 2 JE#E U4, @it mount /dev/mmcOblkpl /dev/mnt ¥ sd

FHAF] /mot HRF, VJHE mot H1, WTLAE R PC HLEE DL SCA.

2) USB Rinigs

TAETE device FzURT, A DUKEHEC B SR AT R AR, 52t & 1 H (emulation) B2
FLAN AR I T RE o XTZINBEMI VLA AT A2 Linux WAZCAY:  Documentation/us
b/gadget_hid.txt. £ 7 f#FE1E4NHI5S T USB HID {15 8., 7 LAVT il K X ARk

https://www.usb.org/hid.

1 configfs FL & S ABERL I TIRE, MG T41 RIS SCRF RS AR T BE -

F—FB: HNEES I make menuconfig fit & U T :
a) Device Drivers --->
[*] USB support --->
<*> DesignWare USB2 DRD Core Support
Driver Mode (Device Mode Only)
<*> USB Gadget Support --->

--->

<*> USB Gadget Drivers (USB functions configurable through co

nfigfs) --->
[*] HID function

F P HIFNZ make ulmage FFREFREITF R L

B=H HEANAAT, WIEETSCUL configfs HMC B I FEHAT T IR .

T41 BSP k&%
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mount -t configfs none /sys/kernel/config
cd /sys/kernel/config/usb_gadget

mkdir gl

cd g1

echo 0x18d1 > idVendor

echo @x4ee2 > idProduct

mkdir strings/0x409

echo "123456" > strings/0x409/serialnumber
echo "Ingenic" > strings/0x409/manufacturer
echo "HID Gadget" > strings/0x409/product
mkdir configs/c.1

mkdir configs/c.1/strings/0x409

H ¥ ¥ ¥ ¥ ¥ HF ¥ ¥ ¥ HF OHF OH

echo "HID" > configs/c.1/strings/0x409/configuration
(Bl AR

# mkdir functions/hid.usb@

# echo @x1 > functions/hid.usb@/protocol

# echo @x1 > functions/hid.usb@/subclass

# echo 0x8 > functions/hid.usb®/report_length

(BB AL R A R 7T )

# echo -ne \\x05\\x01\\x09\\x06\\xal\\x01\\x05\\x07\\x19\\xe0\\x29\\xe7\\x1
5\\x00\\x25\\x01\\x75\\x01\\x95\\x08\\x81\\x02\\x95\\x01\\x75\\x08\\x81\\x03\\
X95\\x05\\x75\\x01\\x05\\x08\\x19\\x01\\x29\\x05\\x91\\x02\\x95\\x01\\x75\\x03
\\x91\\x03\\x95\\x06\\x75\\x08\ \x15\\x00\\x25\\x65\\x05\\x07\\x19\\x00\\x29\\x
65\\x81\\x00\\xc0® > functions/hid.usb@/report_desc

# 1n -s functions/hid.usb® configs/c.1

Bl RAR)

# mkdir functions/hid.usbl

# echo @x2 > functions/hid.usbl/protocol

# echo @x1 > functions/hid.usbl/subclass

# echo @x4 > functions/hid.usbl/report_length

(B B AR AR A IR 15D

# echo -ne \\x05\\x01\\x09\\x02\\xal\\x01\\x09\\x01\\xal\\x00\\x05\\x09\\x1
9\ \x01\\x29\\x03\\x15\\x00\\x25\\x01\\x95\\x03\\x75\\x01\\x81\\x02\\x95\\x01\\
x75\\x05\\x81\\x03\\x05\\x01\\x09\\x30\\x09\\x31\\x15\\x81\\x25\\x7F\\x75\\x08
\\x95\\x02\\x81\\x06\\xcO\\xc0 > functions/hid.usbl/report_desc

# 1n -s functions/hid_usbl configs/c.1

# 1s /sys/class/udc > UDC

FBIP: HHFEANRGLUE, $ otg #1043 ubuntu FHLE, KIH BEMES,
NI /2 ubuntu dmesg IR & HIEE B
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[48624.817076] usb 1-2: USB disconnect, device number 7

[48644.342747] usb 1-2: new high-speed USB device number 8 using ehci-pci

[48644.620913] usb 1-2: New USB device found, idVendor=0525, idProduct=adac, bcdDevi
ce= 3.10

[48644.620917] usb 1-2: New USB device strings: Mfr=1, Product=2, SerialNumber=0

[48644.620919] usb 1-2: Product: HID Gadget

[48644.620921] usb 1-2: Manufacturer: Linux 3.10.14_ isvp swan_1.0_ _ with dwc2-gadge

[48644.683174] input: Linux 3.10.14 isvp _swan_1.0  with dwc2-gadget HID Gadget as
/devices/pci0000:00/0000:00:11.0/0000:02:02.0/usb1/1-2/1-2:1.0/0003:0525:A4AC.0007/inpu
t/inputll

[48644.747696] hid-generic 0003:0525:A4AC.0007: input,hidrawl: USB HID v1.01 Keyboar
d [Linux 3.10.14 isvp swan_1.0  with dwc2-gadget HID Gadget] on usb-0000:02:02.0-2/inp
ute

[48644.785440] input: Linux 3.10.14 isvp swan_1.0  with dwc2-gadget HID Gadget as
/devices/pcit000:00/0000:00:11.0/0000:02:02.0/usb1/1-2/1-2:1.1/0003:0525:A4AC.0008/inpu
t/input12

[48644.854093] hid-generic 0003:0525:A4AC.0008: input,hidraw2: USB HID v1.01 Mouse
[Linux 3.10.14__isvp_swan_1.0__ with dwc2-gadget HID Gadget] on usb-0000:02:02.0-2/inpu
tl

N DA F/dev B3R, 7T LB ZI2E B T /dev/hidg0 Fl/dev/hidgl PSS £
3 9950 B AT BB o

SEIP WEEA AR

n] 2% /Documentation/usb/gadget_hid.txt, FHZ5 T — MK demos

3) USB RNDIS it &
USB RNDIS GZFEM L IRB#E HYE) , 758 USB MK & .
F—F: HNEE S make menuconfig Bt # 41~

a) Device Drivers --->
[*] USB support --->
<*> DesignWare USB2 DRD Core Support
DWC2 Mode Selection (Gadget only mode) --->

<*> USB Gadget Support --->
<*> USB Gadget Drivers (USB functions configurable through co
nfigfs) --->
[*] RNDIS

FBF: HmFN make ulmage FHEEEEITF AR L
=0 HAGAST, WIERTCUL configfs HHAC B i FRHAT T HIERIE .

# mount -t configfs none /sys/kernel/config

# cd /sys/kernel/config/usb_gadget

I

T41 BSP F55%
Copyright® 2005-2022 Ingenic Semiconductor Co., Ltd. All rights reserved.

61



1 T41 BSP
Ingenic

mkdir gl

cd g1

echo 0x18d1 > idVendor

echo @x4ee2 > idProduct

mkdir strings/ex409

echo "123456" > strings/0x409/serialnumber

echo "Ingenic" > strings/0x409/manufacturer
echo "RNDIS" > strings/0x409/product
mkdir gl/configs/c.1

O B K H OH OH OH OH B

mkdir configs/c.1/strings/0x409

echo "rndis" > configs/c.1/strings/@x409/configuration
# mkdir functions/rndis.usb@

# 1n -s functions/mass_storage.@ configs/c.1

# 1s /sys/class/udc > UDC

SBIUP: PCHRILE

(1 RMMSG&mdeNﬁwmkDﬁmﬂMmﬁwE@mﬁwmm)&mWﬁm“
ZRURENFE PN, Wl USB J7 2N A AL, AADL M 48 1 5 DL AT T~ 4
W LAF. RNDIS K502 Windows7 11— &4, ‘n'rﬁﬁﬁﬁmﬁn%%ﬁU\fz‘z% i E7F
5 RNDIS BN — Bt 23R M (LUE RSB RED o wiEd i
7512 H B 22 %% RNDIS 3K

(2) W AT ENLERR, BAF RS2 B3R I 2% RNDIS K3, Al
2N JE 82 IR 22 R
P Driver sofovaie notalnon ih:ﬁ%

Device driver software was not successfully installed

RMDIS Kitl xND driver found

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

(3) At I Ebs, g — g EH, TUER“R
NDIS Kitl"#4%, JfHATIRS)AR ZHARES .
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[E' & FME
al na-

o
a ] Sysem Tools b
I & () Tasic Scheduler w15 Biomesric Devices
1+ ] Bvent Viewer B} Blustosth Radios
@ Shared Folders by 8 Camputer
o 8 Local Users and Groups | -y Disk drives
o (& Performance 1 g Display adapters
= Device Manager L] DVDYCD-ROM drives
« £ Storage 1 8% Huran Interface Devices
=¥ Disk Management I g IDE ATAFATAPI centrollers
I+ g Services and Applications Ire e JEEE 1384 Buc host contraliers
1255 Imaging devices
2 Keyboard:

-} Mice and other pointing devices
1% Madems
1 I Manitors
1A Metwark adapters
& ﬂb Other diviees
L RNDIS Kitl]
] PCMCIA edepters
17 Posts (COM BLLPT)
1+ [E) Pracessees
R Y e L T i R r T v

A LA MR A A A s A A A s

(4) ffd i driz i o, R IR A, A W TR B AR &
TP T AT FEHL Jih}}wﬁ%%ﬁﬁ%tljJii’x“ﬂé%iiﬁ@ﬂ%%”o

Select your device's type from the list below.

Common hardware types:

7
2
5
Z
Z
£
%Mfcwsoft Common Controller For Windows Class & ‘:,
Mobile devices S
U= Meodems %
B Monitors |4
Uil Multifunction adapters }
? Multi-port serial adapters 3
g Network adapters }
& Network Client g
~&. Network Protocol
g Metwark Service ;
| Non-Plug and Play Drivers
E]PCMCIA adapters ;
= i P
+

=

s P e e g8 B 8 g et BB 0 B S B p b

(5) FE /2% 38 e 2% T AR ] 3 7 1) e B A 7] (Mlicrosoft Corporatio
A5 %) 3 e 237 vt NDIS FE25 %45

Select Network Adapter

‘.j' Click the Network Adapter that matches your hardware, then click OK. If you have an
o, installation disk for this feature, click Have Disk.

Manufacturer “ || MNetwork Adapter:
Marvell [ZJRemote NDIS based Internet Sharing Device

Microsoft |j 59 Rernote WDIS Compatible Device
Microsoft Corparation

Matnrala Tnc

T —

(55 This driver is digitally signed. Have Digk...

Tell me why driver signing is important

BT A MU AL A A A <A AR A A it AR A AN A,

a1 21 P g PR A B 5l PR S b U
T41 BSP F Rk 5%
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(6) i I 23459, RNDIS Kitl W22 3 /i1 .

k

are - RNDIS Kitl

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

= Remote NDIS Compatible Device
X P
e

A e A A A A AN LA 4 AR A A A A e A Ak A e g A e S

R A Al LT ot s P PP SV PR e S B s R P B e

(7) SRJEATLAFAT carrier tool T HEH KA.

i3 | s | TP HH 193.169.4.75

R BFHES J
BERA | JURRE | gakasl | sel b
EfRiEsa
REHEET
7 spER
SRR
il
TR
B
RAEE

108
fast . AR 5
iz [ kg |

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

(8) Winl0 RNDIS

LA —ANIRE) kindle_rndis.inf amd64-v1.0.0.1.zip , £ SDK H[1J /tools/pc H
S B 2.

BB EFERAER RN, kR,

BB B E A S-runasadmin_register-CA-cer.emd , DA 03 &
I AR s

FE=p: EIRMEN EH>RAEHE, OB EFPA “Um (COM Al
LPT) 7, A “H 47 USB Bt (COM3) 7 >RHRAIRE 7 B ft...

FBIH: AR eIt ERG” ST SUER A R E R E BN
[k Kindle USB RNDIS #&#% (28 ] USBNetwork) o Z}AC—M#fas 1P (43

T41 BSP F55%
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41 193.169.4.xx) , A LA ping %4 ip.

6.16 4G

6.16.1 PPP

B BRAK PR
FEBSCN LA SRS 25k 7.4.1 PPP fi3(

FB: AEERE (WIFET)
A. network i r1EEL

________ o R L ae—

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

<*> 'PP BSD-Compress compression
<¥> 'PP Deflate compression
[*] 'PP filtering
<¥> 'PP MPPE compression (encryption)
i ‘PP multilink support
<¥> 'PP over Ethernet
= = 'PP on L2TP Access Concentrator
= > 'PP on PPTP Network Server
<¥> 'PP support for async serial ports
<¥> 'PP support for sync tty ports
= > SLIP (serial line) support
<*¥> PP support for sync tty ports
< > LIP (serial line) support
r£1 lHiralace 1 AN Sl

< > UUSB RTL8150 based ethernet device support
< > Realtek RTL8152 Based USB 2.0 Ethernet Adapters
T %> Multi-purpose USB Networking Framework
<¥>  ASIX AX88xxx Based USB 2.0 Ethernet Adapters
<= SIX AX88179/178A USB 3 9/2 3 fo Gigabit Ethernet

m~e =

T41 BSP F55%
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B. usb #MME

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

= -~ 2D RNCANCR oL LyvciJaln pinpauyscoc-oum cnipearu it

< SB Xircom / Entregra Single Port Serial Driver
el <> SB driver for GSM and CDMA modems

= = SB ZyXEL omni.net LCD Plus Driver

- = CD Nemtad~am Dasmcada Aediiaes feamdal madal

[ J S>B Fnysical 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

B UMARGMEN

A BETES RGN fetc B NEEAIE ppp WOERE; A H U EAE
cd /etc

In -s ../system/etc/ppp ppp
B. #{E squashfs I R%.

linux-ppp-scripts 3 BT lib FEHE WLRISCAE R G, sbin T )% D12
RS bin N HEMASE readme EHT7%, $ULE] fete/ppp/peers A%
T ip-up 7FEHE VLR Jete/ppp HFE !

FBIP: R4
A RAEBEFERGEM T /dev/ttyUSB*
B. #4T echo -e "ATI\r\n" > /dev/ttyUSB1l; cat /dev/ttyUSB1

[root@Ingenic—ucl 1:~]# c: / ttyUSB1
ATT

Quectel

EC200T

Revision: ECZ200TCNHAROZAOD8MI16

T41 BSP 2%
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HILEE PR R AT LA 4G BEEUEAE 1!
C. #4714 pppd call quectel-ppp &

> AuthReqg
» AuthA

B B FT BN 5 BE G A T
D. &l /etc/resolv.conf & 5A B E DNS, WA LLEEAT F—22

[root@Ingenic-ucl 1:~]# cat /etc/resolv.co
nameserver 61.132.163.68
nameserver 202.102.213.68

E. ping www.baidu.com ik

m

8|

n (14.215.
5.177.38
5.177.38
5 1771.38
5.177.38

14.

=
NS

2
s
2
2

1
1
1
i

'_I.
NS

T41 BSP 2%
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6.16.2 GobNet

F—: ANE gobnet I 7SN HEH L T A

A. /drivers/net/usb/Makefile (¥In R Pi4T)

+ obj-y += GobiNet.o

+ GobiNet-objs := GobiUSBNet.o QMIDevice.o QMI.o

B. /drivers/net/usb/qmi_wwan.c (VER FH—4T/%9)

= //{QMI_GOBI DEVICE(@x05c6, 0x9215)}, /* Acer Gobi 2000 Modem
device (VP413) */

C. /drivers/usb/serial/qcserial.c (VER FIE—47/%09)

- //{USB_DEVICE(©x05c6, 0x9215)}, /* Acer Gobi 2000 Modem device
(VP413) */

BB WREE (k)

[*] Device Drivers —

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

F=0: BRI NIZEHAT quectel-CM &R A .
6.16.3 WWAN

FE—: (ERCE gobnet N FELANZHBL UL FRID: ZEMMFK 7.4.2 Wwan
i
W AMIE (WEFERETO
[*] Device Drivers —
-*- Network device support —
USB Network Adapters —
{*} Multi-purpose USB Networking Framework
<*> QMI WWAN driver for Qualcomm MSM based 3G and LTE mode
ms

F=0: BRI NZEHAT quectel-CM &RIA .

T41 BSP F55%
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[  w=

71 #HERRF

X — R s KR, 755 SD KA 5, Bk %11 uboot ke F flash H.
PLJE st ] B2 M flash HH )5 3.

7.1.1 FMEFIHX

¥tk sd =, FBK R )53 uboot e F SD .
AR L FEAT — IR, EATH I uboot WA T E AT S, fad itk
PRALFRAY) SD KAl MEIEH RAEH .

A VR

Fiff 72 8 AR VT U | TF R 368 B35 5 SR A2 sdb( RT E A sde B sdd,
ALLEE SR SD RN GRS BRI T a] BE 2 WA HUI A SO R

A. E1#; SD &

umount /media/user/*

B. ¥ SD REH7IX
# sudo fdisk /dev/sdb

Command (m for help): o - AR — R X R
Command (m for help): n -- M — 53X n
- - i 24T

Partition type:
p primary (@ primary, © extended, 4 free)
e extended

Select (default p):

--[FZEERNR p, GIEESX

Partition number (1-4, default 1):

T41 BSP F55%
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--EZEEBINGE 1 55X

First sector (2048-15261695, default 2048):

-- I ZEfE B INME 2048

--2048 53 X {E IMB 7 &, % uboot Z5H T Z¥[H]

Last sector, +sectors or +size{K,M,G,T,P} (2048-15261695, default 15261
695) :

-- [l A ERIAE 15261695

Command (m for help): w --lJa—F, | SD RHPEHANFXE

The partition table has been altered!

Calling ioctl() to re-read partition table.
Syncing disks.

FIRX B XE OB TERNK
D. 47 sync, R, EFHEFR, PCREFRAD X,

E. #&31k sd =N VFat XX RS-
# mkfs.vfat /dev/sdbl / /X BLE T X2 sdbl

F. %P R u-boot, IEFEXTN ) uboot Z5HY(3.1 uboot 4ii¥), AR u-boot-
with-spl.bin ARt sd 1) 17KB A2 A (7 /& dev/sdb 73 [X, AN/ dev/sdbl):
# dd if=u-boot-with-spl.bin of=/dev/sdb bs=1024 seek=17

B, w7 LRI SD RHIESE . R AT LS XA B B B 3T R
7.1.2 SD £B&zh

1) bootload BRI\ SE M nor TEEUS B1{E S, W nor JiAKEE ik uboot, HL7EAHE
MG, TFEMn T A

A. FEHIELF IS 3R AT AR

B. Ki% boot B, R/EWiITHEIE, 5 3s, AT boot #EI A AR uboot.

2) M sd REZNFF R, FEHLAT LD 12 N 5 2288, 2 uboot #2175

A. HAE, BHRERFNSUFEREI NS, B u-boot 9

B. NG A |

isvp# mw.b Ox80600000 Oxff 0x1000000 --5 =/NZHJE K/, XHIE T 16MB

C. Is SD K+

isvp# fatls mmc ©
222944  u-boot-with-spl.bin
2368879 uimage
5 file(s), © dir(s)
D. load LI P A7 (X B GE% 172 nor Ji§ uboot)
isvp# fatload mmc @ ©x80600000 u-boot-with-spl.bin

E. 2XJEH WAF I EEE S A Nor

T41 BSP F55%
Copyright® 2005-2022 Ingenic Semiconductor Co., Ltd. All rights reserved. 70



1 £IE T41 BSP
. Ingenic

isvp# sf probe
isvp# sf erase 0x0 0x40000 --#[k uboot 4 [X K/ 256K
isvp# sf write Ox80600000 Ox0 0x40000 --Ff uboot 5 A Nor Ox0~0x40000 At

F. JEE CL 24 uboot e% 2 flash #1, T RJA B LLAE 2 M flash #1 [ uboot J5 3l .

7.2 UART Bl {ER&

BOOT SEL1 fit )y 1, BOOT SELO it & & 0 #£ X\ UART J5 3.

isvp_t41n_uart_msc fic & A PSR 35 esk SD/EMMC 48 MSC 2 H

isvp_t41n_uart_sfc it & AJ LASCRF R 3 Jabesk flash 55 SFC #2111 & .

1) Xshell #4F : 4 8---->{E#--->1% F YMODEM-->f] YMODEM k& i%---> % 4%
SO

& 7-1 Xshell #EH =,

o FE2iE (12) - Xshell 5 (Free for Home/School)
[P | ®8E =SV IBEM EWEE) 80w =

5 2N Alt+M Q &E&-5-69-
= 70 Alt+O

o WD) Alt+C

BFEAl)..

BAM..

BHE..
= FIEIP)...

FIEIRREE (V)

i EU)..

{#148(T) 3 EEREHASCIIS)...

HE(G) | xmopemp b
[a BER) Alts+P YMODEMIY) 3

EEERTEHREC)
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2) Minicom #1E:

& 7-2 Minicom #/EH R,

=gw ] WY LI LIRS >

[ymodem upload - Press CTRL-C to quit]
ni|Sending: t41_uartil_load_all_uboot_1-9600_msc.bin
ni|¥modem sectors/kbytes sent: 27/ 3k

7.3  Wpa_supplicant {E 5%

wpa_supplicant }2 wpa_cli f# 7775

731  BA

wpa_supplicant ;& —MER:. BLE WIFI 1 TH, © 28-S NEF: wpa supp
licant 5 wpa_cli. & HIR R H /2 server 5 client IR K. EHIEHN T, AILLUE
it wpa_cli ki AT WIFI FACE 5i&E8, WRARKRNFEZE, TLimENHERE
$28 F wpa_supplicant )4z 0 BT K.

A FEPHRAE T wpa cli #:47 WIFI I & 5i&EH .

732 ERFE

1) JA %)) wpa_supplicant N
$ wpa_supplicant -D nl80211 -i wlan® -c /etc/wpa_supplicant.conf -B

VER: /etc/wpa_supplicant.conf CAF B, #I0F A
ctrl interface=/var/run/wpa_supplicant
update_config=1

network={
ssid="TP-LINK XXXXX"
psk="YOUR_PASSWORD"
key_mgmt=WPA-PSK

}
2) Ja5h wpa cli M
$ wpa_cli -i wlan@ scan R ML wifi (4%
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$ wpa_cli -i wlan@ scan_result FTENH 2 wifi MZss R
$ wpa_cli -i wlan@ add_network VRN —A P 45 1 B

R A N 7 & . [WPA-PSK-CCMP+TKIP][WPA2-PSK-CCMP+TKIP][ESS] (wpa fill

B

wifi ZFZ: wifi_name

wifi Z0JE: 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 ©

R BRI T . [WEP][ESS] (wep HN%)

wifi ZFRjE: wifi_name

wifi %0 2: 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 BRI T & [ESS] (L)

wifi ZFFZ: 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) /P ip,netmask,gateway,dns
$ udhcpc -i wlane

PATTERE, BIREREM 2.
4)  RAFIER

$ wpa_cli -i wlan@ save_config

5) Wit

$ wpa_cli -i wlan® disable_network ©

6) HER A IER

$ wpa_cli -i wlan@ list_network FIHE AT DR AT 1 2

$ wpa_cli -i wlan@ select_network © B 1 AMRAEIIERE

$ wpa_cli -i wlan@ enable network @ e sE 1 MR IER:
7> Wit wifi

$ ifconfig wlan@ down
$ killall udhcpc
$ killall wpa supplicant

T41 BSP F55%
Copyright® 2005-2022 Ingenic Semiconductor Co., Ltd. All rights reserved. 73



1 T41 BSP
Ingenic

7.3.3 wpa_wifi_tool Ef /7%

wpa_wifi_tool /&% T wpa_supplicant % wpa cli f)— TP & wifi 1 T H,
J7 N R wifi . A E L RBAT P8 2 h R4, RIATSEI wifi
W EMIERESEIIRE .
T EMEA TR, SEbs wifi DIReF KA wpa cli 835 B #
A H] wpa_supplicant 323 .
T

A. 81T wpa_wifi_tool

B. #i N help T4 EE

C. s 4T SSID 4

D. c[n]i#HT wifi 8, RN AHH SSID W F AN, 8 SRR

SSID WA DA FH PR A7 3k () % b i B i N 3 6 o
E.eiBIHTH
HAhAS FH 775155 help

74 4G R@E&E

7.4.1 PPP iEX

A drivers/net/usb/qmi_wwan.c

diff --git a/drivers/net/usb/gmi_wwan.c b/drivers/net/usb/gmi_wwan.c
index 5645921..f8f0020 100644

--- a/drivers/net/usb/gmi_wwan.c

+++ b/drivers/net/usb/gqmi_wwan.c

@@ -614,7 +614,7 @@ static const struct usb_device id products[] = {

{QMI_GOBI_DEVICE(@x05c6, 0x9225)}, /* Sony Gobi 2000 Modem d
evice (N@279, VU730) */
{QMI_GOBI_DEVICE(Ox85c6, 0x9245)}, /* Samsung Gobi 2000 Mod
em device (VL176) */
{QMI_GOBI DEVICE(©x@3fe, ex251d)}, /* HP Gobi 2000 Modem dev
ice (VP412) */
- {QMI_GOBI DEVICE(©x05c6, ©x9215)}, /* Acer Gobi 2000 Modem
device (VP413) */
+// {QMI_GOBI DEVICE(©x@5c6, ©x9215)}, /* Acer Gobi 2000 Modem

device (VP413) */
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{OMI_GOBI_DEVICE(®x05c6, 0x9265)},

evice (VR305) */

{QMI_GOBI_DEVICE(0x05c6, 0x9235)},

odem device (VR306) */

{QMI_GOBI_DEVICE(@x@5c6, 0x9275)},

i 2000 Modem device (VR307) */

B drivers/usb/serial/option.c
--- a/drivers/usb/serial/option.c
+++ b/drivers/usb/serial/option.c

/* Asus Gobi 2000 Modem d

/* Top Global Gobi 2000 M

/* iRex Technologies Gob

@@ -530,6 +530,22 @@ static const struct option_blacklist_info telit le

920 blacklist = {
}s

static const struct usb_device id option_ids[] = {

+#if 1 //Added by Quectel

{ USB_DEVICE(©x05C6, 0x9090)
USB_DEVICE (0x05C6, 0x9003)
USB_DEVICE (0x2C7C, 0x0125)
USB_DEVICE (0x2C7C, 0x0121)
USB_DEVICE (0x05C6, 0x9215)
USB_DEVICE (0x2C7C, 0x0191)
USB_DEVICE (0x2C7C, ©x0195)
USB_DEVICE(©x2C7C, ©x0306)
USB_DEVICE(@x2C7C, ©x0296)
USB_DEVICE (0x2C7C, 0x0435)
USB_DEVICE(@x2C7C, ©x0512)
USB_DEVICE (0x2C7C, 0x6026)
USB_DEVICE(@x2C7C, 0x6120)
USB_DEVICE (0x2C7C, ©x6000)

+ + + + + + + + + + + + + o+
P . P Se Wl T S U S

+#tendif

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

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

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

ucis
uc2e
EC25
EC21
EC20
EGO1
EG95

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

EGO6/EPO6/EMO6 */

BG96
AG35

EG12/EG18 */
EC200 */

uczee */
EC200/UC200 */

*/
*/

{ USB_DEVICE(OPTION_VENDOR_ID, OPTION_PRODUCT RICOLA_LIGHT) },
@@ -1377,6 +1393,9 @@ static struct usb_serial driver option_1lport_devi

ce = {
#ifdef CONFIG_PM

.suspend = usb_wwan_suspend,

.resume
+#if 1 //add by Quectel

+ .reset_resume = usb_wwan_resume,

usb_wwan_resume,
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+#tendif
#tendif

};

@@ -1421,6 +1440,27 @@ static int option_probe(struct usb_serial *seria

1,
&serial->interface->cur_altsetting->desc;
struct usb_device descriptor *dev_desc = &serial->dev->descripto

rs

+#if 1 //Added by Quectel

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

+ if (serial->dev->descriptor.idVendor == cpu_to 1lel6(0x05C6) && s
erial->dev->descriptor.idProduct ==

+ cpu_to 1lel6(0x9003) && serial->interface->cur_alt
setting->desc.bInterfaceNumber >= 4)

+ return -ENODEV;

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

+ if (serial->dev->descriptor.idVendor == cpu_to_lel6(0x05C6) && s
erial->dev->descriptor.idProduct ==

+ cpu_to 1lel6(0x9215) && serial->interface->cur_alt
setting->desc.bInterfaceNumber >= 4)

+ return -ENODEV;

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

+ __ulé idProduct = lel6 to cpu(serial->dev->descriptor.id
Product);

+

+ //Quectel EC200&UC200's interface © can be used as USB Ne
twork device (ecm, rndis)

+ if (serial->interface->cur_altsetting->desc.bInterfaceCl
ass != OxFF)

+ return -ENODEV;

+ //Quectel EC25&EC21&EGI91&EGO5&EGO6&EPO6XEMO6&BGI6&AG3S5&E
G128&EG18's interface 4 can be used as USB network device (gmi,ecm,mbim)

+ if ((idProduct != 0x6026 && idProduct != 0x6126) && seria
1->interface->cur_altsetting->desc.bInterfaceNumber >= 4)

+ return -ENODEV;

+ ¥

+#endif

+

/* Never bind to the CD-Rom emulation interface */
if (iface_desc->bInterfaceClass == 0x08)
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return -ENODEV;

C drivers/usb/serial/qcserial.c

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

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

@@ -53,7 +53,7 @@ static const struct usb_device_id id_table[] = {
{DEVICE G1K(©x05c6, ©x9202)}, /* Generic Gobi Modem device */
{DEVICE G1K(©x05c6, ©x9203)}, /* Generic Gobi Modem device */
{DEVICE G1K(©x05c6, ©x9222)}, /* Generic Gobi Modem device */

- {DEVICE G1K(©x05c6, ©x9008)}, /* Generic Gobi QDL device */

+// {DEVICE G1K(©x05c6, 0x9008)}, /* Generic Gobi QDL device */
{DEVICE_G1K(@x05c6, 0x9009)}, /* Generic Gobi Modem device */
{DEVICE_G1K(@x@5c6, 0x9201)}, /* Generic Gobi QDL device */
{DEVICE_G1K(@x@5c6, 0x9221)}, /* Generic Gobi QDL device */

D drivers/net/usb/qmi_wwan.c

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

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

@@ -456,8 +456,22 @@ static struct urb *usb_wwan_setup_urb(struct usb_s
erial port *port,

/* Fill URB using supplied data. */

usb fill bulk urb(urb, serial->dev,
- usb_sndbulkpipe(serial->dev, endpoint) | dir,
- buf, len, callback, ctx);

+ 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->descr
iptor;

+ if (desc->idVendor == cpu_to 1lel6(0x05C6) && desc->idProd
uct == cpu_to_lel6(0x9090))

+ urb->transfer_flags |= URB_ZERO_PACKET;

+ if (desc->idVendor == cpu_to lel6(0x05C6) && desc->idProd
uct == cpu_to_lel6(0x9003))

+ urb->transfer_flags |= URB_ZERO_PACKET;

+ if (desc->idVendor == cpu_to lel6(0x05C6) && desc->idProd
uct == cpu_to 1lel6(0x9215))

+ urb->transfer_flags |= URB_ZERO_PACKET;
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+ if (desc->idVendor == cpu_to lel6(0x2C7C))

+ urb->transfer_flags |= URB_ZERO_PACKET;
+ ¥

+#endif

return urb;

7.4.2 Wwan &3,

A drivers/net/usb/qmi_wwan.c #sHI0A0 FACHE
--- 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)
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;

+ + + + + + 4+ o+ + + + + o+ o+ o+

+
-

+
+#include <linux/version.h>
+#if (LINUX_VERSION_CODE < KERNEL_VERSION( 3,9,1 ))
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+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_len)

+ return 0;

+ switch (skb->data[@] & @xf@) {

+ case 0x40:

+ proto = htons(ETH P _IP);

+ break;

+ case Ox60:

+ proto = htons(ETH_P_IPV6);

+ break;

+ case 0x00:

+ if (is_multicast_ether_addr(skb->data))

+ return 1;

+ /* possibly bogus destination - rewrite just in ca
se */

+ skb_reset _mac_header(skb);

+ goto fix_dest;

+ default:

+ /* pass along other packets without modifications
*/

+ return 1;

+ ¥

+ if (skb_headroom(skb) < ETH_HLEN)

+ return 0;

+ skb_push(skb, ETH_HLEN);

+ skb_reset_mac_header(skb);

+ eth_hdr(skb)->h_proto = proto;

+ memset (eth_hdr(skb)->h_source, @0, 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[@] & 0xde) == 0x40;

+}
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+#tendif
+#endif

+

/* 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 = &mi_wwan_netdev_ops;
+
+#if 1 //Added by Quectel
+ if (dev->udev->descriptor.idVendor == cpu_to lel6(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&EGI1&EGO5&EGO6&EP
O6&EMO6&EG12&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 assig
nment bit */

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

+ ¥

+#endif

+ usb_control_msg(

+ interface_to _usbdev(intf),

+ usb _sndctrlpipe(interface to usbdev(intf),
0),

+ @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.bInterfaceNumbe
r,
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+ NULL, ©, 100);
+ }
+#endif
+
err:
return status;

¥
@@ -416,6 +509,10 @@ static const struct driver_info gmi_wwan_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
#define HUAWEI_ VENDOR_ID 0x12D1
@@ -434,6 +531,31 @@ static const struct driver_info gmi_wwan_info =
{

QMI_FIXED INTF(vend, prod, 9)

static const struct usb device id products[] = {
+#if 1 //Added by Quectel
+#ifndef QMI_FIXED_ INTF
+ /* map QMI/wwan function by a fixed interface number */
+#define QMI_FIXED_INTF(vend, prod, num) \
.match_flags = USB_DEVICE_ID MATCH_DEVICE |
USB_DEVICE_ID MATCH_INT_INFO, \
.idVendor = vend, \
.idProduct = prod, \
.bInterfaceClass = oxff, \
.bInterfaceSubClass = oxff, \
oxff, \
.driver_info = (unsigned long)&gmi_wwan_force_int##tnum,

.bInterfaceProtocol

+ + + + o+ + 4+ o+

+#endif

+ { QMI_FIXED_INTF(@x05C6, 0x9003, 4) }, /* Quectel UC20 */
{ QMI_FIXED_INTF(@x2C7C, 0x0125, 4) }, /* Quectel EC25 */
{ QMI_FIXED_INTF(@x2C7C, 0x0121, 4) }, /* Quectel EC21 */
{ QMI_FIXED_INTF(@x05C6, 0x9215, 4) }, /* Quectel EC20 */
{ QMI_FIXED_INTF(@x2C7C, 0x0191, 4) }, /* Quectel EG91 */

+ + + 4+

T41 BSP F55%
Copyright® 2005-2022 Ingenic Semiconductor Co., Ltd. All rights reserved. 8!



1 FIE T41 BSP
[ | Ingenic

+ { QMI_FIXED_ INTF(@x2C7C, 0x0195, 4) }, /* Quectel EG95 */
+ { QMI_FIXED_INTF(@x2C7C, 0x0306, 4) }, /* Quectel EGO6/EPO6/EMO6
*/
+ { QMI_FIXED_INTF(@x2C7C, 0x0512, 4) }, /* Quectel EG12/EP12/EM12
/EG16/EG18 */
+ { QMI_FIXED_INTF(@x2C7C, 0x0296, 4) }, /* Quectel BG96 */
+ { QMI_FIXED_INTF(@x2C7C, 0x0435, 4) }, /* Quectel AG35 */
+#endif
+
/*¥ 1. CDC ECM like devices match on the control interface */
{ /* Huawei E392, E398 and possibly others sharing both dev
ice id and more... */

USB_VENDOR_AND_INTERFACE_INFO(HUAWEI_VENDOR_ID, USB_CLAS
S_VENDOR_SPEC, 1, 9),
@@ -614,7 +736,7 @@ static const struct usb_device id products[] = {

{QMI_GOBI_DEVICE(@x05c6, 0x9225)}, /* Sony Gobi 2000 Modem d
evice (N@279, VU730) */
{QMI_GOBI_DEVICE(Ox85c6, 0x9245)}, /* Samsung Gobi 2000 Mod
em device (VL176) */
{QMI_GOBI DEVICE(©x@3fe, ex251d)}, /* HP Gobi 2000 Modem dev
ice (VP412) */
- {QMI_GOBI DEVICE(©x05c6, ©x9215)}, /* Acer Gobi 2000 Modem
device (VP413) */
+// {QMI_GOBI DEVICE(©x@5c6, ©x9215)}, /* Acer Gobi 2000 Modem
device (VP413) */
{QMI_GOBI_DEVICE(@x05c6, 0x9265)}, /* Asus Gobi 2000 Modem d
evice (VR305) */
{QMI_GOBI_DEVICE(©x85c6, 0x9235)}, /* Top Global Gobi 2000 M
odem device (VR306) */
{QMI_GOBI_DEVICE(©x05c6, 0x9275)}, /* iRex Technologies Gob

i 2000 Modem device (VR307) */

B drivers/net/usb/qmi_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 le
920 blacklist = {

};

static const struct usb _device id option_ids[] = {
+#if 1 //Added by Quectel
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UuC15
uc2e
EC25
EC21
EC20
EGI1
EG95

EGO6/EPO6/EMO6 */

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

EG12/EP12/EM12/EG16/E

BG96
AG35

*/
*/

+ { USB_DEVICE(©x@5C6, ©x9090) }, /* Quectel
+ { USB_DEVICE(@x05C6, 0x9003) }, /* Quectel
+ { USB_DEVICE(0x2C7C, 0x0125) }, /* Quectel
+ { USB_DEVICE(@x2C7C, 0x0121) }, /* Quectel
+ { USB_DEVICE(@x05C6, 0x9215) }, /* Quectel
+ { USB_DEVICE(@x2C7C, 0x0191) }, /* Quectel
+ { USB_DEVICE(@x2C7C, 0x0195) }, /* Quectel
+ { USB_DEVICE(@x2C7C, 0x0306) }, /* Quectel
+ { USB_DEVICE(@x2C7C, 0x0512) }, /* Quectel
G18 */
+ { USB_DEVICE(@x2C7C, 0x0296) }, /* Quectel
+ { USB_DEVICE(@x2C7C, 0x0435) }, /* Quectel
+#endif
{ 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 = (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)
bs
{ 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_lport_devi
ce = {
#ifdef CONFIG_PM
.suspend = usb_wwan_suspend,
.resume = usb_wwan_resume,
+#if 1 //Added by Quectel
+ .reset_resume = usb_wwan_resume,
+#endif
#endif
s
@@ -1444,6 +1460,22 @@ static int option_probe(struct usb_serial *seria
1,

iface_desc->bInterfaceClass != USB_CLASS CDC_DATA)

return -ENODEV;

T41 BSP k&%

Copyright® 2005-2022 Ingenic Semiconductor Co., Ltd. All rights reserved. &3



1 FIE T41 BSP
[ | Ingenic

+#if 1 //Added by Quectel

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

+ if (serial->dev->descriptor.idVendor == cpu_to lel6(0x05C6)

+ && serial->dev->descriptor.idProduct == cpu_to_le
16(0x9003)

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

+ return -ENODEV;

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

+ if (serial->dev->descriptor.idVendor == cpu_to 1lel6(0x05C6)

+ && serial->dev->descriptor.idProduct == cpu_to le
16(0x9215)

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

+ return -ENODEV;

+ //Quectel EC25&EC21&EG91&EGISREGO6&EPO6REMO6&BGO6/AG35"s interfa
ce 4 can be used as USB network device

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

+ && serial->interface->cur_altsetting->desc.bInter
faceNumber >= 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/qcserial.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 (VP41

2) */

{USB_DEVICE(0x03f0@, 0x251d)}, /* HP Gobi 2000 Modem device (VP
412) */

{USB_DEVICE(0x05c6, 0x9214)}, /* Acer Gobi 2000 QDL device (VP
413) */

- {USB_DEVICE(@x05c6, ©x9215)}, /* Acer Gobi 2000 Modem device
(VP413) */
+// {USB_DEVICE(©x05c6, ©x9215)}, /* Acer Gobi 2000 Modem device
(VP413) */
{USB_DEVICE (0x05c6, 0x9264)}, /* Asus Gobi 2000 QDL device (VR
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{USB_DEVICE (0x05c6, ©x9265)}, /* Asus Gobi 2000 Modem device
(VR305) */

{USB_DEVICE (0x05c6, ©x9234)}, /* Top Global Gobi 2000 QDL devi
ce (VR306) */

D drivers/usb/serial/usb_wwan.c
--- 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_s
erial port *port,
usb_sndbulkpipe(serial->dev, endpoint) | dir,
buf, len, callback, ctx);

+#if 1 //Added by Quectel for zero packet

5 if (dir == USB_DIR_OUT) {

+ struct usb_device descriptor *desc = &serial->dev->descr
iptor;

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

+ urb->transfer_flags |= URB_ZERO_PACKET;

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

+ urb->transfer_flags |= URB_ZERO_PACKET;

+ if (desc->idVendor == cpu_to lel6(0x05C6) && desc->idProd

uct == cpu_to_lel6(0x9215))

+ urb->transfer flags |= URB_ZERO_PACKET;
+ if (desc->idVendor == cpu_to_lel6(0x2C7C))
+ urb->transfer flags |= URB_ZERO_PACKET;
+ }
+#endif
+
return urb;
}

7.5 RRAUEA

ISVP_Devkit g A T2 iji #H

ISVP fRATH 2 (FBELRAF IR K SDK FHCAF) e —WRFL ) TAE, Hiihk

ARACHIThAE. BRI LRSI,
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ain JL/NERS, KT REIR Devkit B8, 13X JLANE 53 (8] AT BEAFAE — & B¢ &,
T [EA T, SIATRE e I 1R .
WA TR A LA v S ST
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