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2. EHA-A
2.1 BRI aEN-AH

«—DT— TW1 TOP

| Ly p—
—FESET—» RN TWI_ENGINE
- = -
TWIDRIVER «—={ CEG REG »  CCU
CFG_REG |ag—

|1

iz b sy | SEND_FIFQ |+
T W5 (L

abdma rx rm— | RECV_FIFO [ PE - T“I_SIIJ

B 1: TWI =4 %

TWI 3% | # WA Bl 0 b TR o 245 ) 8 R AR B 18 5 3 £ 7 100Kbps, i e 18 15 3 £ 7] LA 3|
400K bps. £ # CPUX Bk iy TWI % #| & Bf 7 JF & B T APB2, CPUS Z# R-TWI Bt 4FJ5 &k B T APBS.
TWI % #3048 89 77 2\ 845 @ /% % 72 DMA 24,

Al00 FE&Z#H 6% TWI, @4 4% TWI 528 S TWI, E+ S TWI0 /£ % 5 PMU i 15 (£ A,
ZTWI AW E LA A 6.

2.2 M RARESNZL

2.2.1 B AIE

MARAE HREUHA

TWI Two Wire Interface, 2 &-F & # 2 12C FRE B L & 54 &
ERBIRRATE, RO R 2
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222 B ARIE

mEAE  EERY

Sunxi AR EF B linux F AT &

12C_dapter linux W& F 12C R4 EMENT R EXLIC EAWEHE, aMELEEETARCKE
12C algorithm linux A F 2C R & B EH M E T X, #R 2C R AFREH 5 12C & [ e # 5 7 %

I2C Client linux W& ¥ 12C £ &% = X
12C Driver linux WA % 12C 1% & W o i 3 5 2 X

2.3 BT ENE

TEAFE ) Sunxi AT EF, TWIEHBEWNKEFE; B TEH-ERFLENE A TWIL =4
B, BT E LM, AT ER AL00 F& LB TWIO =6 B E (Hi TWI B4 28 E X400,

2.3.1 device tree ZX AL &

BKEMFHFENRZRER A FENERTE, K& XHNEE H: kernel/linux-4.9/arch/

arm64/boot/dts/sunxi/sun50iw10p1.dtsi, TWI & £ #71% & A B & 40 T BT o :

twi0: twi@0x05002000
#address-cells = <1>;
#size-cells = <0>;
compatible = "allwinner,sun50i-twi"; NEKE %, FT Ry ok & 4=
device type="twi0"; /K& K4, Fl Tsys_configfex/CE
reg = <0x0 0x05002000 0x0 0x400>; NTWIDR &R FFHERE
interrupts = <GIC_SPI 7 IRQ_TYPE_LEVEL HIGH>;  /TWIOR %+ W5, $irEA
clocks = <&clk_twi0>; /% &1 F 8 it 44
clock-frequency = <400000>;  /TWIOE | 2 # B 40 I
pinctrl-names = "default", "sleep";  /TWIOH= % & F I Pinf 2 ¥, X Pdefault 4 B % BE MG ML E, sleep A7 HEHR BT AN 5| I &
pinctrl-0 = <&twi0_pins a>;  /TWIOEE | % defaulti £ i B pinfH B &
pinctrl-1 = <&twi0_pins_b>; /TWI0IE | % sleep it £ Fl Hpin B &

twi_drv_used = <I>; /Bl DMATE % 314
status = "disabled"; //TWIOE | % 7 6 % &

R BBERTH, EAXLT
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AT ETWI ELIR KA X p&F—A TWI 54 2, FEAZ Device Tree F H aliases 77 &+
H—TWIF EEER 4.

aliases {
soc_twi0 = &twi0;
soc_twil = &twil;
soc_twi2 = &twi2;
soc_twi3 = &twi3;

Al e A FHE “wi” mES R TWET, £ TWLELWE 7+ 7 L& of alias_get_id()
B R BURT AL TWI 35 88 B9 20 F 9 700 AT X A & — D TWI 42 25

H & twi0 pins_a, twi0 pins'b 8 B2 & X #F % % # kernel/linux-4.9/ arch/ arm64/boot/ dts/ sunxi/
sun50iw10p1-pinctrl.dtsi, FARECE 40 T TR

twi0_pins_a2: twi0@0 {

allwinner,pins = "PD14", "PD15";; J/TWIEE ) 86 F B 5| B
allwinner,pname = "twi0_scl", "twi0_sda"; /TWIi= | 8495 i 3h 86 3t B
allwinner,function = "twi0"; /Bl B fe A

allwinner,muxsel = <4>; Va8 A

allwinner,drive = <0>; /io ¥R ) #E.

allwinner,pull = <0>; /R R LR A

Bs

twi0_pins_b: twi0@!1 {
allwinner,pins = "PD14", "PD15";
allwinner,function = "io_disabled";
allwinner,muxsel = <7>;
allwinner,drive = <1>;

allwinner,pull = <0>;

7 41 clk_twi0 B9 B2 B X ¥ & 4 kernel/linux-4.9/arch/armé64/boot/dts/sunxi/sun50iw10p1-clk.dtsi,
EREE T AR

clk_twi0: twi0 {

#clock-cells = <0>;

compatible = "allwinner,periph-clock";

clock-output-names = "twi0"; /48 & clock% #%, T ILEclock®t &
4

DR B ERATH, XK 4
Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner
L A5 E

2.3.2 board.dts X 2% Bt &

board.dts fl TR F & —MRATFEWE&EERE (Wmperf R, qa ik, ver REF %), EW@HILERE R
47 % L8 device tree BRI BZ B {5 B . board.dts B % 7% % /device/config/chips/al00/configs/*/board.dts,
2 A100 perfl F & 89 % 42 % /device/config/chips/al00/configs/perfl/board.dts, £ # TWIO &y E KB & 4o
T

twi0_pins_a: twi0@0 {
allwinner,pins = "PHO", "PH1";
allwinner,pname = "twi0_scl", "twi0_sda";

allwinner,function = "twi0";

allwinner,muxsel = <2>; U\&
allwinner,drive = <1>; §6
allwinner,pull = <03; N

N

b8

twi0_pins_b: twi0@!1 {
allwinner,pins = "PHO", "PH1";
allwinner,function = "io_disabled";
allwinner,muxsel = <7>;
allwinner,drive = <1>;
allwinner,pull = <0>;

b

twi0: twi@0x05002000{
clock-frequency = <400000>; //i2cHT 45857 % H 400K
pinctrl-0 = <&twi0_pins_a>;
pinctrl-1 = <&twi0_pins b>;
status = "okay"; //EBETWIO
¥

X F TWIL iR 4, 1 B &5 B 4E 71 A Device Tree 48 iz TWI = %] & 87 7 A5 TWI 1= #
# X zh i) probe B %% % T of i2c register devices(), E I BIFEN E F T A8 TWI X4

twi0: twi@0x01c2ac00{
#address-cells = <1>;
#size-cells = <0>;

eeprom@50 {
compatible = "atmel,24¢c16"; /EL AR E & LA, F T W) fnik & W4 E
reg = <0x50>; V' & 2R
B
3

DR B ERATH, XK 5
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2.3.3 kernel menuconfig it &

E A AT HAN WK B F (kernel/linux-4.9), 31T make ARCH=arm64 menuconfig # N\ fit, & £

FE, HEUT IS REME:

e F 4, % Device Drivers it W # N\ T —

FWE, wTEA:

Linux/arm 4.9.170 Kernel Configuration

Arrow keys navigate the menu.

----) . QHighlighted letters~g§e hotkeys.

ess <Esc=<Esc> to

:Mgggﬁaularizes features. &
Se h. Legend: [*] buil¥=in [ ] excluded module <= = module able
n L o & i

<Enter> selects submenus ---= (or empty submenus

des,

Pressin QfY> includes, <N= ex ty
%§§%, <?> for Help, </ €§%r

N (-)

8 Boot 0ptinn5§> S

CPU Power Management
Floating point emulation
Userspace binary formats
Power management options
Networking support ---=
evice Drivers

Firmware Drivers
File systems ---=

--ex

-

O

Q O

O

---=
---=
---=

M A S F

Kernel hacking ---=
Security options
Cryptographic API
Library routines

[ 1 Virtualization

--e=
--e=
.-

= Exit = < Help = = Save = = Load =

& 2: Device Driver

o 4h/5, #HF 12Csupport I, #HNT—REE, W THEF:

T M BB FTH, ERL R 6
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Device Drivers
Arrow keys navigate the menu. <Enter= selects submenus ---= (or empty 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 <M= module < > module capable
~(-)
< » Serial ATA and Parallel ATA drivers (libata) ----
[ 1 Multiple devices driver support (RAID and LVM) ----
= » Generic Target Core Mod (TCM) and ConfigFS Infrastructure ----
[ 1 Network device support ----
[ 1 Open-Channel S$5D target support ----
Input device support ---=
Character devices --->
[*] SPI support ---=
< » SPMI support ----
= » HSI support ----
PPS support ---=
_~ PTP clock support ---=
(SQ Pin controllers éﬁgg

@v
N

< Exit =

& 3: 12C support

o WEFEWREFHF I2C #0, ## 12C device interface, 2 T E Fok~:

I2C support
Arrow keys navigate the menu. <Enter= selects submenus ---= (or empty 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 =M= module = > module capable

I2C support

Enable compatibility bits for old user-space
2C device interface YSQ

T2C bus multiplexing support \g&
MultiplexerF2C Chip support ---zc)

Autoselect rtinent helper modul
SMBus -specific protocols \

I2C Algorithms ---=

I2C Hardware Bus support ---=

I2C/5MBus Test Stub

I2C slave support

I2C Core debugging messages

T2C Algorithm debugging messages

I2C Bus debugging messages

= Exit = = Help = = Save =

&l 4: 12C device interface

o [ )5, ##F 12C HardWare Bus support £ 51, # A T—REE, @ TEH~:

T M BB FTH, ERL R 7
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Arrow keys navigate the menu.

-

=M= modularizes features.
Legend:

Search.

I2C support
<Enter=> selects submenus ---= (or empty submenus
Highlighted letters are hotkeys. Pressing <Y= includes, =N= excludes,
Press <Esc=<Esc> to exit, <?= for Help, =/= for
[*] built-in [ ] excluded <M= module < > module capable

[

-*- I2C support

1 Enable compatibility bits for old user-space

I2C device interface

I2C bus multiplexing support
Multiplexer I2C Chip support --->

Autoselect pertinent helper modules
SMBus -specific protocols

I2C Algorithms ---=

2C Hardware Bus support

I2C/SMBus Test Stub

I2C slave support

I2C Core debugging messages

I2C Algorithm debugging messages

I2C Bus debugg{gg} ssages

&
N

\ < Save = < Loa$\§\

< Exit = < Help E@}

e ¥ SUNXII2C

Arrow keys navigate the menu.

——--).

=M= modularizes features.

Search.

K 5: 2C HardWare Bus support

controller &£ 1, T & FEAHFERIFHNZ, W HFREHR,

T2C Hardware Bus support

<Enter> selects submenus ---> (or empty submenus
Highlighted letters are hotkeys. Pressing <Y= includes, =N= excludes,
Press <Esc=<Esc> to exit, <?= for Help, =/= for

Legend: [*] built-in [ ] excluded <M= module =< > module capable

35

AA A AERA A A

M

=
+

N

= =

*** 12C system bus doivers (mostly embedded)/ system-on-chip) **:
> CBUS I2C driver O S
> S5ynopsys Design@ﬁ?e Platform

EMMA Mobile s es I2C adapter

GPI0-based bitbanging I2C

Marvell mvb4xxx I2C Controller

OpenCores I2C Controller

UNXI I2C controllen

PCA9564/PCA9665 as platform device
Fockchip RK3xxx I2C adapter

Simtec Generic I2C interface

Xilinx I2C Controller

*** External I2C/SMBus adapter drivers ***
Diolan U2C-12 USB adapter

=
=
=
=
=
=
=
=

=

< Exit > < Help = < Save > < Load =

W T AR

& 6: SUNXI I2C controller

T M BB FTH, ERL R
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12C K &M JE R A AL T W AZ & drivers/i2c/buesses H & T :

kernel/linux-4.9/drivers/i2c/
I— busses
| —i2c-sunxic // SunxiF 6 HI2CHE#| B B3 KA

| F—i2c-sunxih N HSunxiTFEHDRCER BRI N T —HE, HEEH
| F—i2c-sunxi-test.c //SunxiF & Bi2ci % KR

— i2c-core.c N I2CF R G X R T B
F—i2c-dev.c /N DRCF F AR &KX, I VLEMAE X R & X tF, 78RR

2.5 W AE A4

user Application sysfs
client driver char device
12C core
kernel adapter algorithm board info
12C framework
[2C busses I2C algos [2C muxes
[2C Controller
hardware
12C device 12C device 12C device

DR B ERATH, XK 9
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B 7: TWI £ 35 25 4 A

Linux ¥ 2C R & &t L EFoR, EFAa#l%n kT =4 B

1. flP= 45 BT A E F 12C & & p R AR JF
zm&,&ﬁziﬁﬁA;
3. B, EEREREL, BT 12C =5 E 5 12C 4%,

H, Linux W78 12C BB F AEHEEXT UL K 6 ML

1. I2C framework #& £t —fF “3/ |[A12C slave devices # 77 % . B T iX Hislave devices B 12€ controller
w4, EmWEZEd 12C controller I 5 52 I X — H 47

2. %3t 12C framework B9 %, AP A UFA RO RC REWE ALY, REEZRAARGHWED,
AU E R & #ATEE. E#’fﬂi? %ﬁm&%%ﬁ%w*& EE Y driver (WnkhiE R, &
% k% %), 12C framework W B N FH X & WA A BRI REERMUAE D, AP SEAEFTLLE
HZEOHENEERE R

3. 7 12C framework W&}, A 12C core. 12C busses. 12C algos 7 12C muxes 4 /M 3k,

4. 12C core £ | 12C adapter 7 12C algorithm # /> ¥ 34 % 12C controller B3 &, £ 12C client
#1 12C driver %éa 2‘& 12C slave device FY 3 &6 (X 7 1% & £ & 5 8 device A7 device driver). 74,
T 12C X, 3T smbus #3523, SMBus (System Management Bus, R & EE K4 ) Bk,

5. 12C busses = % |~ 12C controllerdrivers #J % &, {&-T drivers/i2c/busses/ B 5k -, i2c-sunxi-test.c.

12c-sunxi.cy 12c-sunxi.ho

6. 12C algos 4 7 — Lb3@ ] #7 12C algorithm, F7iE #Y algorithm, Z35 12C th W EE 7k, AT
I 12C B read/write 454, —RERLT, FEEBEELH, 1TFERHXEZE X

DR B ERATH, XK 10
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3.1 1i2c-core £ O

3.1.1 12¢_transfer()

Sk X #5| Al:i2c-dev.h

VAL E : i2c-dev.c S
B#Z A : inti2c_transfer(struct i2c_adapter *adap,$truct i2c_msg *msgs, int nuf1) ’\\6
e R T ARRCEREFRCE & 2 |8 B — £ #08 #12C messageX & . N
3 adap, 15 FTRBMI2CE & EH % ; msgs, i2c msgkK A A4 num, 7%k EEAETAC msg
& EE: >0, EEAEMmsg N <0, KK

3.1.2 12¢c_master recv()

kX5 Fl:i2¢e-dev.h

FEAEALE: i2¢-dev.c

H# E A : inti2c_master_recv(const struct i2c_client *client, char *buf, int count)

aE R Wi H Ki2c transfer() 78 R —KI2c B R AE

Z ¥ client, M LA2CKR &M EF; buf, FATREEURFINEIEZF; count, KEZFbufKE
R’ EE: >0, RAERMETL; <0, KK

3.1.3 12¢_master send()

Sk X 5] Fl:i2c-dev.h

RAGMLE : i2c-dev.c

B #JF A : inti2c master send(const struct i2c_client *client, const char *buf, int count)
R W H Ki2c transfer() T R —KI2c K % #AF.

ZH UL client, M LRI2CAREBIER; buf, EXXWEHKE; count, EXXWBEEKE
B EAE: >0, RIXZNTHE: <0, XK

T M BB FTH, ERL R 11
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3.1.412c_smbus_read byte()

3k XA 5| Fl:i2c-dev.h

BAALE: i2c-dev.c

¥k B A . s32i2¢c_smbus_read byte(const struct i2c_client *client)

e R NRCERLBR—AFF., (AIMRLEIi2c_transfer()EZH, UTFIANAFEDE. )
S client, 514 LA I2CA K&

& EE: >0, EEEIWHEE; <0, KK

3.1.5 12¢c_smbus_write byte()

Sk X 5| fl:i2¢c-dev.h

BEIALE : i2c-dev.c

B # R A : s321i2c_smbus_write_byte(const struct i2c_client *client, u8 value)
R ARCEEABEA—AF T,

ZHH: client, 15 H S AHRCAEZE; value, EENHHKME

B EE: 0, & <0, KK

3.1.6 i2c_smbus_read byte data()

3k X 5| Hl:i2e-dev.h

RAGALE : 12¢-dev.c

H#HF A : s32i2c smbus read byte data(const structi2c_client *client, u§ command)

et : NRCKE &% WP BRI —AFA.

S client, [ 4 A WI2CA K4, command, RCHNFEEHFOF T 448 (ARHEME)
& EAE: >0, EEREAMEHE; <0, XK

T M BB FTH, ERL R 12
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3.1.7 12c_smbus_write byte data()

Sk X 5] Fl:i2c-dev.h

BAALE: i2c-dev.c

B#F A : s32i2c_smbus_write_byte data(const struct i2c_client *client, u8 command,u8 value)

HitR: ARCE &4 RBAE A5,

S B client, 3518 %A WI2CA %K &; command, RCHINEKFEHE0TFT T A A (BIRBEME) ; value, EENWEME
OB 0, R <0, &K

(*/C/

3.1.8 12¢_smbus read word ‘data()

2,

/O¢

Sk X 5| fl:i2¢c-dev.h

BEIALE : i2c-dev.c

B E A : s32i2c_smbus_read word data(const struct i2¢_client *client, u8 command)

Hred it ARCREHE ZMBAER— I wordk 5 (FANFF, B TRCEESTFHELINFL) .
¥ client, 5 H LRTEII2CA K % ; command, RCHNEKIEWEOF F &4 (BlRHEE)

& EE: >0, RREAWEE; <0, KK

3.1.912c_smbus_write word data()

3k X 5| Hl:i2e-dev.h

RAGALE : 12¢-dev.c

B F A : s32i2c smbus write word data(const struct i2c_client *client, u8 command,ul6 value)

HEER R ARCER &R mBEALEN— A wordk e (FHAFT) .

Z ¥ client, 38§ LRTHI2CAIX %, command, RCHNEKIBHFOF 448 (BREME) , value, EENHHME
B EAE: 0, &H; <0, kMK

T M BB FTH, ERL R
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3.1.10 i2c_smbus_read block data()

Sk X 5] Fl:i2c-dev.h

BAALE: i2c-dev.c

B4 F A : s32i2c_smbus_read block data(const struct i2c_client *client, u8 command,u8 *values)

A NRCR & R A ER—HREKE.

ZHIA: client, 36 M LRERCAK 4, command, RCHNBEFENFOF T &4 (B REME) , values, A TIRFREE M EIE
& EE: >0, EHEWHKEKE; <0, kK

3.:1.11 12c_smbus_write block data()

Sk X 5| fl:i2¢c-dev.h

BEIALE : i2c-dev.c

B #E A : s32i2c_smbus_write_block data(const struct i2c_client *client, u§ command,u8 length, const u8 *values)
Hred R : ARCREETmMBATAN—REE (KERARTT) .

ZH VA client, 36 LRM2CAK % ; command, RCHNEKEHWEOF T HA (BlEHEED ; length, EFNHHKEKE; values, EF NPT
B EE: 0, & <0, KK

32i2c Al P A A EH

i2c WRBEAAZF B LM F AR FRBEEN, 7 AETF R X580 (open, write, read,
ioctrl) % 1E N4Z B F F #/dev/i2es* X R & R A X EE T, i2c M AW MEE X i2cadev.c BT,
AHEENLBUHREZNLANED:

3.2.1 12cdev_open()

B JE A : static int i2cdev_open(struct inode *inode, struct file *file)

HeeRik: BF (CEEE%) & Mopen(file)rt B A BT Hi %Kk, T —Ai2eik &, LG X RE 5 R Fi2c R & 715 4 1E
%43t inode: inodeT & ; file: fileZE 441k

REME: XD F

DR B ERATH, XK 14
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3.2.2 12cdev_read()

%k R AL static ssize_ti2cdev_read(struct file *file, char __user *buf, size_t count,loff t *offset)

kR BF (CEE%) #MArcad)r AR, KX EE EEE —HRR2cR & FIREIE. J&E R i2c_xfers it 0 4E
S file, fileZEH#1&; buf, B # iEbuf; offset, X4 1wi%,

REME: RIHEERFNFTE, KWL E A

3.2.3 i2cdev_write()

L
5
S

N
B E A static ssize ti2cdev write(struct file *file, const char _ user *buf,size t count, loff t *offset) \\\\j
R BF (CEES) FRwrteQR ARANREK. GEXHETSHKE —HELR2ck & T EHE. JKEF A i2c_xferf? i 5 5E
SHIHA: file, fileEMIK; buf, ELHIEbUL; offset, XL,
REE: RIEEO, KGR E7E

3.2.4 12cdev _ioctl()

H#HJE A : static long i2cdev_ioctl(struct file *file, unsigned int cmd, unsigned long arg)

Fi2k & B E B R, # Fsmbus®s, AT UE I ZEK.
BB file, filedstfhovemd, 154, arg, H s,
REE: RIANEEO, KK 7%

EE#R: BRF (CEE%) P AioctlOR B M B, G XHEBilo—HMi2c k& EE. ZIERREA, 7 UBK2cK &M H UL,

T M BB FTH, ERL R
Copyright © 2020 Allwinner Technology. All rights reserved.
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4. 1 3RAE 30

4.1 #| A i2c-core B O i

T 2 — > EEPROM ¥ 12C % % B 3,

TREIN G .

E TWI &% &

ZRER AT RIERC B &, FrUlE e

it sysfs

#define EEPROM_ATTR(_name) \

{ \
.attr = { .name = # name,.mode = 0444 }, \
.show = name## . show, \

}

struct i2¢_client *this_client;

static const struct i2c_device id at24 ids[] = {
{"24cl6",0 },
{ /* END OF LIST %/}

3

MODULE DEVICE TABLE(i2c, at24 ids);

static int eeprom_i2c_rxdata(char *rxdata, int length)

{

int ret;

struct i2c_msg msgs[] = {
{
.addr =this_client->addr,
flags =0,
len =1,
.buf = &rxdata[0],

.addr =this_client->addr,
flags =12C_M RD,
Jen = length,
.buf = &rxdata[l],
b
3

ret =i2c_transfer(this_client->adapter, msgs, 2);
if (ret < 0)
pr_info("%s i2¢ read eeprom error: %d\n",  func , ret);

(*/C/

2,

/O¢

R BBERTH, EAXLT
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return ret;

}
static int eeprom_i2c_txdata(char *txdata, int length)
{
int ret;
struct i2c_msg msg[] = {
{
.addr =this_client->addr,
flags =0,
Jden =length,
.buf =txdata,
b
B S
. oS &
ret =1i2c_transfer(this client->adapter, msg, 1); ™
if (ret < 0) D
pr_err("%s i2c write eeprom error: %d\n", _ func__, ret);
return O;
}
static ssize tread show(struct kobject *kobyj, struct kobj_attribute *attr,
char *buf)
{
int i;
u8 rxdata[4];

rxdata[0] = 0x1;
eeprom_i2c_rxdata(rxdata, 3);

for(i=0;i<4;i++)
printk("rxdata[%d]: 0x%x\n", i, rxdata[i]);

return sprintf(buf, "%s\n"; "read end!");

}
static ssize t write> show(struct kobject *kobjstruct kobj_attribute *attr,
char *buf)
{
int i;

static u8 txdata[4] = {Ox1, 0xAA, 0xBB, 0xCC};

for(i=0;i<4;i++)
printk("txdata[%d]: 0x%x\n", i, txdata[i]);

eeprom_i2c_txdata(txdata,4);
txdata[1]++;

txdata[2]++;
txdata[3]++;

DR B ERATH, XK

Copyright © 2020 Allwinner Technology. All rights reserved.

17



Auwiner

B A5

return sprintf(buf, "%s\n", "write end!");

}

static struct kobj_attribute read = EEPROM_ATTR(read);
static struct kobj_attribute write = EEPROM_ATTR(write);

static const struct attribute *test attrs[] = {
&read.attr,
&write.attr,

NULL,

35

static int at24_probe(struct i2c_client *client, const struct i2¢_device _id *id)

S R
meers &
this_client = client; »
printk("1..at24_probe \n"); \\}\\

err = sysfs_create files(&client->dev.kobj,test_attrs);
printk("'2..at24_probe \n");
if(err){
printk("sysfs_create_files failed\n");
}
printk("3..at24 probe \n");
return 0;

static int at24 remove(struct i2¢_client *client)

{

return 0;

static struct i2c_driver at24 driver = {
.driver = {
.name = "at24",
.owner = THIS MODULE,
Ko
.probe = at24 probe,
.remove = at24 remove,
.id_table = at24 ids,
¥

static int __init at24_init(void)

{
printk("%s %d\n", func , LINE );

return i2c_add driver(&at24 driver);

}

module_init(at24_init);

static void __ exit at24 _exit(void)

{

R BBERTH, EAXLT
Copyright © 2020 Allwinner Technology. All rights reserved.
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printk("%s()%d - \n", _func_ , LINE );

i2¢_del driver(&at24 driver);
}

module exit(at24_exit);

A2F R P AELTEE TWI K4

wRBE T i2c devices interface, FLULE#HA|F X Fix 5 BH A BERC KX E. TAXNMEFE

BZ B /dev/i2e-* R EF 12¢ K &

“

#include <sys/ioctl.h>
#include <fentl.h>
#include <linux/i2c-dev.h>
#include <linux/i2c.h>
#define CHIP "/dev/i2c-1"
#define CHIP_ADDR 0x50
int main()
{
unsigned char rddata;
unsigned char rdaddr[2] = {0, 0}; /* ¥ BN RELE L F PR EHZEE Y/
unsigned char wrbuf[3] = {0, 0, 0x3c}; /* EE W {E, LHFF AREE ¥/
printf("hello, this is i2¢ tester\n");
int fd = open(CHIP, O RDWR);
if (fd <0)
{
printf("open "CHIP"failed\n");
goto exit;
}
if (ioctl(fd, 12C SEAVE FORCE, CHIP_ADDR) < 0)
(/¥ REE R ¥/
printf("oictl:set slave address failed\n");
goto close;
}
printf("input a char you want to write to E2PROM\n");
wrbuf[2] = getchar();
printf("write return:%d, write data:%x\n", write(fd, wrbuf, 3), wrbuf]2]);
sleep(1);
printf("write address return: %d\n",write(fd, rdaddr, 2)); /* =B Z 8 L X BB REEE ¥/
printf("read data return:%d\n", read(fd, &rddata, 1));
printf("rddata: %c\n", rddata);
close(fd);
exit:

return 0;

DR B ERATH, XK
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5. FAQ

5.1 BRT A

5.1.1 /sys/module/i2¢_sunxi/parameters/transfer debug

WH R X 2T AR TWI BERELBENARXELE. REEE-1, TRTHEMER
oy BAE AR R .

FTIFEE x5 AR R B 77 %

echo x > /sys/module/i2c\_sunxi/parameters/transfer debug

x PR R IRAE BT

echo -1 > /sys/module/i2¢\ sunxi/parameters/transfer debug

5.1.2 /sys/devices/soc.2/1¢2ac00.twi.0/info

T A SCEFT LLATET B S BT TWI 38 38 o — S (RK VR 12 B

cat /sys/devices/soc.2/1c2ac00.twi.0/info

5.1.3 /sys/devices/soc.2/1¢2ac00.twi/status

TR SCEF A AATEN B8] TWI BE i — R ZTREEE, BFERSNEFFEE

DR B ERATH, XK 21
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[ cat /sys/devices/soc.2/1c2ac00.twi/status

5.2 1R T A

5.2.1 i2¢c-tools & ix T E

i2¢c-tools &£ — M HIRITE, F[THKRMIK 12C & %&. F LLA i2c-tools K3k B i2¢ 1% & HYAH X 15 &
(BAEREAZEE), FHEFHERN 2c REMWEIE. 2c-tools £ B &1 1T 13 F/dev/i2es* X 3k
B I12C %%, FrPl#E E 7 kernel/linux-4.9 # menuconfig & & % 12C #Y device interface F7 & 3T 7, HiK
4 i2c-tools £ | 77 & 4 T~

i2cdetect -1 /3% Hli2e ik &-15 &

i2cdump -y i2c-number i2c-reg /ABAH & Bi2c vk & B FEdump K, wi2edump -y 1 0x50

i2cget -y i2c-number i2c-reg data rege /i Bli2cik & A bk BB IE, HWmi2cget -y 1 0x50 1
i2cset -y i2c-number i2c-reg data_rege data /{£i2c1% % 3 NI E #HE, 4mideset-y 1 0x50 1 1

5.3 % W |5 A1

5:3.1 TWI # &k 7 & & %

o] @ % : incomplete xfer. EL{RE log 21 T T 7

[ 1658.926643] sunxi_i2¢_do_xfer()1936 - [i2¢c0] incomplete xfer (status: 0x20, dev addr: 0x50)
[ 1658.926643] sunxi_i2¢_do_xfer()1936 - [i2¢c0] incomplete xfer (status: 0x48, dev addr: 0x50)

E M WEZEXTRERODERKHET HIE (status 8 4 0x20 Bf, F~ 4% 7 SLAVE ADDR +
WRITE; status {8 % 0x48 B, % <% #* 7 SLAVE ADDR + READ), 1€ 2% &% & H ACK, X k9%
&N, MIZAERERERSE. B FE. RERA R L a7 L IE#HS 3% E& K445 9 AL

9] R & 5 B

DR B ERATH, XK 22
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e R 1 BRFENETAWRERGSL, BNFIWREZSTE#H. 4 TWIHAH/LEAT HEE.

o HIE 2. i TWI B& TH XA H at24cl6, JH i2ctools 25 at24cl6 & & £ & &I, A& 3h N *kH
RE&TI(EIER;

o FE3: HERLEEZEGHULT TEUREEE 12C Z AR & 0 2 & THF;

o P4 FHTMLMFERMENREWWE T %, THEF, /7%, #EFMBHLEE
T IE# 5 BRI KK

o FIES: FNEHtE TWIG|I M di gy, EFHP 2GR,

532 TWI B E 5 LiE K%

5] @13, % . START can’t sendout!, E{&H] log & T ATk :

sunxi_i2c_do_xfer()1865 - [i2c1] START can't sendout!

[l RE A W IRETS TWI TiE R B RBET, —HR TWI EAWI HEREU A4 RESR
Ko MZKETIMEESGIEH, HHLEEZTEH, FIWETHFE L wEE%SE,

o] L B

o BB 1. EFEIAE, #EiLEElog, 44 TWI B2FE RN E, wE B MWK E M, &
%t E| 5 R E & IE

o 2. WEFEEE, £%F TWI-SCK 1 TWI-SDA £ & & it A& Wy FHr e H 3] 3.3v B [E;

o Y 3. Fl7Fl%&E SDA 5 SCLAI#®EE, FHEZGAE 3V A (WAL TWI EH & F
SR RE 1R 3 B S 1 T AR D

o PB4 HMESIHEEUK clk BERZ T HATEHILE;

o FIES: JNRAPINWHaEELER, FIAFHFEEEN A, ¥ PIN &k H 1% % INPUT 3 &

(echo [reg] [val] > /sys/class/sunxi_dump/write), # /G4 PIN EHrfoszi ik & PIN K &5, 32 PIN B9
Ik 25 (echo [reg,reg] > /sys/class/sunxi_dump/dump;cat dump), % & & LHL,

DR B ERATH, XK 23
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o X 6: NIIACLKWNEE E G ER, FIAFF&EZE NN, ¥ TWI B CLK gating % 3T FF, (echo
[reg] [val] > /sys/class/sunxi_dump/write), A /5 HAHN TWI B & 7 &6 &, 3 TWI FF &4
#& C(echo [reg] ,[len]> /sys/class/sunxi_dump/dump), EFFFEHELEEF,

533 TWI £ \H 25 Tk & %

5] @3, % . STOP can’t sendout. E 1K log 41 T T 7

twi_stop()511 - [i2c4] STOP can't sendout!
sunxi_i2c_core_process()1726:= [i2c4] STOP failed!

R A WAEIRFON TWI R R R AU ES, —BR TWI ERAWSIWEEE . MiZk &5 M
ERTTH, 53IMEEEEREFR,

] 2R e & 5 R

o T 1. WEFEHEE, £%F TWI-SCK 1 TWI-SDA E G &1 AE W s [l 3] 3.3v B /E;

o ¥ 2. A kESDA L5 SCLA%EE, BHERTE 3.3V LT (W TWI =6 8 18
SRR 3 B S R R R AR )

o FH3: MK PINWHRALER, FAFFEETHNTA, ¥ PIN e H XA INPUT 7 it
(echo [reg] [val] > /sys/class/sunxi_dump/write), #& 5% PIN F#rfn ik & PIN R A, 3 PIN By
A (echo [reg,reg] > /sys/class/sunxi_dump/dump;cat dump), %& = & IEHL;

o YR 4 EFEREMILE, THMF 2 SCK/SDA 7| MEy ¥ &k [, EH WK 12C BiE 8k,

5.3.4 TWI 1£ i # it

5] A % . xfer timeout, EKH log 21T Frox:

[123.681219] sunxi_i2c_do xfer()1914 - [i2¢3] xfer timeout (dev addr:0x50)

DR B ERATH, XK 24
Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner
L A5 E

IR A7 LB REATERECER R EREET, EACEREAGHNIEF L ELY T AKE
ArEHER, PERRELXALXBLELEEIRERDRC £, SRNERERFEA, NiZzhET| HEE
AGIER, CLKEEZLTEY, TWIFFERELZTEY, TTHALMRETH, FHEALEEEH
I

9] AR & 5 B

o FIE 1. 5L TWI = H| &0 E 2 & IF#;
o 2. WMEFEHEE, £%F TWI-SCK 1 TWI-SDA E L& AE e FHr s [HEE2] 3.3v H)E;

o T 3: Rl Flsk® SDA 5 SCLAIMHE, & ERE T & 3.3V M4 (i 7F it TWI = %18 fr g
SRR 1R 3 B S A T R AR )

o T A4 <P HATWI X%, EHFAATIRFZNA TWI haE 2 S EH ;

o #H4: MIKAPINMYRALTER, FAAFFHEEFNTA, ¥ PIN e E&ERX N INPUT ¥ &t
(echo [reg] [val] > /sys/class/sunxi_dump/write), %A 54 PIN E#rfn i & PIN R A, 3 PIN B
M A (echo [reg,reg] > /sys/class/sunxi_dump/dump;cat dump), %& = & L HE;

o FIES: MK CLK Wb 2 & E%, FIF & 7 &1L 5 87 X, ¥ TWI 8 CLK gating % 47 7, (echo
[reg] [val] > /sys/class/sunxi_dump/write), %A /512 BAE L TWI B 7 &5 &, 3 TWI F 74
# C(echo [reg] ,[len]> /sys/class/sunxi_dump/dump), & & FFEHKE LT L F;

o B 7. WAEM AW LOG BEE TWI REHATIRE, 2 HMEREH.
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6. Declaration

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