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1.1 3CHEfETT

T4 Sunxi & £ TWI RO S5EIRGE, 7 TWIHRRFRIRHEE,

1.2 Bi5i%E

TWI BRRNIZE U RN AR, EiFAR.

1.3 iEAEE

N,

*® 1-1 ElFrmy &R

RIZhR A XN 1
Linux-4.9 i2c-sunxi.c
Linux-5.4 i2c-sunxi.c
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2.1 1EIRINEEITER

SAEM twi BEFRS i2c BN, B—MERE. WRA—AFIEPHTE4. ERFEMRE
IR/ EE T R4 LB G2 EEIEER. TWI 251288 I IFRITR AR S EE S 100kbps, &=E1B
SIRETILUAEI 400kbps. £ERY twi 15128215 — T IhRE:

SFFEVRNHMAVEL;

FEHURIU T3 HF dma 2ha;

FNRL TES D ENBIEN TSR
IR TSRS, UMFTES;
MAURTCT ScFs sttt sl 5

ScF55 Thit MAHBIER] 10bit MATLItBAE;
FFEMB i2c MIVRINHIE E X RHRT;

sunxi FELZFZETWI, B8 TWIL5S S TWIs

2.2 HXRIENTA

2.2.1 FEHAKIE

& 2-1: B ARIE

HEAE ERIREE
TWI Two Wire Interface, £EFERD 12C tAENMY S L&ITH123,

2.2.2 NEFRIE
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+®2-2: RHEARIE

EP NS ARFRIR A

Sunxi 2ERERD linux FEZF &,

12C_dapter linux N#ZAR 12C BLEFESRIHRTEN ; XA IIC BL&MIEHIZS.

12C_algorithm  linux RIZA 12C 2LLBEIHMRTE N . R 12C 24&1EA2R5 2CI1RFZEINEFE S %
12C Client linux #ZA 12C IR E IR TE Xo

12C Driver linux RIZA 12C I FIREIBHRE Xo

2.3 {EIRECE TR

FEARB Sunxi BBAFFEH, TWIEHEREE TR
W, RIRECERIN, AVNTIRR Sunxi F

EXFE—RIRF LS TWI £H25K
B8R TWIO ITHIZRECE (H Mt TWI E=RISBEERM)

2.3.1 device tree BMIABCE

REMPEENRZECHFAEFEEMNEREE, RENXHENEZEA: {linux-ver}/arch/
arm64 (32 iIEA N arm) _/boot/dts/sunxi(32 ALRGTX H R)/xxxx.dtsi(CHIP AFFEARS, 0
sun50iw10pl &)

7E linux-4.9 A, TWISZAIZESEINECE I TRiZ -

twi0: twi@0x05002000{
#address-cells = <1>;
#size-cells = <0>;
compatible="allwinner,sun50i-twi";
device_type ="twi0"; [RET

/| BRRIgE, BFESNIZENSE
REHR, FATFsys_config.fexILhD

reg = <0x0 0x05002000 0x0 0x400>;

/[ TWI0 B & FFEREE

interrupts = <GIC_SPI 6 IRQ_TYPE_LEVEL_HIGH>;

[/TWIORLLFRMT S, FRlfEsy

clocks = <&clk_twi0=;

pinctrl-names = "default",
sleep o BERRETHYS | HIECE

clock-frequency = <400000>;
"sleep";

pinctrl-0 = <&twi0_pins_a>;
pinctrl-1 = <&twi0_pins_b>;

s & e FREYH
// TWI0$z 28 BB bR

// TWIOIZ I 28 defaultBY R A pinflEC B
// TWI0zHI28sleepBYE R A pinIEE

/| TWIOFE ISR EBRYPInfIE TR, Hdefault v IEEEERSIHIECE,

twi_drv_used =<1>;

/| EFADMAfR S 3R

status = "disabled"; [/ TWIOIEHIBS R fF

%

clk_twi0 NBSHME B RN arch/arm64 (32 I FE & A arm) /boot/dts/sunxi/XXXX-
clk.dtsi(CHIP REAAS, 0 sun50iwllpl &), BEAEEEBEINTEIT:

clk_twi0: twi0 {
#clock-cells = <0>;
compatible = "allwinner,periph-clock";
clock-output-names = "twi0"; //f8%&Eclock& ¥R, FFILEIclockiiE

B
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£ linux-5.4 71, TWIBEEES linux-4.9 AREEERLEARRE, X3EEMERIE clock M dma B9EZE
k:

1] twi0: twi@5002000 {

2 #address-cells = <1>;

3 #size-cells = <0>;

4 compatible = "allwinner,sun50i-twi"; [ BRENLE, BTFRHANLEHGE */

5 device_type ="twi0"; [* IRTETREM, ATFsys_config.fexILE */

6 reg = <0x0 0x02502000 0x0 0x3ff>; [* IRE(ERAYRIIE */

7 interrupts = <GIC_SPI 10 IRQ_TYPE_LEVEL_HIGH>; /* & & (EFARFRT: TS . FEfZesE) +/
8 clocks = <&ccu CLK_TWI0>; [* IREEFRRESER ¢/

9 clock-names = "bus"; /* SRR ¥/
10 resets = <&ccu RST_BUS_TWI0>; [* IREFERNE YT */
11 dmas = <&dma 43>, <&dma 43>; /* IREFERNdmaBES */
12 dma-names = "tx", "rx"; [* IREFERNdmaEER */
13 status = "disabled"; [* IREREMER, dtsifhigdisabled, 7Eboard.dtsHiIRE */
1414

NTETWI BRI F X SEF— TWI iTHI2s, FETE Device Tree 1Y aliases TR AE
—NTWI T EiEERA:

aliases {
soc_twi0 = &twi0;
soc_twil = &twil;
SoC_twi2 = &twi2;
soc_twi3 = &twi3;

~No 0o W N

g

AMBRERAFRE “wi” INEEESHET, T TWI R&RshizR ] LUEE of_alias_get_id()
REGREXXT R TWIHE BB MF RS, NmXFIE—1 TWI =588,

2.3.2 board.dts IRZEfECE

board.dts BFREES —MREFEAIEEEE (W demo 1R, perfl 1k, verl IREZE) , BE@m
ML EE E =B & L8 device tree FUAERLEE E. board.dts BIE&#E /9 longan/device/config/
chips/IC/configs/BOARD/board.dts,

7F linux-4.9 1, IJ board.dts EBE TWI0 BWEAE BN T ;

1| twiO_pins_a: twi0@0 {
2 allwinner,pins = "PAQ", "PAL";
3 allwinner,pname = "twi0_scl", "twi0_sda";
4 allwinner,function = "twi0";
5 allwinner,muxsel = <4>;
6 allwinner,drive = <1>;
7 allwinner,pull = <0>;
81k
9
10 | twiO_pins_b: twi0@1 {
11 allwinner,pins = "PAQ", "PAL";
12 allwinner,function = "io_disabled";
13 allwinner,muxsel = <7>;

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 4
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14 allwinner,drive = <1>;

15 allwinner,pull = <0>;

CH I 5

17

18 | twi0: twi@0x05002000{

19 clock-frequency = <400000>; //i2cBI 5= /9400K
20 pinctrl-0 = <&twi0_pins_a>;

21 pinctrl-1 = <&twi0_pins_b>;

22 status = "okay"; //fERETWIO

231 %

7F linux-5.4 1, ¥J board.dts EBE TWI0 (WEAE BT ;

1| &twiof
2 clock-frequency =<400000>; /* TWI¥E 28BS #hiM=E */
3 pinctrl-names = "default", "sleep"; /* &&FERMIpINEIZ R */
4 pinctrl-0 = <&twi0_pins_default>; /* i&&EApinHEE (default) */
5 pinctrl-1 = <&twi0_pins_sleep>; /* &&EAIpInfIEE (sleep) */
6 twi_drv_used =<1>; [* RERBRAdArvIETUEREEE: 0-enginet®z(, 1-drviE= */
7 twi-supply = <&reg_dcdcl>;  /* regulatorf8xfiiE */
8 status = "okay"; [FIRBREEER Y/
9 eeprom@50 { /* eepromMi&#E */
10 compatible = "atmel,24c16"; /* eeprom MIZE XTI & IR BIcompatible, FAFIREhFNIZEEILIE */
11 reg = <0x50>; /* eeprom MiZEHIHEA0X50 */
12 status = "disabled"; /* eepromMigFstatus */
13 5

Heh, TWIEER “clock-frequency” BMEE, SAZHRF 400K,

JHF TWIIEE, BJLUIRISE T S8 FER Device Tree BN TWI 55128 F 8, TWI 354 280K
B9 probe K #EE of_i2c_register_devices() , BEiBFEANEF T =B TWIiRE,

X4F twio 5| B pin O, BAEMECENT:

twi0_pins_a: twi0@0 {
pins="PB0", "PB1";  /* fEFBAYSIHI */
function ="twi0"; /* 5IRITHEE */
drive-strength =<10>; /* 5|Bf2E */
bias-pull-up;

k

twi0_pins_b: twi0@1 {
pins="PB0","PB1";  /* {EFMISIR */
function ="gpio_in";  /* SIEIThAEE */
5

2.3.3 kernel menuconfig it &

£ longan H, linux-4.9 EHLTHEANRZIB B R (/kernel/linux-4.9), 1T make ARCH=arm64
menuconfig (32 iI*F &#17: make ARCH=arm menuconfig) #NEEFRE, HIRUTTEZ
E (linux-5.4 TEAR B R##17./build.sh menuconfig)

Ftina/, AL EZEERBERE@mMIT make kernel_menuconfig # X menuconfig id B Rm (LA
T menuconfig BB & R linux-4.9 5 linux-5.4 —%0) »
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o 1. 3%&#% Device Drivers IEIENT—RECE, N TEFIT.

Linux/arm 4.9.170 Kernel Configuration
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, =7= for Help, =/= for
Search. Legend: [*] built-in [ ] excluded <M= module = > module capable

“(-)

Boot options ---=

CPU Power Management ---=
Floating point emulation ---=
Userspace binary formats

Power management options
Metworking support ---=

evice Drivers ---
Firmware Drivers ---=
File systems ---=
Kernel hacking ---=
Security options ---=
Cryptographic API ---=
Library routines ---=
[ 1 Virtualization ----

< Exit = < Help = < Save > {/'Lpaa" ':

> 3

2-1: Device'Driver

o 2. J%&FF 12C support &I, GHN T —RKELE , A TFEFR.

| | Deyice Drivers
Arrow keys mavigate the menu. <Enfer> selects submenus ---> (or empty submenus
=== Highlighted letters are hgtkeys. Pressing <Y= includes, <N= excludes,
<M= mndularizes features. Press’ <Esc=<Esc= to exit, <?> for Help, </= for
Search. Legend: [*] built—in,'l ] excluded <M= module <= > module capable
/\{ _ }I A . y 4

Serial ‘ATANEA@"Parallel ATA drivers (libata) ----
Multiple devices driver support (RAID and LVM) ----
Generic Target Core Mod (TCM) and ConfigF5 Infrastructure ----
Network device support ----

Open-Channel SSD target support ----

Input dewvice support ---=

Character devices ---»

2C support

SPI support

SPMI support

HSI support ----

PPS support ---=

PTP clock support ---=

Pin controllers ---=

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

2-2: 12C support
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e 3. ECERAF 12C 1O, %R 12C device interface, W TFEFIT.

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

T2C bus multiplexing support
Multiplexer I2C Chip support ---=

Autoselect pertinent helper modules
SMBus -specific protocols

I2C Algorithms ---=

I2C Hardware Bus support ---=

I2C/S5MBus Test Stub

12C slave support

I12C Core debugging messages

I2C Algorithm debugging messages

I2C Bus debugging messages

< Exit = < Help = < Save = < ngd”/

—

2-3: 12C deviceinterface

o 4. 3%&$¥ 12C HardWare BusSupport &I, #NTF—REE, 0 TEFTR.

| | IZC support
Arrow keys mavigate the menu. ﬁEntér> selects submenus ---> {(or empty submenus
=== Highlighted letters are hgtkeys. Pressing <Y= includes, <N= excludes,
<M= mndularizes features. Press’ <Esc=<Esc= to exit, <?> for Help, </= for
Search. Legend: [*] built—ig,'l ] excluded <M= module <= > module capable

-*_ 12C suppart
[ 1 Enable compatibility bits for old user-space
<*m I2C device interface
-*- I2C bus multiplexing support
Multiplexer I2C Chip support ---=
Autoselect pertinent helper modules
SMBus -specific protocols
I2C Algorithms --->
2C Hardware Bus support
I12C/SMBus Test Stub
I2C slave support
I2C Core debugging messages
T2C Algorithm debugging messages
I2C Bus debugging messages

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

2-4: 2C HardWare Bus support
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e 5. 3%# SUNXI 12C controller #£I71, mliERBEZERIFHAIZ, HERIFMER, W TFEFIT.

I2C Hardware Bus 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 <Escs»<Esc> to exit, <?> for Help, =/> for
Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

#*x T12C system bus drivers (mostly embedded / system-on-chip) ***
CBUS I2C driver

Synopsys DesignWare Platform

EMMA Mobile series I2C adapter

GPI0-based bitbanging I2C

Marvell mvedxxx I2C Controller

OpenCores I2C Controller

PCAS564/PCA9665 as platform device
Fockchip RK3xxx I2C adapter

Simtec Generic I2C interface

#ilinx I2C Controller

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

=
=
=
=
<=
=
ES

VoUW VREBY WY W WY

AAA A

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

2-5: SUNXI 12C ‘controller

2.4 RIDIRIREE

7E linux-4.9 IR 1B, 12C BERIXahBRCHE AL FRAZTE drivers/i2c/busses BE T

kernel/linux-4.9/drivers/i2c/

——busses

|  F——i2c-sunxi.c H-SunxiFF& B912CH il 23R Eh RS

|  F——i2c-sunxi.h /] ASUnxiFER2CIEHIZSIRTENX T —L 7R HIRED
——2c-core.c /] 12CF RG2S SR B X AYHE I SR ER

F——i2c-dev.c /] RCEFRGRNEGEBRMY, BLUEMERINGE XS, AER

£ linux-5.4 31850, 12C BLREIBGERRS AL F AT drivers/i2c/busses BR T :

kernel/linux-5.4/drivers/i2c/

——busses

|  F——i2c-sunxi.c // Sunxi*F &12CIEHI 2R IR TN LA

|  F——i2c-sunxi.h /] ASunxiFERI2CIEHISSIREIENX T — 7R, HuBLEN
F——i2c-core.c ] 12CFRGFAZON A SR AR KBV K3

F——i2c-dev.c [/ RCFRGRNGEBR M, BLUEMEXRINEEXHE, HERR
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2.5 IREHELRTTER

user Application sysfs
client driver char device
12C core
kernel adapter algorithm board info

12C framewaork

[2C busses [2C algos [2C muxes

[2CCantroller

I I

[2C device [2C device [12C device

hardware

2-6: TWI I IREEFIHEE]

Linux 5 12C A 2454 LEIFTR, BFRADEILSMT =1MEX:

1. AP=iE, SERERER 12CIRENNABER;
2. Az, WHMBWENERD;
3. BEft, 1SRRI E, BET 12C =SS 12C SMg.

Heh, Linux RZHRY 12C Rohi2r MiBEE EX AT LA/ 6 DERSD

1. 12C framework I#fE—F “3518) 12C slave devices” BIA %, BT XL slave devices B 12C
controller 1%, EMEER 12C controller IXEISLIIX — B FFo

WEAFRE © BRiBeERHRRNERAE. RE—TIF 9
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2. 233 12C framework B93R, AR ATUARAXD 12C REANKAHAT, IFBRARENZE
O, MAIUSIMERGEHITEEG, EBBERT, HEIRERMUTAZSHETE driver (WIfhE
B, B%&EAESE) . 12C framework LB FRIGERAF TEREXMNED, AR TERE
el OB 1% O R NI &EE Bo

3. T£ 12C framework &6, % 12C core. 12C busses. 12C algos # 12C muxes P9 MEIR,

4. 12C core f£EF 12C adapter #1 12C algorithm > F1EIRIMKR 12C controller BYINEE,
12C client #0 12C driver % 12C slave device B9ThEE (W IZEFRE P device 1 device
driver) . 54%b, EF 12C thi¥, @id smbus RIREI SMBus (System Management Bus,
RSEERLA) MIIHEE,

5. 12C busses @& 12C controller drivers 89%%&, fiF drivers/i2c/busses/BRT, i2c-sunxi-
test.c. i2c-sunxi.c. i2c-sunxi.ho

6. 12Calgos & T —L1@ARY 12C algorithm, PRIBRY algorithm, Z3E 12C thiXRVBIE /A%, A
FR3I 12C B read/write $§<, —fRIERAT, EHEHRBEHLIM, FHREEIIXEZER.
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3.1 master &3

TWI 23 B0A TEE master iR\, TEHMEIMNCE. TWI ¥ engine M drv A TIFEL,
drv i BERZET engine BANMN, BRAEA-EZTEERAAFEN S XPEFEHN 1 EFHETM,
ReffmNE, BEA drviE.

3.1.1 engine IEXECE

TEfE engine 183, TERAE twi_drv_used =<0> B4, TWIIEHRIE dts XHFHHRAKERE
I

&twio {
clock-frequency = <400000>; /A TWIHEHIZSZBIBT FRIRER */
pinctrl-names = "default", "Sleep"; /* & & ERIpinfZ TR */
pinctrl-0 = <&twi0_pins{default>; /* &&EABIpinflACE (default) */
pinctrl-1 = <&twi0_pins_sleep>; 4* &&FERAMpIinHIEE. (sleep) */
twi_drv_used=<0% = /* E2EERdvIERERIEEE 0-enginef®z */
no_suspend = <13; /* BRINA0, EREEE; HpmuikFitwilNEEE], FHRtwifERIRMERR R AR */
status = "okay"; [P IREREER Y/

3.1.2 drv iR EE

TEEdrviR, FEEAE twi_drv_used=<1>EM, TWIHRRTE dts XHFHHEAELEENT:

&twi0 {
clock-frequency =<400000>; /* TWIEHISRHIRSHhERER */
pinctrl-names = "default", "sleep"; /* & & FEBMIPInIR TR */
pinctrl-0 = <&twi0_pins_default>; /* I&&FERAMIpinHIEEE (default) */
pinctrl-1 = <&twi0_pins_sleep>; /* &&ERABIpinHIEEE (sleep) */
twi_drv_used =<1>; * BEBAdrviEN R AR 1-drviE= ¥/
no_suspend = <1>; [* BRIAR0, THREE; HpmukBitwiltHEEE], ARRtwitE RERMEEER A IRER */
status = "okay"; [FgEEEER Y/

3.1.3 HHEERE

TEEAERT, BIspSm=R7y 100k, ECE clock-frequency =<100000>;

WEAFRE © BRiBeERHRRNERAE. RE—TIF 11
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TAEERERET, PR 400k, EEEE clock-frequency = <400000>,

TWIHRIRTE dts XHFHEAEERENT:

&twi0 {
clock-frequency = <400000>;/* TWIIZH 2SAYBT $5M=R, BRIN 9400k */

3.2 slave &

TWIHEHI B SFHENMAIEER, BREIALIEE master iR, slave RAFEBRAHECE,

3.2.1 menuconfig fit&

FETHLUTR N RECEED,

CONFIG_TWI_SLAVE, CONFIG_TWI_SLAVE_EEPROM should be configured asy or Mo

3.2.2 dtsfic &

slave #ILET TWI =528 FE2ECE A engine &30, HETE dts FEM AN slave, BAEEIT:
TWI RRTE dts PR EAREWNF:

&twi0 {

twi_drv_used =<0>; /* slave must work in‘engine-mode */

status = "okay";

slave {
compatible = "slave-24¢02"; /* Slave device drivers provided by the kernel */
reg = <0x50>; /* slave_addr, A& */
status = "okay";

L

k

.

J

B ERECETTRE, 1% TWIHERIZRENEM AN — T MRS, IREMULN ERTE XRY slave_addr, 1%

TWI #2128 5 H M master B9 sck 1 sda =GR LUHITIE BB,

WEAFRE © BRiBeERHRRNERAE. RE—TIF

12



@LW/MER
XHEEE: W

4.1 i2c-core ¥E[

4.1.1 i2c_transfer()

BRIFREL: inti2c_transfer(structi2c_adapter *adap, struct i2c_msg *msgs, int num)

ER: SERR 12C B4 12C 18 & ZBIIN—E B/ 12C message X B,
S

— adap: EMEFTEM 12C B&ITHIZS;
— msgs: i2c_msg RKERIHIIEH ;
— num: RE—XEBELIE/LD 12C msg

— >0: BEAERI msg MK
— <0: %&M;

4.2 i2c AR&IAREO

i2c WIRMEEAZE B EMFAIREKIZEN, JEIFBEXHEEEO (open, write,
read, ioctrl) FIRERIZE ZHEY/dev/i2c-* XXHRZABXRBIED, i2c BRANRIERE XIE i2¢-
dev.c B, ATRENBLLREEMNL-MEO:

4.2.1 i2cdev_open()

BRIEREEY . static inti2cdev_open(struct inode *inode, struct file *file)

A EF (CIBEE) #H open(file) BRHEARAMKRE, sTH— i2ci&E, AUBXHIEEDN
ARF 2cIEFFIREHIE

o Y

— inode: inode T ;
— file: file &#1%K;

R[E]: R

WEAFRE © BRiBeERHRRNERAE. RE—TIF 13
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4.2.2 i2cdev_read()

o REFRE!: staticssize_ti2cdev_read(struct file *file, char __user *buf, size_t count,loff_t *off-
set)

o {EF: 2F (CESZ) A read() FARBBIRE. GAEXHEmMIEHIE—IFM i2c IREHIHEL
&, KB i2c_xfer FimthiE

o B

— file: file &#91%;
— buf, BHUE buf;
— offset, X 4R,

e IR[A]:

— % REPZEHNFTE
— <0: &¥;

4.2.3 i2cdev_write()

BRIERREY: static ssize_t i2cdev_write(struct file *file, const char __user *buf,size_t count,

loff_t *offset)

o EF: B (CIBSS) AR write() FNIAAMNEE. SREXGEREHIE—I1FE 20 18EFE
IR, [KEEMA i2c xfer (ZHHERIE

o T

— file: file &M%,

— buf: EEUE buf;

— offset, X4 R#%,
o R[O]:

— 0: RIY;
— <0: &

4.2.4 i2cdev_ioctl()

o RFRAY: static longi2cdev_ioctl(struct file *file, unsigned int cmd, unsigned long arg)

o A 2R (CIESS) A ioctl() FIARMERE. BNXHER /o —#H3t i2c igEEE, %
ThEELLERER AR, PILMECR i2c ig@pitbit, £ i2 8RB EmEEHIE, /A smbus FF, #4AK
BILAE %R

o« BN

— file: file Z&H{K;

— cmd: 5%

WEAFRE © BRiBeERHRRNERAE. RE—TIF 14
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B bt S

— arg: Hh&¥,
o JR[O]:

— 0: B3,
— <0: &0g;

R
\.\"’\\Ne

WEAFRE © BRiBeERHRRNERAE. RE—TIF
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5.1 #IBAAPEEORES TWIigs&

WMRACE T i2c devices interface, AILIBEZEFBAXHIES RERIZ(E 12C18&F. TEAXMEFE

ALY /dev/i2c-* RiIEE i2¢ 1% #&:

#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}; /* R ZIRENHEIEE S H FHIRIEE */
unsigned char wrbuf[3] ={0, 0, 0x3c}; /* EEHIEIRE, kAETNREE Y/
printf("hello, this is i2c tester\n");
int fd = open(CHIP, O_RDWRY);
if (fd <0)
{
printf("open "CHIP"failed\n");
goto exit;
}
if (ioctl(fd, 12C_SLAVE_FORCE, CHIP_ADDR) < 0)
{/FIRES Ak */
printf("oictl:iset slave address failed\n");
goto close;
}
printf("input a charyouwant to writé 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)); /* itEX 2 BB iR B IENRIZE */
printf("read data return:%d\n", read(fd, &rddata, 1));
printf("rddata: %c\n", rddata);
close(fd);
exit:
return 0;

WEAFRE © BRiBeERHRRNERAE. RE—TIF
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6.1 i2c-tools AiXTH

i2c-tools @— MR E, TIJAFRAR TWIHEE. LA i2c-tools KIREX twi IKEFHEXER
(FINERERNZER) , HEESHEX twi GEHEIE,

i2c-tools FERIEI S /dev/i2c-* XHIREX TWI &%, FRIAEETE menuconfig EmIE TWI B9
device interface T RITH, BEBi2c-tools RS ENT:

6.1.1 i2cdetect
6.1.1.1 =#Ki5eA

#./i2cdetect
Usage: i2cdetect [-y] [-a] [-q|-r] TWIBUS [FIRST LAST]
i2cdetect -F TWIBUS
i2cdetect -1
TWIBUS is an integer or an TWI bus name
If provided, FIRST and LAST limit the probing range.

o -y XHIRER, FEBTESER

o A FAMRK FFTEIBE

e -q: fFFH SMBus B9 “quick write” @n#HTIN, FEINER
o -r:fFM SMBus Y “receive byte” @< #ITIN, FENER
o TWIBUS: I8 EEWHENBLHS

e FIRST LAST: HHi#&m#EE

6.1.1.2 {ERTHI

/N WERIEBETT:
.Ji2cdetect -l

BITERNTER, WINEEPAERN i2c 24

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 17
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6.1.2 i2cdump
6.1.2.1 SR

#./i2cdump
Usage: i2cdump [-f] [-y] [-r first-last] [-a] TWIBUS ADDRESS [MODE [BANK [BANKREG]]]
TWIBUS is an integer or an TWI bus name
ADDRESS is an integer (0x08 - 0x77, or 0x00 - Ox7f if -a is given)
MODE is one of:
b (byte, default)
w (word)
W (word on even register addresses)
s (SMBus block, deprecated)
i (TWI block)
¢ (consecutive byte)
Append p for SMBus PEC

o -riEEFFECHE, REEHFHM first B last XI;

o - BREIIFIAIGE,;

o -y KHAIANRKZERL

o TWIBUS: B4&RS

e ADDRESS: 8 E & &t

e MODE: {EEZENHIAN, bFH, wF, §=Z SMBuUsR, iz twiiR

6.1.2.2 fERAZH

£/ IRIETT:
#./i2cdump -f -y 0 0x50

TR TNERRR, FTEMH 12¢-0 B4 L 0x50 g RAIE FFENE:

6.1.3 i2cset
6.1.3.1 &#KiieA

#./i2cset
Usage: i2cset [-f] [-y] [-m MASK] [-r] [-a] TWIBUS CHIP-ADDRESS DATA-ADDRESS [VALUE] ... [MODE]
TWIBUS is an integer or an TWI bus name
ADDRESS is an integer (0x08 - 0x77, or 0x00 - Ox7f if -a is given)
MODE is one of:
¢ (byte, no value)
b (byte data, default)
w (word data)

WRIFRE © HiBEERIRRNBMRAR. RE—IRF
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i (TWI block data)
s (SMBus block data)
Append p for SMBus PEC

o - ENGEIURNEIRFFRNE, HEERS55 NNEHTTILR;
e TWIBUS: 2445,

o CHIP-ADDRESS:twi j&#& it

o DATA-ADDRESS:twi Z7z25it;

e VALUE: EE\WIE

o MODE: fEEREBIKXN, bFT, wF, sZSMBusIR, i =2 twiiR

6.1.3.2 {ERATHI

£/ IRIETT:

#./i2cset -f -y 0 0x50 0x00 Oxff

TR TEFRFR, Mi2c-0 5% E 0x50 ig& A 0x00.FF 255 N Oxff #3E:

6.1.4 i2cget
6.1.4.1 S8

#./i2cget
Usage: i2cget [-f] [-y] [-a] TWIBUS CHIP-ADDRESS JDATA-ADDRESS [MODE [LENGTH]]]
TWIBUS is an integer or an TWI bus name
ADDRESS is an integer (0x08 - 0x77, or 0x00+ 0x7f if -a is given)
MODE is one of:
b (read byte data, default)
w (read word data)
¢ (write byte/read byte)
s (read SMBus block data)
i (read TWI block data)
Append p for SMBus PEC
LENGTH is the TWI block data length (between 1 and 32, default 32)

o -f: 5RHIIAA]

o -y XHIRERN, FRRETESER
o TWIBUS: 24 4=

e CHIP-ADDRESS:twi j&&3thilt

o DATA-ADDRESS:twi Z77 23 it

o MODE: EEREBIAN, bFT, wF, sZSMBusR, i Z twiR

WRIFRE © HiBEERIRRNBMRAR. RE—IRF
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6.1.4.2 fERTHG

T/ IRIETT:
#./i2cget -f -y 0 0x50 0x00

IETTEERTNEFR, RENH i2¢-0 B4k L 0x50 ig& ity 0x00 FF23AI(E:

6.1.5 i2ctransfer

AR i2ctransfer OB E v4.0 IRAZEA X FH, HBEEA X SHTEIRI 4.0 LAY i2¢-
tools TH; /RIEEAE FAMIEFRHEITRI (FER, BEIREN 4.0 LUK LA EhrE):

[ https://mirrors.edge.kernel.org/pub/software/utils/i2c-tools/ ]

6.1.5.1 S&iiEA

#./i2ctransfer
Usage: i2ctransfer [-f] [-y] [-v] [-V] [-a] TWIBUS DESC [DATA] [DESC [DATA]] .
TWIBUS is an integer or an TWI bus name
DESC describes the transfer in the form: {rlw}LENGTH[@address]
1) read/write-flag 2) LENGTH (range 0-65535, or '?')
3) TWI address (use last' one if omitted)
DATA are LENGTH bytes for a write‘message. They can be shortened by a suffix:
= (keep value constant until LENGTH)
+ (increase value by 1 until LENGITH)
- (decrease value by 1 until LENGTH)
p (use pseudo random generator until LENGTH with value as seed)

Example (bus 0, read 8 byte at offset 0x64 from EEPROM at 0x50):
# i2ctransfer 0 wl@0x50 0x64 r8

Example (same EEPROM, at offset 0x42 write’Oxff Oxfe ... 0xf0):
# i2ctransfer 0 w17@0x50 0x42 0xff-

6.1.5.2 fERTRG

EWERIETT
# ./i2ctransfer -f -y 0 w42@0x50 0x00 Oxaa=

SITEROTEFRIR, [ i2c-0 2409 0x50 I &RY 0x00 #it BN 41 DMFTHHIE, BIEREN
Oxaa(ENE drv-mode, BFWEHTREHEART 32 ~F T, FILRA DMA Z4):
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6.2 AT R

6.2.1 info

65 R RT LAFTENEE ST TWIH BB —EEH R RE R

cat /sys/devices/platform/soc*/*twi*/info

6.2.2 status

T R RTLETENE S50 TWHBER—EIZTREER, eEEfISENgTESEE.

cat /sys/devices/platform/soc*/*twi*/status

6.2.3 freq

e R XA RT LABIAEDK twi 51K, BRIRXFaA 100000/200000/400000,

echo 100000 > /sys/devices/platform/socj/*twi*/freq

6.2.4 twi_mode

T R AT LAE B H eI twi B TIFIE T

$ cat twi_mode # BRI IERS

$ Current mode is Lidrv  # BRILAT drviET

$echo 0>twi_mode  # BT EER &K Nenginetiz (AT REO0)
$ sunxi-twi 2502000.twi0: Change twi mede from drv to engine
$echo 1>twi_mode # HIMFRIEX NdVvER (ATREL)

$ sunxi-twi 2502000.twi0: Change twi mode from engine to drv

6.2.5 debug_chan

5 R XA RI LIS E SR twi §aith debug 58

$ cat debug_chan # EE BT HH LB twitTENdebuglE B
$ Current debug_chan_flags =0x0 # BRIARFTFFR AtwitydebugtTED

#|twi | ... | twi7 | twi6 | twi5 | twi4 | twi3 | twi2 | twil | twiO |
#| bits | ... | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bitl | bit0 |

# MNRFZtwidftwi5iTENdebugfE 2, Mikdebug chan_flagskbit4fbit5#8BA1, Eitkdebug chan_flags=0x30, 1t =2
¥, MRIRFLBiLtwi*iTENdebuglE R, FIEEitdebug _chan_flagsBISFREIbitiI A1, AEEIHEEIRI16HESE

#, echoZldebug_chan¥i &
$ echo 0x30 > debug_chan

WEAFRE © BRiBeERHRRNERAE. RE—TIF
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7.1 TWI HIERTERE

ARAEER : incomplete xfer, B{AM log SN FFrR:

[ 1658.926643] sunxi_i2c_do_xfer()1936 - [i2c0] incomplete xfer (status: 0x20, dev addr: 0x50)
[ 1658.926643] sunxi_i2c_do_xfer()1936 - [i2c0] incomplete xfer (status: 0x48, dev addr: 0x50)

MRS EIRRTEIFELKRIETHIE (status B9 0x20 BY, FRRAIXT SLAVE ADDR +
WRITE; status {E/9 0x48 BY, #+RRA&IXT SLAVE ADDR +READ) , {BRIZHEEB[E ACK, XK
RELMY, NZOERERERE. ERBRAR. REFHIN LENFAEBSHANIRERME
e

AIEHIES R

SR BdRENEENTERERS, ZWIIHEEESER. S48 TWI A1 LAH5 I HECE,

SR B TWIEZ THIREN at24cl6, A i2ctools RE at24cl6 EEREMIN, AT
AR TIFIER,

T3 HIERERSUUERTLEUKIEES 12C ZEREHEOZETH.

TR 4 FATHESERRENRENNGRLA L, TENE, £RA%E, HFIERTGRRE
R EMHSFEBEIR K.

SRB5. ARKEGERE TWI 5IlEE R, BFKTEELE.

7.2 TWI BIRESEERIE

EEIMER . START can’ tsendout!s Bf{&BY log tNTFFR:

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

RIS WHEIRTR TWI TEREXRIRES, —MRER TWI 2405 HEE UK HERES X,
NIZMES|IMEERSSIER, NWEERSIER, SIHRSFELABEFE.

RIERIES R

o FR 1. EMBRMAL, BIEE log, 2 TWI BEMINGEN, WNEFESIMEERE, N
Z335 1S B2 S EW.
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o HIE2: RIBRIEE, TF TWI-SCKF TWI-SDA BEEd &iERY L hi BRI 3.3v BB %,

o ZR3: BHAKRESDAS SCLYNABE, BRERSTE 3.3VHhE (BFFfitt TWIizHIZsFrE 5
B ERSREETHEE) -

o PB4 BESIMEEUN ck EERSHITEMWSE,

o FIES5: KX PINMNINEERTIERE, FEFFEIEENASI, & PINIIEEEEIL INPUT Ih8E
(echo [reg] [val] > /sys/class/sunxi_dump/write) , AE% PIN ERIFIZHNZ PIN KR,
3% PIN BIIRZ (echo [reg,reg] > /sys/class/sunxi_dump/dump;cat dump), BEEILADS.

e I 6. MiA CLK WIHERTIEE, FMEFESEENAR, & TWI 8 CLK gating FIT
7, (echo [reg] [val] > /sys/class/sunxi_dump/write) , ZA/FIRENAER TWI IEFRES,
ETWI F1E2889%03E (echo [reg] ,[len]> /sys/class/sunxi_dump/dump), BEEEHEFSRIIER
BIEH,

7.3 TWILILESEERZE

RIS . STOP can’ tsendout, EAM log d0FFrR:

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

‘ﬂ%ﬂﬁ*ﬁ' IEHIRTR TWITE AR EZRIEES, — R TWIE RIS IMECE. NiZRESIMEKE
BIEH, SIHBEERERESFS.

RIERIES R

o FE1: WRIBRIEE], &F TWI-SCKH TWI-SDA BEE S 51EH _EhieBfE#EEE 3.3v BlE,

o S 2. BABAKRESDAS SCLYMREE, EERERTE 3.3VHIE (BrFFitt TWI i=HIgsFrE7h
R ERSREENHE)

o 3. ik PINWIIEERTER, FASFTERIEENA, & PIN HEEEEZIZ INPUT IHEE
(echo [reg] [val] > /sys/class/sunxi_dump/write) , #AE% PIN th*ﬂ?ﬁiﬂl%ﬁ"’ PIN R,
3% PIN BYIRZS (echo [reg,reg] > /sys/class/sunxi_dump/dump;cat dump), U

o PR A4 BEEGEWRE, IBHMAEI SCK/SDA 5IHMT SxiH, EHFIMI 12C BIET08E.

7.4 TWI fZixiEERd

iAAIM& . xfer timeout, EAR log S0TFFIR:

[ [123.681219] sunxi_i2c_do_xfer()1914 - [i2c3] xfer timeout (dev addr:0x50) ]

B LERRTEEEEAETIEGRES, ERESKREEGEHNIETLAEETRBIEL
EE5EW, SHRLEELALEIESRER 12C £, SENERENE-,. MiZ0E5|IiE
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BEEER, CLKEERSER, TWI HESMERSLES, EERAEMSETIL, THESERES

8)ieo

RIERIES R

FE 1L ZERTWIHIEHIZSSEEER S ER.

S ) RIBFIEE], &F TWI-SCK 1 TWI-SDA BEB 453 &5&/_EhispaiER 3.3v B %,

$I# 3. FAAFRE SDA S SCL¥IMREBE, BRERSTE 3.3V HHL (ALt TWI I=HIZZFrE b

REGERSTEEINHE)

T4 XAEM TWIIKE, EFHFTHEIRME TWI IIEERTIES.

FES5: K PINWIEERTIEE, FIEFEFEIREMAI, & PIN IhEEEEIZ N INPUT IhsE
(echo [reg] [val] > /sys/class/sunxi_dump/write) , SAE% PIN EHIAEMELET PIN R,

3% PIN BOIRZS (echo [reg,reg] > /sys/class/sunxi_dump/dump;cat dump), HEELHE,

SB6: ik CLK WIMEERTEE, MATERESHAR, B TWI B CLK gating 1T

F¥, (echo [reg] [val] > /sys/class/sunxi_dump/write) , SASIEENFEN TWI IS F2SEE,

ETWI HF1E2889803E (echo [reg] ,[len]> /sys/class/sunxi_dump/dump), BEEEFSIHIER

BIEE,

HIE 7. RIEMEXM LOG BE: TWI RIBBHITRIZE, HDITiRERE,
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E{E =R

H&*yﬁﬁﬁ ©2023 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( &) zaEENHIE
EFMFRAVLIR A PR 2B A D ™ m. RS AFIERIRER A EFr M LS fE B TEE
Wo EARNBIAERIRSRFMRMAEXREE, HREEASENERNRR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFIER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS EZ BT HmRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F ESHERZTFEHIR~ N, FEKES RVER~mhY
HizH, AIRERERTF[E=ZFHNFFE, BEBETEE = ANFANREEXNIFR, £&EFE
BUARAMERRTREEZ S IR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIAEBEEMNX S,
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