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2.1 BIRINEETER

SAFN twi B4RR i2c B4, B—MEE. WEAZLFRPHITELE. cRFEHR
SEAEERT 24 ENRGZEEERER. TWI EHSXHNINEREEZRN 100kbps, &&
BIEEREATLLAE] 400kbps. 2EM twi 188 — T IhEE:

o ZHENEXAMMTUES;

o EHUEXTLHF dma 54 &
o TNEXTES P ENMER TRIBRLEMNE; »
o INERTEREHES, HNFHERE; g |

MAEZC T TR Ao b
X #F 7bit MYLHIAERD 10bit MATH3E;
THREMA i2c IMVERF B E X EHiE;

sunxi FEXZIFLZE TWI, €8 TWI 5 S TWI,

2.2 RARNENE

2.2.1 BEHARE.

& 2-1: BEEARIE

HEARE FERIRE
TWI Two Wire Interface, 2EFARA [2C tEMNE R4 TH2S

2.2.2 RERIE
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& 2-2: MEARE

HEXERIB FRRRBR
Sunxi SEREFERMN linux FERFE

I2C dapter linux AZA 12C BLESABRHREN.IIC RLENEHIEE, EYMELEEZEET 12C &%
I2C algorithm linux RiZH [12C BEBENHRENX. R 12C S4EEs5 [12C & ZEN@E A%

I2C Client linux R#ZH 12C IEEFHNHKRENX
12C Driver linux R#ZH 12C KR IRPHIHHMRE X

2.3 BERECENTR

AR Sunxi EHFEH, TWIEHRBNBERE; BNFER—RIRF LS TWI 25!
A, WIRECE LM, 4N THRET Sunxi F8 LM TWIO I=HI2RECE (HMh TWI =HI2EE X
) o

o

NS

2.3.1 device tree RIAFRE s

REWNPEENRIZRCAHMEFEMIRIREE, RENXXENEREN: {linux-ver}/arch/arm64
(32 L&A arm) 4boot/dts/sunxi(32- I RFATX B F)/xxxx.dtsi(CHIP A EKS,
sun50iw10pl ),/ TWI SN WECEI FEi-:

twif: twi@Ox05002000{
#address-cells = <1>;
#size:cells = <0>;
compatible = "allwinner,suf50i-fAwi"; //EENgE, BTFERAIZSENEE
device type = "twi0"; /PEETREBM, ATFsys cénfig. fexlITig
reg = <0x0 0x05002000 0x0 0x400>; //TWIOSE T FesicE
interruptsi= <GIC SPI 6 IRQ TYPE LEVEL HIGH>; //TWIORLRET S, rhifa
clocks = <&clkutwif>3 / /& &R
clock-frequency = <400000>; //TWIOIEHI2EHY BT FhimR
pinctrl-names = "default", "sleep"; //TWIOIEHIZREARIPinf 25, Ehdefaul t HIEE B
{ERTHIS IIERE , <Sleep uRERRATAYS | HIECE
pinctrl-0 = <&twi@ pins a>; //TWI0iEHIZsdefau Lt pinHiEcE
pinctrl-1 = <&twi@ pins_b>; //TWI0EHIZSs leephY A MpinfIEcE
twi_drv_used = <1>; / / 1EFADMAE 5i%kiE
status = "disabled"; //TWIOEHIZE 25 fEaE
I

£ linux-5.4 &, TWI HEES linux-4.9 RIZEEEBTLEARR, XFFEEAEIME clock # dma
AL E £

twif: twi@0x050020004
#address-cells = <1>;
#size-cells = <0>;
compatible = "allwinner,sun20i-twi"; //EEXINSEE, BT RS ENEE
device type = "twi@!; //RETRABIR, BFEsys config. fexlLEg

IR © HiB2ERERHBIRAR. RE—INF 3
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6 reg = <0x0 0x02502000 0x0 0x400>; //TWIOEEFFS0CE

7 interrupts-extended= <&plic® 25 IRQ TYPE LEVEL HIGH>; //TWIOQZZEFHETS. FHEFZEE
8 clocks = <&ccu CLK BUS I2C0O>;//twifzas{EHavessh

9 resets = <&ccu RST BUS I2C0>;//twiizss{EAEresetiysh

10 clock-names = "bus";

11 clock-frequency = <400000>; //TWIOEHIZSHIAT FhiHZE

12 dmas = <&dma 43>, <&dma 43>;//TWIOEFIZEHIdmaiEES

13 dma-names = "tx", "rx";

14 status = "disabled";//TWI0iZHIZZEELFEEE

15 };

RNTHETWI BEEBHRIEFRX oE— TWI 56128, FE7E Device Tree A aliases T
RE—P TWI TEIEERE:

1 aliases {

2 soc_twi0® = &twi0;

3 soc_twil = &twil;

4 soc_twi2 = &twi2;

5 soc_twi3 = &twi3;

6 A

7 }; &
. e

><

HNBERANFRT R “twi” IELRSHIERE, & TWI 2LRIEFHALLEN of alias get id()
BRERENNT N TWI $EHISRHFRS, MMXFIE— TWI iE6Hs3.

Hrh twi0 pins_a, twi0_pins b 77 TWI BI5|IEL EHVECE T <o

linux4.9 HiZE & & R A archfarm64 (32 {iiF & A arm) /boot/dts/sunxi/xxxx-
pinctrl.dtsi(CHIP AL S, @ sun50iwl0pl &), BFEENTFAR:

1 twi® pins ja: twi0@0 {

2 allwinner,pins = "PD14", "PD15"y; //TWIfZEHI B3R5 |l
3 allwinner,pname = "twi® scl”, #twi0 sda"; //TWIIEHIEERIS|FITIEERE
4 allwinner, function = "twi0"; / /5| fiThaeER

5 allwinner;muxsel = <4>; //5|E BIIREER &

6 allwinner,drive = <0>; //103KENEES]

7 allwinner,pull & =05; // REPEBIARES

8 };

9

10 twi@ pins b: twib@l {

11 allwinner,pins = "PD14", "PD15";

12 allwinner, function = "io disabled";

13 allwinner,muxsel = <7>;

14 allwinner,drive = <1>;

15 allwinner,pull = <0>;

1611}

linux-5.4 FZECEERER N arch/arm64 (32 iiF&f arm) /boot/dts/sunxi/xxxx.dtsi(CHIP
AFERS, W sun50iwl0pl &), BEWTFIR:

1] twi@_pins_a: twib@0 {
2 pins = "PHO", "PH1";
3 function = "twi0";

IR © HiB2ERERHBIRAR. RE—INF 4
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drive-strength = <10>;

i

twi@ pins_b: twil@l {
pins = "PHO", "PHL";
function = "gpio in";

};

59 clk twi0 FEHRYECE.,

£ linux-4.9 &, @A arch/arm64 (32 {IFE AN arm) /boot/dts/sunxi/XXXX-

clk.dtsi(CHIP AR S, 80 sun50iwlOpl %), BEAEEW TR

clk twi0: twi0® {
#clock-cells = <0>;
compatible = "allwinner,periphsiclock";

};

clock-output-names = "twi0®'; > //i8FE clock&#, AFLECLOCKEZE

£ linux-5.4 #, £EEE,

2.3.2 board.dts IREECE

board.dts BFREESE—TIREFENIEEEE (W demo i, perfl #x, verl IRESEH) , B
HNREEEFEE2BE LEN device tree FAIAECE S 2. board.dts BIE&{EA longan/device/-

config/chips/IC/configs/BOARD/board.dts,

7F linux-4.9 A, X{KZ board.dts BE TWIO HEAKEEWNT:

twi@ pins a: twif@0d {
allwinner,pins = "PAQ", "PAL";
allwinner,pname = "twi0®<{scl", #twi® sda";
allwinner, function = "twi0';
allwinner,muxsel = <4>;
allwinner,drive = <1>;
allwinner,pull = <0>;

};

twi@ pins_b: twi0@l {
allwinner,pins = "PAO", "PAl";
allwinner, function = "io disabled";
allwinner,muxsel = <7>;
allwinner,drive = <1>;
allwinner,pull = <0>;

18

twi0: twi@Ox05002000{

pinctrl-0 = <&twi@ pins a>;

pinctrl-1 = <&twi® pins b>;

status = "okay"; //fEBETWIO
+i

clock-frequency = <400000>; //i2cBIEiZ/n400K

IR © HiB2ERERHBIRAR. RE—INF
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£ linux-5.4 &, K board.dts BEm TWI0 HEFKEENT:

&twi® {
clock-frequency = <400000>;
pinctrl-0 = <&twi@ pins a>;
pinctrl-1 = <&twi® pins b>;
pinctrl-names = "default",
status = "disabled";

"sleep";

eeprom@50 {
compatible = "atmel,24cl6";
reg = <0x50>;
status = "disabled";

Heh, TWI #ZEH “clock-frequency” BMEEE, SAZHE 400K,

JHF TWI 8%, aILURIEE T EIEF{EN Device Tree FHER TWI IT4I28MF T S, TWI 154!
#3IX5NEY probe REUED of i2¢ register devices() , BMERFENEFTAH TWI &%,

A9

o

XFF twi0 5|/ pin A, EFNERENT: N

g

twi® pins a: twi0@0 {
pins = "PB10", "PB11l";
function = "twi0";
drive-strength ='<10>;

}

/*sck sda*/

twi® pins b: /A&wi0@l {
pins = “PB10", "PB11";
function = "gpio in";

};

2.3.3 kernel menuconfig fic &
e

£ longan H, linux-4.9 EHSTHANRNZIEEF (/kernel/linux-4.9), 1T make
ARCH=arm64 menuconfig (32 fiF&#17: make ARCH=arm menuconfig) # \f
BXRm, FRUTSERME (linux-5.4 EARB RHPHIT./build.sh menuconfig)

£ tina &, AU EZETERBRE@HIT make kernel menuconfig # A\ menuconfig it &R

Ho

e 1. 1%3% Device Drivers EWHHENT—RECE, WM TEFIT.

WRAFRE © BsEERERNERAE. RE—TNF 6
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nux/arm 4.9.178 Kernel Configuration <>v
Arrow keys naviga e the menu. <Enter> selects submenus ---> (or empggfkubmenus
----). Highlig letters are hotkeys. é%ssing <Y= includes, <N xcludes,
<M> modularizes features. Press <Esc=<ESg> to exit, =?» for Help, </> for
Search. Leggﬁﬁ: [*] built-in [ 1] exg§aﬁed =M= module = = mqgéie capable
“(-)

Poot 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 APIL ——1i N

Library routines -- % 1O
y 4 &

Virtualization --:-&° BN
O\

<§CQ Exit = < Help = <§$§ave = = lLoad =

2-1: Device Driver J

o 2. 3%&¥F 12C support &M, H#ANFT—REE, 0 FEFIR.

ce Drivers
Arrow keys vigate th Enter> selects submenus ---> (or empty submenus
----). Hi ighted le hotkgys. Pressing <Y=> includes, <=N= excludes,
es featur Press 4EZZ>{ESC> to exit, <?= for Help, </= for

end: [*] b t-in 1}§] xcluded <M= module 4§§> module capable
\:0 O

N
al ATA and Pa(é?lel TA drivers (1ibatak§3l———
le ﬂevicg@gﬁ i support (RAID and EﬁM) ----
Targe§> (TCM) and Cont%gg Infrastructure ----
support ——<§>
Input device support ---= S
cter devices ---> &

Q@

SPT ‘support

SPMI support

HSI support ----

PPS support ---=

PTP clock support ---=
Pin controllers ---=

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

2-2: 12C support

o 3. EBERF 12C $#0, 1%3#R 12C device interface, M TFEFIT.

WRAFRE © HSEERERHERAE. RE—TF 7
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< I2C support <& S
o e

Arrow keys nav1gatg\the menu. <Enter> selects submenus ---> (or empty submenus

----)}. Highlighted letters are hotkeys. Qﬁ ssing <Y=> includes, <N= ludes,

<M> modularizes features. Press <Esc=<EsC> to exit, <?> for Help, <f> for

Search. Leggﬁﬁ: [*] built-in [ ] exc%gaed <M= module < = mndg£é>capable

*- I2C support
1 Enable compatibility bits for old user-space
= 2C device interface
= I2C bus multiplexing support
Multiplexer I2C Chip support ---=
Autoselect pertinent helper modules
SMBus -specific protocols
I2C Algorithms --->
I2C Hardware Bus support ---=
I2C/5MBus Test Stub
I2C slave support
I2C Core debugging messages

I2C Algorithm debugging messages Q
12C Bus debugging \gg?;ages \Q/\/

S X
Q> \A)Q
< Exit = < Help = < Save > < Load =

[

2-3: 12C device interface <

e 4. ¥%3¥} 12C HardWare Bus support &I, #ANT—REE, W TEFT.

N a8 Support
Arrow keys /mavigate the memul. \<Enter> selects submenus ---> (or empty submenus
----). Highlighted letfers are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes featur@s. Press <Esf=<Esc> to exit, <?> for Help, </> for
Seangﬁ: Legend: [*] built-in 4$§] gxcluded =M= module 4§§> module capable
5 N N
<;° == IZClsuppurt o : <§5
[ 1 ‘Enable cumpagiﬁility,bits for old userliﬁace
<*>  [2Chdevice interface S
== I12€0bus, multipl@Exing support S
Hultipﬁbxer'IZC Chip support SRS
Autoselect pertinent helper mudqggg
SMBus -specific protocols S
Iiﬁ\Algnrithms ===5 &
2C Hardware Bus support
12C/5MBus Test Stub
I2C slave support
I2C Core debugging messages
I2C Algorithm debugging messages
12C Bus debugging messages

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

2-4:2C HardWare Bus support

e 5. %% SUNXI 12C controller &I, AILEREZRIFENZ, BAIRFMIER, SN TEFR

WRAFRE © HSEERERHERAE. RE—TF 8
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No

&S I2C Hardwa Bus support &S

Arrow keys navigate the menu. <Enterz 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

#** T2C 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

UNXI I2C controller

PCA9564/PCA9665 as platform device
Fockchip RK3xxx I2C apter

Simtec Generic I2C Interface

¥ilinx I2C Controller

*** External /5MBus adapter drivers 2§@
< = Diolan U2C1}§ SB adapter S

1
= S N }

VoUW WERY WOV WYY

m < Exit = = Hel@% < Save = < Load/\(><>

N P -

E'2=5: SUNXI I2C controller

2.4 RS ERIREE N

12C 2RI FAIZIE drivers/i2c/busses BR T

kernel/linux-4.9/drivers/i2c/

— busses

| — 12¢-sunxd epe // SunxiF &R I2CHEHIZsIREnLED

| F— i2c-sunxi:h // ASunxiTEMI2CIEHIZRIREIEX T —ER,. HIBLEH

| b i2c-sunxi-test.c // SunxiF&mMi2cg&EMANRE, 5. 4 TEREER

b— i2c-core.c // I2CF RGO, IRIERXAEORE

F— i2c-dev.c // I2CFRARNGERRIME, BALCEMEXIISEXH, HEREIR

WRAFRE © HSEERERHERAE. RE—TF 9
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2.5 IXEHIESRTE

user Application sysfs
client driver char device
kernel adapter algorithm board info
&
[2C busses [2C algos [2C lT‘uLIJ@?
»

[2CCantroller

I I

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

hardware

2-6: TWI fRIREEHINEE]

<>\/
Linux # [2C AREW LB, BRFRAZFLINT=1TRX. 1. AR=E, SFEmMEER
12C RENNARER; 2. Ak, WERchERD; 3. B, 8RMRYERE, 87T 12C £4)
2840 12C IM&.

Hrf, Linux AP 12C Rapizr NiZ4E EX B A 6 1NER5

1. 12C framework 12ft—7Fh “i5ia] 12C slave devices” B/ 3%. HHFXLE slave devices H
I2C controller =%, EMEEH I12C controller JXahSEIX— B 1T

2. 232 12C framework BYIER, APAIURAXRD [2C BEMNEARAT, REZRBRESAN
O, MAUSIMRSE#HTES. EFBERAT, INPRERUTRIZSHNET driver (J0fd
ER, B%LEE) . 12C framework HiBEFHgEEAF TERERMNED, B S
[BFEFF AT LUBIE ZiZ QAR MR EE Bo

WRINFE © HRB2ERZRNERAR. RE—IMF 10
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3.

£ 12C framework WEE, & I2C core. I2C busses. I12C algos # I2C muxes FOPM&E
R

12C core f#/ 12C adapter # 12C algorithm AP FIERIHMK 12C controller KITHAE,
8 12C client #1 12C driver #% 12C slave device FIhEE (RIRAKEREFH device
# device driver) . H9h, EF 12C thi¥, &I smbus #ERLI SMBus (System Man-
agement Bus, RAEEEL) BIIHEE,

I2C busses & I12C controller drivers &S, fiiF drivers/i2c/busses/BRT,
i2c-sunxi-test.c. i2c-sunxi.c. i2c-sunxi.ho

12C algos B& 7T —L@AM 12C algorithm, FTiBERY algorithm, 215 12C hiXBEEA
&, AFEM 12C B read/write 8<%, —RIBER T, FEHEHLI, FEERFHIFEZE
Fo

WRIRFE © HRB2ERZRNERAE. RE—TIMF 11
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3.1 i2c-core #O

3.1.1 i2c_transfer()

o KEREAL: inti2c transfer(struct i2c_adapter *adap, struct i2c_msg *msgs, intnum)
o TEF: FERAY I2C B4 12C & ZEMN—EEHBM 12C message X E,
o B

« adap: JEEFEEY 12C BAEHIE; oy
e msgs: i2c msg REHYIEEH; N
e num: RE—AFE/IE/L I12C msg <
e IR[O]:
o >0: BAAEMN msg 125
o <0: 9&5'51,

3.1.2 i2c /master recv()

BREEE: int i2c_master recv(const struct i2c client’*client, char *buf, int count)
{EF: Bid3EE i2c transfer() FER—R 12¢ FUHR1E,
o SH

o
e client: ¥EMHF 12C REFHIER;
o buf: BTFREFREEINKIEESF;
e count: #EERF buf WKE

e IR[O]:

o >0: FINEWHIFTE;
o <0: 9&)”&;

3.1.3 i2c master send()

o RFEAY: int i2c_master send(const struct i2c_client *client, const char *buf, int
count)

WRIRFE © HRB2ERZRNERAE. RE—TIMF 12
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o EF: EidE % i2¢c transfer() SE—X 12¢ KiXiR{E,
o SH

e client: #5mHaT 12C MiIZEBIEHI;
o buf: BRXAHIE,;
e count: BRZENHEKE

o JR[O]:

o >0: FINAZEMETE;
o <0: 9&5&;

3.1.4 i2c smbus read byte()

BRI¥EES: s32 i2c_smbus read byte(const struct i2c_client *client)
B M 12C BER—1FT, (NEREY i2c transfer() KM, LT/ LMHEOR, )

o B <©\
e client: IEMEHFIA 12C MIEH q X

o IR[O]:
o >0: JEENFIAIEUE;
o <0: 9&)”&;

3.1.5 i2c jsmbus write byte()

BR¥EE . s32 i2c_smbus_write byte(const struct i2¢ client *client, u8 value)
EF: M I2C B&ZBEAN—1FET,
o SH

o
e client: BMHFIRY 12C MIRE;
e value: EE XNHHE

e IR[O]:
o 0: ARIN;
e <0: 9&)”&;

3.1.6 i2c smbus read byte data()

o K¥JFEAY: s32 i2c smbus read byte data(const struct i2c client *client, u8:-com-
mand)

o fEA: M I2C REHEERBZLIRN—TF T,
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o B

e client: EEHAIN I12C MIKE;
e command: I2C MMYEIEME 0 TTHm<iE BMREBE) ;

e 1R[O]:

o >0: EEXEIRVEIE;
o <0: 9&)”&;

3.1.7 i2c smbus write byte data()

BRERREEY: s32 i2c_smbus write:byte data(const struct:i2c_client *client, u8 com-

mand,u8 value)

fER: M I2C REEERBZLEN—1TFT,

o B
o client: HEEIYEE 12C MigE; Q&
e command: I2C hiXFIEME 0 ZTa<iE (BMRIZE) | q X
o value: BEE \W#E;
o IR[O]:
o 0: ARIN;
o <0: XK;

3.1.8 i2c smbus read word data()

BRENREY: s32 i2c smbus read word data(const struct i2c_client *client, u8 com-

mand)

YEFA: M I2C BEETRBAEE— word HiE (BAEY, EAT 12C BESHERE 16
fIgyER) -

o BEN:

e client: 5EMHFIHN 12C MIEH;
e command: I2C MYFIEMNE 0 FHa<iE (BMREIZE) |

e JR[O]:

o >0: JREXFIRVEIE;
o <0: 9&)”&,
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3.1.9 i2c smbus write word data()

BRIEEREY: s32 i2c smbus write word data(const struct i2c¢ client *client, u8 com-
mand,ul6 value)

EA: M I12C REERERBLEAN— word #iE (BFMFT) o

o Y

e client: BEHFIM 12C MIKE;
e command: I2C YXEIEME 0 FHam<iE BMRIZE) |
e value: BES5 \RIEE

e 1R[O]:

o 0: RIN;
o <0 9&5'51,

3.1.10 i2c_smbus read_block data()

BRIENEAY . s32 i2¢c smbus read block data(const struct iZc_cTient *client, u8 com-
mand,u8 *values)

ER: M I12C REIEE RIZAIRE—REE,

o Y

e client: E5MEHEIN 12C MK,
e command:/ I2C hiXEEEHNE 0 ERaG<E BMRZE) |
e values: AT RFIRENEIBILIE;

e 1R[O]:

o >0: ZENEINEIEKE,;
o <0: 95[)]51;
&Y

3.1.11 i2c smbus write block datal()

BRIFRE: s32 i2¢c smbus write block data(const struct i2c client *client, u8 com-
mand,u8 length, const u8 *values)

EA: M I2C RERERBLASN—RYE (KERK 32 F1) o

o B

e client: IEMHFIR 12C MigHE,;

e command: 12C WYEIERNE 0 TTHa<i3 (BMREE) ;
e length: EE5NHNHIEKE,;

o values: EE NHIEIE;

e IR[O]:
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o 0: EEIjJ,
o <0: 9&)”&,

3.2 i2c ARSIARZEO

i2c FHRFERZFRIMFAILERIRMEN, ATURBIFMAXHREEZD (open, write,
read, ioctrl) FRERZBRPRI/dev/i2c-* XHRFAEXRIED, i2c MRXIBRIEEXE
i2c-dev.c 2, ATRNALLREER/LMERO:

3.2.1 i2cdev_open()

o RFFRA: static int i2cdev open(struct inode *inode, struct file *file)
o fEA: BF (CIEE) £ open(file) FIARMERE, TH—1 i2c 8&, AILMBEXHRT
AT i2c IREFIRTHIE />\ "
o B §
<
e inode: inode T

o file: file £&¥91%k;
o R[E]: XA

3.2.2 i2cdev read()

o REFEE: static ssize't i2cdev read(struct file *file,; char user *buf, size t
count,loff t*offset)

o EA: EF (CI1BEZ) A read() FHARNKE, BGEXHEEmIEHIE—IFM i2¢ 1§FHIE
#BIE. [KEAR i2¢ xfer (MR

o BH

e file: file E&EM1K;

e buf, 5#UE buf;

o offset, XHR#%,
o IX[O]:

o IE=: ROIRENIFTHE;
o <0: KIK;
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3.2.3 i2cdev write()

BREEREY: static ssize t i2cdev write(struct file *file, const char _ user *buf,size t

count, loff t *offset)

o EM: R (CiEE%) 1AM write() FIAANEE. BREXGERS HIE—HE i2¢ 18&H
B#iE. KEEA i2c xfer FiakiE

o S

o file: file £EMI(K;
e buf: JZEUE buf;
o offset, X 1R,

e IR[O]:

o 0 RFLIN;
o <0: X;

3.2.4 i2cdev ioctl() °

BRFREY: static long i2cdev ioctl(struct file *file, unsigned int cmd, unsigned long

arg)

o fEM: 2R (CiEZS) 1AM ioctl() FEARMNEE. BYXHEE i/o —#3T i2¢ REEIE,
ZINRELLIRSR KR, (BT LB 2Rd2¢ 1RV, 1F 12 IRFEmREHIE, £A smbus FF, #
Y BT LA [RZ B #5

o B

o file: file £Ef9(%;
e cmd: ES;
e arg: HtSE,

e 1R[O]: &Y
e 0: FiIN;
o <0: KI¥;
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4.1 FA i2c-core ¥EOEE TWI 1&F

EPIZRISHE AR i2¢ IREFIRENILH: tina/lichee/kernel/linux-5.4/drivers/misc/eeprom/at24.c
, XZ—1 EEPROM M 12C 1&& Iz, A7TWIE 12C S4&IKa, PRUAEHFET sysfs TTRKIH
BB, FENX MG —EXBRHAITRTRNA:

#include <linux/kernel.h>
#include <linux/init.h>
#include <linux/module.h>
#include <linux/of_device.h>

#include <linux/slab.<h> S
#include <linux/delay.h> ;;
#include <linux/mutex.h> <

#include <linux/mod devicetable.h>
#include <linux/bitops.h>

#include <linux/jiffies.h>
#include <linux/property.«h>
#include <linux/acpi.h>

#include <linux/i2cth>

#include <linux/nvmem-provider.h>
#include <linux/regmap.h>

#include <linux/pm runtime.h>
#include <linux/gpio/consumer.h>

#define EEPROM ATTR( name) \
{ \
.attr = { .name = # name, .mode = 0444 }, \
.show =" name## show, \
} v
<5

struct i2c client *this client;

static const struct i2c device id at24 ids[] = {
{ "24cle", 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 = thisccltient->addr,
.flags =0,
.len = {1
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{

{

.buf

&rxdatalO],

.addr
.flags
.len
.buf

this_client->addr,
12C_M RD,

length,
&rxdatall],

}I
}

ret = i2c_transfer(this client->adapter, msgs, 2);
if (ret < 0)

pr_info("%s i2c read eeprom error: %d\n",  func_, ret);

return ret;

static int eeprom i2c_ txdata(char *txdata, int length)

int ret;

struct i2c_msg msg[] = {
{ G
.addr this_client->addr, 4>
flags = 0, 8
.len length, q
.buf txdata,

To
};

ret = i2c_transfer(this client->adapter, msg, 1);
if (ret < Q)

pr err("%ss i2c /write eeprom error: %d\n",  func , ret);

return/0;

static ssize t read_show(struct kobject *kobj, struct kobj attribute *attr,

char *buf)

int i;

u8 rxdatal4]; &Y

rxdata[0] = 0x1;

eeprom_i2c rxdata(rxdata, 3);

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

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

static ssize t write show(struct kobject *kobj, struct kobj attribute *attr,

char *buf)
int i;
static u8 txdata[4] = {0x1, OxAA, 0xBB, 0xCC};

for(i=0;i<4;i++)
printk("txdata[%d]: Ox%x\n", i, txdatal[il);
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eeprom_i2c_ txdata(txdata,4);
txdatal[l]++;
txdata[2]++;
txdata[3]++;

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

static struct kobj attribute read
static struct kobj attribute write

EEPROM_ATTR(read);
EEPROM_ATTR(write);

static const struct attribute *test attrs[] = {

&read.attr,
S&write.attr,
NULL,
}i
static int at24 probe(struct i2c client *client, const struct i2c device id *id)
{
int err;
this client = client; &
printk("1l..at24 probe \n"); S
err = sysfs-create files(&client->dev.kobj,test attrs); ;;
printk("2..at24 probe \n"); d
if(err){
printk("sysfs create files failed\n");
}
printk("3..at24_probe \n");
return 0;
}
static int at24 remove(struct i2c client *client)
{
return 0;
}
static struct i2c driver at24 driver = {
.driver = {
.name = "at24",

.owner = TH}§ZMODULE,
i
.probe = at24 probe,
.remove =‘at24 remove,
.id_table = at24 ids,

}i

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)

{
printk("%s()%d - \n", <>func_, LINE );
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i2c del driver(&at24 driver);

}

module exit(at24 exit);

4.2 MARPSEORE TWI 18

MRAET i2c devices interface, AILUEEFMAXHIRTS REKIZE 12C £&. TERXME
FEEIRE /dev/i2c-* FKiEE i2¢ 8%

#include <sys/ioctl.h>

#include <fcntl.h>

#include <linux/i2c-dev.h>

#include <linux/i2c.h>

#define CHIP "/dev/i2c-1"

#define CHIP_ ADDR 0x50

int main()

{
unsigned char rddata; S
unsigned char rdaddr[2] = {0, 0}; /* BEFEMKBESHPHNREEE £/
unsigned char wrbuf[3] = {0, 0, 0x3c}; /* ESWHIE, LXMEThRE */

printf("hello, this is i2c tester\n"); )
int fd = open(CHIP, 0 RDWR);

if (fd < 0)

{

printf("open® "CHIP"failed\n");
goto exit;
}
if (ioctl(fd, I2C SLAVE FORCE, CHIP.ADDR) < 0)
{ /% RESFHHIE */
printf("oictl:set.slave address failed\n");
goto close;
b
printf("input a char you want to write to E2PROM\n")g
wrbuf[2] = getchar();
printf("write return:%d, write data:%x\n", write(fd, wrbuf, 3), wrbuf[2]);

sleep(1l);
printf("write address return: %d\n",write(fd, rdaddr, 2)); /* BEIRZAEFIEERNERS
2 */

printf("read data return:%d\n", read(fd, &rddata, 1));
printf("rddata: %c\n", rddata);

close(fd);

exit:

return 0;
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5.1 WIAGE
5.1.1 X TA

5.1.1.1° i2c-tools AIXTH

i2c-tools B— 1MFRIE, ETAFRIAIR 12C 1&&. T LA i2c-tools KFKEY i2¢c i&&EFHIHE
*EE BHAEREAKER) , #FREGHEXM i2c 8EMNEHIE, i2c-tools TEE @I iE
5/dev/i2c-* XHIREX 12C &%, FRIAEETT kernel/linux-4.9 By mer@%onﬁg 2EE 12C

B device interface T =¥, BAR i2c-tools RS EIN T, < \

i2cdetect -1 //3RERi2cig&ER

i2cdump -y i2c-number i2c-reg. .//iBHEXN12ci§FEIBdumpiR, Wi2cdump -y 1 0x50

i2cget -y i2c-number i2e<reg data_ rege //EENi2ci&EENHILBOEIE, Wi2cget -y 1 0x50 1
i2cset -y i2c-number i2c-reg data rege data //{F1i2CIREFENHIALEEIE, fi2cset -y 1 0x50 1 1

5.1.2 AT =

5.1.2.1 /sys/module/i2¢c sunxi/parameters/transfer debug

I AXHTEERITAEAS TWI BEEEIENEREE. RUERE-1, FETIEMEEN

BEERES.

fIEE x BEIERRERNAE:

((echo x > /sys/module/i2c_sunxi/parameters/transfer debug )
KABEIRIERE R G E:
[echo -1 > /sys/module/i2c_sunxi/parameters/transfer debug ]
5.1.2.2" /sys/devices/soc.2/1c2ac00.twi.0/info
s RS AT LUTED H &l TWI BB —LEHRIRER.
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((cat /sys/devices/soc.2/1c2ac00.twi.0/info )

5.1.2.3 /sys/devices/soc.2/1c2ac00.twi/status

T RAXERILSTENH 5] TWI @EN—EETRSES, SEEHSENgFESRE,

((cat /sys/devices/soc.2/1c2ac00.twi/status )

5.2 & Dlin)@h

5.2.1 TWI #iERTE2 %X

RIS . incomplete xfer, BE{&B log W FFAR: />*V7

[ 1658.926643] sunxi i2c do xfer()1936 - [i2cO] incomplete xfer (stagys? 0x20, dev addr: 0
x50)

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

BRES R ILEIRRREITELERIE T BB (status {E79 0x20 BY, RRLXT SLAVE ADDR
+ WRITE; status f879 0x48 B, R{RRAIT SLAVE ADDR + READ) , BRIZR&ERE[E
ACK, XERFIZELIMN, MEZREESERZILE. FMAR. REFRFN LBRFAERSHK
B &R TR FiRE.

AIEHIES R

B 1 BETEEHEENEEEE, BNIMEEESER. S48 TWI H4E5F/1A3HE
=, &7

o FIE 2. Tt TWI 2L TRIEE N at24cl6, H i2ctools EE at24cle EERTHII, B
IHMIRARAE TEEE,

o P 3. HEREEETIUEETFUNIRES 12C ZEMEGHEOZE T

o B4 FATHUMBERIENRENNGLTE, TENF, £AGZ%, HIERVBKIRSE
T EHSFEENK K.

o FIE 5. ARKEEINE TWI 5IiaLRAZ, EERTZEEER,

5.2.2 TWI EBIRE ST EAIX

A& . START can’t sendout!, £k log M TFFAR:
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((sunxi_i2c do xfer()1865 - [i2cl] START can't sendout! )

A LR FRTR TWI BERERIRGES, —RIE TWI 245 MEEURNHEES
Ko WiZKBESIMEERSIER, NHESTIER, SIHESFELNBASES

FIERIES R

o X 1. ENEIN%, BEEE log, 91 TWI BEMINHIIENL, NEFESIMECER,
RZ1%35 Iﬂfﬂ%,%'\xE'E.Z:?IEE%o

o FE 2! RIERIEE, TF TWI-SCK M TWI-SDA BEL I 51ERY LTI EZEER 3.3v Bl%.

o B 3. AHHMAKRE SDA 5 SCL ##a8E, BRERSTE 3.3V M (BiFFitt TWI =423
FRESMRIEHER S T RI#HE) o

o PB4 BESIMEEUR clk EEEREHITIERIRE.

o HIE 5: Wik PIN NIHEEREEERE, MAFTEFHRENHN, ¥ PIN haEERIEH INPUT Ih
fE (echo [reg] [val] > /sys/class/sunxi_dump/write) , #A/EH PIN AR PIN
K&, 3 PIN BPIRT (echo [reg,reg] > /sys/class/sunxi_ dump/dump)cat dump), &=

&AL, >
<

o FIE 6: MIiX CLK MIIRERELER, FIAFERREM A, & TWI B9 CLK gating F4T
FF, (echo [reg] [val] > /sys/class/sunxi dump/write) , RAFIEEHEN TWI NEFFSE
B, & TWI F7E8MEEE (echo [reg] ,[len]> /sys/class/sunxi dump/dump), EEFF

BYEESER,

5.2.3 TWI KI5 FEER1E

A& STOP can’t sendouts 1889 log SN FFR:

twi stop()511 - [i2c4] STOP can't sendout!
sunxi_i2c_core_process()d/26:= [i2c4] STOP failed!

RS WHEIRER TWI BERIEKIEES, —RER TWI S&05|MEE. NixQE5|MIEC
BEIER, SINBEREREFSF.

AIEHIES R

o FE 1. RIERIEE, TF TWI-SCK # TWI-SDA BELE I 5&RY L8 EZEER 3.3v BlE.

o HB 2. BAMAKE SDA 5 SCL ¥MARE, BEBRERTE 3.3V ML (BiFfitt TWI #Z=HI23
FRBIMER SRS R IFBINEHTE) -

o BB 3. PIN MIRERBIER, FIAFFRRGHAN, & PIN EEEREIRN INPUT If
Bt (echo [reg] [val] > /sys/class/sunxi_dump/write) o A5 PIN EHfliE#ZE PIN

K&, 3 PIN BPIRZE (echo [reg,reg] > /sys/class/sunxi dump/dump;cat dump), BHE
E UGN
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o X 4. THRIREWEE, IBEHMAE SCK/SDA 3|MT=XH, EfFMIX 12C @SNk

5.2.4 TWI {£iX8EY

A& . xfer timeout, E{AM log $0TFFR:

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

S KERRTEEELLAETRIAES, ERESREBENIEPLEIEETHIEEL
ESEW, SEREXRBRNAIESRER 12C i, SHOTRENREE. NMiZKES|HE

BEER, CLKEERTLEER, TWI FEHRMUERTSLER, EERHMIGETIL, FESIE
B FE,

FIERIES R

9.

FE 1. %K TWI B4 E R T Ef. o
FE 2 RIEFEEE, £F TWI-SCK #l TWI-SDA %Eéﬁéﬁﬂ’\ﬂ{?ﬁ’%l‘ﬂ%%ﬂ 3.3v BE,
$B 3. AHRARKRE SDA 5 SCL ¥ia8BE, EREREE 3.3V HiiL (¥rFFiLt TWI =428
FrBE MR H RS @IT#HE)

o FB 4. XFAHM TWIIRHE, EFMHFTHEIIMA TWI HEEEIESR,

o S 4: ik PIN NINEGERBLEER, FIHFTFSRENA, ¥ PIN haEERIEN INPUT Ih
BE (echo [reg] [val] > /sys/class/sunxi dump/write) , ZA5% PIN LhifliEteaZ PIN
R, 3 PIN BURE (echo {reg,reg] > /sys/class/sunxi dump/dump;cat dump), &E
HITHED,

o HE 5. Mid CLK NIhEEREBER, A AFFESREENAI, ¥ TWI B9 CLK gating F4T
FF, (echo [reg] [val] > /sys/claSs/sunxi dump/write) , AFIEEVEN TWI FFeSE
2, % TWI FEZaERI803E (echo [reg] ,[len]> /sys/class/sunxi_dump/dump), EEHEF
BYIERTER,

o S 7. RIFMAXD LOG RER TWI REBHITHRIE, PFIRERE.
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LLWINER LLWIWER LLWINER'
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1%, FEREW, MRSEW, WAEEERE ARG,
SR SER &

§/>
EHZN= R REVFENSESHELENERNERAD (125) ZAEBENELS
FMERMLER, AXRDHARNDS MR R, RS RN AT 7 R TR R e E
Ko ERAIEIAEIE SRS RMAREIRE, HIK RSB GER R R, E8ETRIBEM
FUGATH (REERRFIREBR, BaER) ERNTEE, 23RS,

¢2%¢ﬁﬁ%ﬁ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁm$2%ﬁk$ﬁ%(@EﬁTm$ﬁﬁm\ﬁﬁm FEREIHIR) BRERIEF=ZHFNAE
, @EHAAT. AEPHFRERFRR. 58 MEBINHF AR EARREERERIES &S,

AR UBRRE R RE A th 75 TR T 2 EERET AR N BRI R ER™ mAY
HiEd, AIRERERTE ZHIINFFFL BEBTRASZANFANRBEXNIFA TR
E@Tﬁﬁiﬁﬁﬁ%?ﬁﬂ%_EﬁTMﬁT%imﬁ(%ﬂﬁ)o%UTﬁﬁﬁﬁ%m%E
FHYFRRA ML, T ERRBE NS
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