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2. B AH
2. 1. BRI+ 4

Linux # 12C R R4 E 2.1 Fios, B HSRIZ 0 R T =2
1. HP2sE, WREFTE A 12C B& MR T
2. W%, LIRSS
3. WEMF, fRSLhRPEEBLE, T 12C $EHIZR 12C Shik.

User space Appilcatiion

Kernel 12C Core \

Hardware

I12C device

S EZRIREN N 12C Vg SR A A B
o BEXPANFISERLE 12C 248, SEBLN 12C 2oy 1] B BAK T
: BPRPRFE T 12C e, SEBLAARIITIRE, E4E read, write LI ioctl

12C A IXEh F B 1 E T4 E 12C B8 RS UE, IFEM E] Linux WX 12C 248,
12C AN AT LA 12C 84 58 O a8 AL ZR @ L o (H 2 B ARBN A B FE A AT AR I8 IR, B2
PRALE SIS P& YRS R L e AL

12C Core HI BEIEAF BRIl 1 12C B ZIXEN 22 57, 45 12C BLA5 SRS AT LA 2 2% ol 2 2o 2 1 45 O AN ]
AN RS o] 5 AR SR T 2R 1

2. 2. HRARENA

Sunxi 8 Allwinner ff)— %% SOC {41 & .




12C Inter-Integrated Circuit, FT CPU 54N 1 —Fh 81T 28
TWI Normal Two Wire Interface, Sunxi “F-& H1 1) 12C #5125 4 K

12C Adapter | 12C Core ¥y 12C ¥l @ FrAF 12C J& Bo s, mT AP AR Rf il &3 B0 B E 44 B

12C Client 8 12C W& 4% .

smbus System Management Bus, RGE AL, 3ET 12C 1 HH, 2 #/\Wi@%%
M1, I SR % B DL A £ 5 R G AR 43 2 B R DA HAH @

2. 3. R EANA

2.3.1 sys config. fex Bt B 1A

FEAS[E] ) Sunxi BEAESF- &, TWI &8 1% B WA E, (EX T8 — A TWI 3 88k 0k, 18
sys_config.fex Ffic & ZHAMHMLL, WF:

[twiO]

twi0_used =1 o
twi0_scl = port:PH14<2><default><default><default>

twi0_sda = port:PH15<2><default><default><default> x \

Horr, twiO_used BN 1 £onflifg, 0 RmAERE; twi0_scl Al twiOusda T FLEAH R 1) GPIO.
2.3.2 menuconfig fic B v BH

AT R HEN AR B, 47 make ARCH=arm64 menuconfig i N E - 7L, 4% 0L N B i
fE:
B4, %P Device Drivers St TUREN T 2 it B W T BT :
:-:.fa\ &e‘ Kernel Configuration =
; u. <Enter> selects submenus --->.

otkeys. Pressing <¥> includes, <N> excludes,
25 Press <Esc><Esc> to exit, <?> for Help, </>
apd: [*] built-in [ ] excluded <M> module < >

|
|
|
|
|
|
3 |
‘B0 Fower Management --->
Fleoating point emulation ---> |
Ugerspace binary formats --->
| Power management coptions --->
| [ ] Networking support ---> |
BN oevice privers ---> |
| File systems --—->
| Kernel hacking ---> |
| Security options ---> |
| -*- Cryptographic API ---> |
| Library routines ---> |
- |
| Load an Alternate Configuration File |
| Save an Alternate Configuration File |
' |
|
|
|

< Exit > < Help >

& 2.2 Device Drivers i i it &
SRJE, E$F 12C support &I, #HNT—HECE, W FEAT:



Device Drivers
Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <¥> includes, <N> excludes,
<M> modularizes features. Presc <Esc><Esc> to exit, <?> for Help, </>
for Search. Legend: [*] built-in [ ] excluded <M> module < >

-
| < > Memory Technology Device (MTD) support --->
| < rarallel port support --->

| [ ] Block devices --->

| Misc devices --->

| SCSI device support -—--->

I < > Serial ATA and Parallel ATA drivers --->

|

|

|

|

|

|

|

|

L

W

—

Multiple devices driver support (RAID and LVM) --->

< > Ceneric Target Core Mod (TCM) and ConfigFS Infrastructure --
Input device support --->
Character devices --->

b 12C support --—>

[*] SPI support --->

< > HSI support --->

FPS support --->

PTP clock support --->

=

| 4
< Exit > < Help >¥

2.3 12C support 1E AT &
%, EH% 12C HardWare Bus support 35, #E N T —%E &, 1T &

-
Arrow keys navigate the menu. 1 s&menus ———>.
Highlighted letters are hotkeys includes, <N> excludes,
<M> modularizes featu - £ to exit, <?> for Help, </>
for Search. Legend: 1 excluded <M> module < >

--- I2C support
[*] Enable 3111 bits for old user-space

ing support
tinent helper modules

s Test Stub
ore debugging messages

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
< Exit > < Help > |
|

2.4 12C HardWare Bus support & T i &
1#EFE SUNXI 12C controller 3&T0, nl k£ E gt W%z, Wl gmiddmtise, nF KA.



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

**% T2C system bus drivers (mostly embedded / system-on-chip)
CBUS I2C driver
Synopsys DesignWare Platform
GPI0O-based bitbanging I2C
OpenCores I2C Controller
PCRA9564/PCR9665 as platform device
> Simtec Generic I2C interface
< > ¥ilinx I2C Controller
#**% External I2C/SMBus adapter drivers #*#**
< > Parallel port adapter (light)
< > TAOS evaluation module
#*% Other I2C/SMBus bus drivers #*#*%*

AA A A A A
VoW W WV

. A
® 7 A

< Exit > <Help>¥\ ‘ h|

2.5 SUNXI 12C controller 3% i fid &
R AT B 248 FPGA 1, KN FPGA i E R —/~NTWI #=Hil2s, dFEZ MW E, i
B 12C A AREAS AN TWIEE. -

Arrow keys navigate the . alleets submenus —-->.
Highlighted letters i8sing <Y¥> includes, <N> excludes,
<M> modularizes fea <Esc> to exit, <?> for Help, </>
for Search. Legend: ] excluded <M> module < >

=
|
|

-
| drivers (mostly embedded / system-on-chip)
|
|
|

bitbanging I2C

2C Controller

/PCA9665 as platform device |
mgec Generic I2C interface

SUNXI I2C controller
The TWI channel number in FPGA board.
SUNXI I2C controller test by EEPRCM

| ¥ilinx I2C Controller

| *** Hxternal I2C/SMBus adapter drivers **=*

| < > Diolan U2C-12 USB adapter

|

|

|

=l A A A A A A A

< > Parallel port adapter (light)
< > TRAOS evaluation module

< Exit > < Help >

K 2.6 N FGPA B FE—4> TWI JHIE

2. 4. RS &4

12C S 2R IK ) FIYRARRS A, T WAXTE drivers/i2c/buesses H 3k F -
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drivers/i2c/

F—— busses

|  F—— i2c-sunxi.c // Sunxi *F- & i 12C 541 25 BREN AL

| F—— i2c-sunxi.h // ¥ Sunxi & 1) 12C = 289K 5h E LT —48%7 . HIELEK
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3. O
3. 1. WA EMED

& XAE include\linux\i2c.h:
3.1.1 i2¢c_add driver()

[ %EU5AY]) : #define i2c_add_driver(driver) i2c_register_driver(THIS_MODULE, driver)
int i2c_register_driver(struct module *owner, struct i2c_driver *driver)
(DD RERIR 3 M — AN 12¢ BEAIRBD . MARTG AT LA 47 i2c_add_driver()72 —/N7 » B B4 i2
SEI
[Z5UiiH] : driver, i2c_driver KEIMIFREr, HAPEE T 12C B & KIAFK. probe. (dete
iz &l {5) = 0, pdhs HAdfE, KM

Hrdr, 258 i2c_driver 1 AR
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12C B UREN AT RESCREZ AR S 3%, W LAFE id_table THéR T A IR E S .

3.1.2 i2¢c_del driver()

[ef %5 %]« void i2c_del_driver(struct i2c_driver *driv
[DhReRiR Y = VES—A 12C W& IS,
[ %] : driver, i2c_driver
[z B fH): &

i2c.h HIRZE H T PRE

(R %] ¢ inti2c_register_board_info(int busnum, struct i2c_board_info const *info,
unsigned n)

[IhEefRY - A 12C BA&VEM 12C &G R, 12C T RGBT BB RTF 12C B4R 12¢ W& HE R
[Z569] : busnum, 12C I5H|4%5
info, $2412C &R, 12C B A& HBHE R
n, BRI 12C B
iz [ )Y - 0, s HARME, KK
TR, M 12 B EmJT R T i2c_register_board_info(), &R L@ 12C B KB detect 42 H
KL, MBEISAE 12C T RGUEM —A 12C adapter (EP 12C #188) BEM—A 12C & KB
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3. 2. HIEALmE O

12C B £ BB 3 F "struct i2c_msg"[f] 12C M ZZ 15K 1/0.

—Ai2c_msg FEE T —/N12C#-AE, @it i2c_transfer ()3 17 il & 12C S 2R BB U % o i2¢_transfer()
XFFZA i2c_msg, ALFR 3% H AT BT IRIAT o

i2c_msg M3 L ABAE i2c.h H:

struct i2c_msg {

__ul6addr; /*slave address */

___ul6 flags;
#define 12C_M_TEN 0x0010 /* this is a ten bit chip address */
#define 12C_M_RD 0x0001 /* read data, from slave to master */

#define 12C_M_NOSTART 0x4000 /* if 12C_FUNC_PROTOCOL_MANGLING */ \
#define I2C_M_REV_DIR_ADDR  0x2000 /* if 2C_FUNC_PROTOCOL_MANGLING */
#define 12C_M_IGNORE_NAK 0x1000 /* if 1I2C_FUNC_PROTOCOL_MANGLING *

#define 12C_M_NO_RD_ACK 0x0800 /*if 12C_FUNC_PROTOCOL_MANGL
#define 12C_M_RECV_LEN 0x0400 /* length will be first received b

__ul6len; /* msg length */

__u8 *buf; /* pointer to msg data */ A
h

3.2.1 i2¢ transfer()

[R5 ] ¢ inti2c_transfer(struct i2c_adapter *adap, struct i2c_msg *msgs, int num)
[ThRERGAR]Y : SEAK 12C 2R AN 12C e 2 (Al — €% E 11 12C message 22 H..
[ZH59]] : adap, fi&1FTJ@HA, 12C BRI s

msgs, i2c_msg KA 1R 4

num, RN IR T B AL F LN 12C msg
[z [l 4F] : >0, CAAEH K] msg DM <0, 2RI

3.2.2 i2¢ master recv()

[e5 %057 ] : inti2c_master_recv(const struct i2c_client *client, char *buf, int count)
[IhREHER]Y - @I EEE i2¢_transfer() 78— K 12¢ BICHERAE .
(S8R « client, $50R 2407 12C B& )L
buf, FITORTFEENCE Bt 2277
count, LT buf IKE
(iR 18] ) = >0, FRINFENCHI 748 <0, RIK

3.2.3 i2¢c master send()

[e5 %057 ] : inti2c_master_send(const struct i2c_client *client, const char *buf, int count)
[IhREHEIR]Y @I EEE i2¢_transfer() 58— K 12¢ KiE#ERAE.
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[ 3] : client, FRF4HT 12C WA 545
buf, ZLRIEKHHE
count, ZERIEMIEAEKE

[z Bl fH]Y : >0, MIIAERFT5H: <0, RIW

3.2.4 i2¢c smbus read byte ()

[ %057 ]) : s32i2c_smbus_read_byte(const struct i2c_client *client)

[ThRERAT = M 12C BRI T . (NERZEL i2c_transfer()S2HL, BLFJLAMZHF. D
[ZHUE] « client, $RFASETH 12C ABE%K

(i [\ {H] - >0, BRHREIESE; <0, RIK

3.2.5 i2¢c smbus write byte()

[eRERAY @ s32i2c_smbus_write_byte(const struct i2c_client *client, u8 value)
[OhRERRTY « M12C BB AN—AFT.
(4] : client, FBFIAETI 12C NI
value, EE5ANMHUE
[& A {E]) : 0, ATh; <0, RIK

3.2.6 i2c smbus read byte data()

R ] © s32i2c_smbus_read _byte data(const struct i2c_client *client, u8 command)
[ThRERIIR] = A\ 12C B & R E M A A BE I — 719 .
[Z505H] « client, F8FZ4MA912C N &
command,. 12C BMEHEN 2 0 75 dr g (RMmAZE)
(2 [\ {EI >0/ BHUBIE L ; <0, RIK

3.2.7 i2c smbus.write byte data()

[R5 ] © s32i2c_smbus_write_byte_data(const struct i2c_client *client, u8 command,
u8 value)
[ThaeRiR] - M 2C W& IR EMB LB NN,
[ 3] : client, FEFAHT 12C K&
command, [12C PRMEHERZE 0 i dr S (RMmAZED
value, E5ANMHUE
[z 8l f5) : 0, HiZ; <0, RIK

3.2.8 i2c smbus read word data ()

(5% ] : s32i2c_smbus_read_word_data(const struct i2c_client *client, u8 command)
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[UhReiiiRT . M 12C W& 2 IR AL 2 — A word %08l (WA, EH T 12 W& F/A4R2 16 A1l
B .
[ S8 ] « client, f8F4HTH 12C A&
command, 12C PMXEHRIEE 0 i dr 0 (R mAE(ED
[ [ fE]Y : >0, EHEIEERE; <0, KK

3.2.9 i2¢c smbus write word dataf()

[ %057 ] : s32i2c_smbus_write_word_data(const struct i2c_client *client, u8 command,
ul6 value)
[IhRERART = M 12C Wt TR E ML AL T AN —A word Hidls (PIA719)
(S8BT« client, FEIA4GHTI 12C WA
command, 12C PMXEHRIIEE 0 i dr 0Y (R mAE{ED
value, 5 ANMHUE
[z B f5) : 0, Hib; <0, RIK

3.2.10 i2c smbus read block data()

[ %057 ]) : s32i2c_smbus_read_block_data(const structi2éaclient *client, u8 command,
u8 *values)
[IhREREART = M\ 12C W83 7 A% Ak RN — Hirtfa -
(S8 « client, FEIA49A7102C k&
command, 12C PMXEHRNEE 0 -T2 ig (R mAZAE)D
values, T ORAFBEHL 2 (K& 4
iz o] (5] = >0, BEEXEIAEE R <0, KW

3.2.11 42c smbus write block data()

[ %U53L]) : s32/i2c_smbus_write_block_data(const struct i2c_client *client, u8 command,
u8 length, const u8 *values)
[ThRERIAR] - M 12C B R E MM A H AN — P8 (KRN 32 F40) .
[ZH U]« client, $8IASFTHY 12C ABEHK
command, 12C PMXEHRIEE 0 i 0S (R mAE{ED
length, ZL5 NHIHHREKE
values, 5 NI
[z Bl f5) : 0, HiMs; <0, RIK



14 T4k 21 ;W

4. demo

4.1. {8 i2c_register board info () 7 RIEM %

FIAE 12C SIS 12C B4 W83 0 H 12 BT VA A UL

T — A EEPROM (1] 12C #h4& BEA % Bhds FUN T B01E 12C SALRIRED, F7 L bt sysfs 7 15t
WS Vi
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4. 2. drivers\hwmon\bma250. ¢

I 12C % %52 —> Gsensor, {# ] detect J7 2\ 5Epk 12C ¥ &A1 12C S HERL, AR, FEHK
&5 info->type HIIRA{H -
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bma250.c ¥ Gsensor ¥ M F—> input ¥ &, €W 1A BB ALAR S, IR R JE BT DLR F 2R
BRI B A L5 0 77 2 38 A AR B8

ATLAE H, input 4152 Gsensor 1X M Al EJZ R #1158 3 B FTRIAR Y 12C 42 172 Gsensor
F112C adapter 2845 il #5142 1.
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ESH XA T b, 5 S 12C B0 fEHEPAT .









