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i@ FH T R6/R16/R18/R40/F35/R30 ffifHF-4 o

1.3. = AR
NRTFRNG . B

2. RN

2.1. BRI EENH
Linux # R2C A R&5/ K 2.1 Fiow,
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User space Appilcatiion

Kernel 12C Core

12C Controller

12C device 12C device 12C device

Hardware

B 2.1 Linux (2C KREHE
FE e B 5r i T =AY E IR

1. sl AEE T T 12C B R
12, W%, RIS
3L BEE, FRSEBRY R S AR T 12C 5 2R A 12C Ak

{1, 12C B (12C Core) : SEHIAF 12C S LR UK J 12C e IR 18 B,

12, 12C SRS (12C adapter driver) : FPXI ISR 12C 2145, SKHUX 12C B2 ] (84577 i%5

1 3. 12C W &K (12C clientdriver) = £FXPHFREM 12C 4, SCHLEARKIDIRE, 3 read, write DL IOCtl
' SN P E AR .

__________________________________________________________________________________________________________________________________

12C /A Ze 3Kz = e il A TR e 12C #Bil# S 21355 7k, HEM 2 Linux WAZ I 12C 228, 12C
%u%TUﬁﬁUC ZERL SERL T & RS R PE AL - H2 S ZR IR A B HEA S ATAT M i dE T, B R R et
A, SRR IR SRR F L BB L

12C Core (/& BLIELF Rl 1 12C RELIRBN I ZE ST, 4T 12C B SRBIAT DL 2% ol B 242 1) & AN ]
AN 2% B8 HL AR 55 5 1 15 4% G VLRI 19

A ERERBTA, 2R AR
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SO
N To

12C Inter-Integrated Circuit, F T CPU 54N (E 1 —Fh AT 28

12C Core T4 12C FEMhI BEFRAE 12C S&E R A%, 1T LAFEAR sz bl 25 A B 1 44 5 -

smbus System Management Bus, R SLL, BT 12C #EHE, 2—MP4&ED, Bdw
WA 7] LR B 5 Z G0 1 HAh B 73 2 1) AT DL AR IEAS o

BRI, BT
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3. B E

3.1. sys_config.fex it & 1t 7

TEAFN) Sunxi BEAET- & o, TWIHE I 85 1950 H AN ], (X T8 —> TWLHE G282k 3, 7E sys_config.fex
W B S BUHEL,

[twi0]

twi0_used =1

twi0_scl = port:PB00<2><default><default><default>
twi0_sda = port:PB01<2><default><default><default>

Hrf, twi0 used BN 1 Ronflife, 0 FRRAMLRE; twi0 scl Ml twi0 sda FH-TECEAHM ] GPIO.

X 12C 4%, o] DA AT fUE R AE AR TWI #2588 10115 5. TWI 42§ 43 X 30 [ probe R 4%
IT of i2c register devices(), HBNEIAERNH T HH 12C &%
[twiO/twi_board0]

compatible = "atmel,24c16";
reg = 0x50;

HrF, twi0/twi_board0: FINH:AEELZE twi0 A twi_board0; compatible R AF B % &, H
TIKEN ARG ISR 5E ;s reg Foan & FH Atk .

3.2. menuconfig it & 3.7
A AT NINAZAR B 3%, #1017 make kernel menuconfig HEAFCE EFE M, FF4% DL I E BARHAE

Device Drivers
—>12C support

L—>12C HardWare Bus support
—>SUNXI I2C controller

4G, EFE Device Drivers i IBEN N—RAC &, W FEFTR:

A ERERBTA, 2R AR
Copyright © 2018 by Allwinner. All rights reserved Page 7 of 17




@LWIMIER N
SN A TT

.config - Linux/arm 3.10.65 Kernel Configuration
499999a9d99d9d4aqdaqdadaqagqaadadaqaqaadqadqaqaqdaaqaqaqaqdaqagqaqdadaqaqaqdadqaqaqaqqaqaqaqaaqadq
Linux/arm 3.10.65 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus —-—->. Highlighted letters
are hotkeys. Pressing <¥Y> includes, <N> excludes, <M> modularizes features.
Press <Esc><Esc> to exit, «<?> for Help, </> for Search. Legend: [*] built-in [ ]
excluded <M> module < > module capable
lagaqg QagagagaaaqaauqagagaaaaIqaaayqagaaaaaaagaaqagaaaaaaaaaqaauaqaaagaaaaagaaqaaagy
System Type ——>
Bus support -—--->
Kernel Features ———>
Boot options -—-—->
CPU Power Management -—--——>
Floating point emulation
Userspace binary formats
POoWwer management options
Networking support —-—->
Device Drivers
File systems --——>
Eernel hacking --->
Security options --->
Cryptographic API -—-—->
Library routines --->
[ 1] Virtualization --->

HobobdoMoMoM oMo oM oMM MK KM MK

LiERiE S < Help > < Save > < Load >
0ggggogegUggggogogUgdagododugdagogodugdagodoaugdayadoguadagadoduggagagoduadagogodagad]

2.2 Device Drivers IEIELE

figuration
QAgaqagaaaaaaaaaaaaaaaaaaqaaaaaaaaaqadqaaaaaaaaaadqaaaay

Arrow keys navigate the menu. <Enter> selects submenus ———»>. Highlighted letters x
are hotkeys. Pressing <Y¥> includes, <N> excludes, <M> modularizes features. X
Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] x
excluded <«<M> module < > module capable ¥
lagaag QaagaaaIqaaaaaaagaqaaagaaadaoqaaagaaaiqaaqaaagaaaaqaaaaagaaaaaaaaaaaaaaady ¥
> Parallel port support —3> X
Block devices ---> bo{
Misc devices -—---> X
SCSI device support ---> b1
Serial ATA and Parallel ATA drivers —-—-> bt
Multiple devices driver support (RAID and LVM) -—--——> X
Generic Target Core Mod (TCM) and ConfigFS Infrastructure -—--——> b4
Network device support -—-—-> b4
Input device support --——> X
Character devices -—--—-> bt
I2C support X
SPI support —2> X
Cualcomm MSM SSBI bus support ——> b4
HSI support -—-—-> X
BESESUPPRELE S === X
PTP clock support b4
X

1

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
m

< Exit > < Help > < Save > < Load >
000J99999d9dgdd9gadagdodaddoadddagddadaaaadgaagddayggaaagaaaggaadddaggdaagaaadadaaaddadd

HERHRBNE, 2T
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2.3 12C support ERRLE
45, %P 12C HardWare Bus support 3£, #ENTF—HELE, WFAE:

=ernel gquration

1J0d0IIIIgIIIdaIadIqaaaaaaaIdaaaaaaaaaaaaadq

Arrow keys navigate the menu. <Enter> selects submenus --->. Highlighted letters
are hotkeys. Pressing <Y¥> includes, <N> excludes, <M> modularizes features.
Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]
excluded <M> module < > module capable
1gggaggadag99999999999999999a999999dagaddaaaaadqdadaaadda9gadaadaddadaaaaddadaadadadd
—-—— I2C support

Enable compatibility bits for old user-space

I2C device interface

I2C bus multiplexing support

Lutoselect pertinent helper modules

T2C Hardware Bus support

I12C¢/SMBus Test Stub

I2C Core debugging messages

I2C Rlgorithm debugging messages

12C Bus debugging messages

b4
X
X
bo4
b4
X
X
b4
bo4
). 4
X
X
bo4
b4
X
X
m

< Exit > < Help > < Save > < Load >
ggg9g999999999999dadadagadagadaddddddadadadadadadaaadaddadadadaagadadadagadagagoaaadady

B 24 (2C HardWare Bus support &AL E
fJr, 13 SUNXI 12C controller 31, W] IBHE<* >R R B I E N %, 1 A] DL FE<M>3RIR G 13 A
Bk an N B s

S EREMATE, B
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3.10.65 Kernel Configuration

> I2C support > C Hardware Bus support dg L [ 800
I12C 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 [ 1]
excluded <M> module < > module capable
issjo(sios(s(o(s(s(ofe(s(s(s(s(s(s(s(s{s(s(s{s(s(ss(s(s[e s (s(s(e(s(s(s(s(o(s(s(se(s(s(s(s(s(a(s(s(s s(s(s(s(s[o(s(s(e e (s(s e (s(s(s(s(s(s(s(s s s(ss(s (oo s
**% T2C system bus drivers (mostly embedded / system-on-chip) ***
> CBUS I2C driver
> Synopsys DesignWare Platform
> GPIO-based bitbanging I2C
> OpenCores I2C Controller
>
>
>

@LWIMER' N
ShE8 T

PCR9564/PCRY9665 as platform device

Simtec Generic I2C interface

SUNXI IZC controller

¥ilinx I2C Controller

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

Parallel port adapter (light})

TROS evaluation module

Tiny-USBE adapter

*%*% Qther I2C/SMBus bus drivers *x*

AEEA A A A A A

A AN A

=
>
3
>

X
x
X
.4
X
X
.4
X
.4
X
.4
X
X
.4
X
.4
m

<Selects S EEIL = < Help > < Save > < Load >
g9g9999999999999999999999999999999999999999999999999999999999999999999999999999IIIIAT]

2.5 SUNXI 12Ccontroller TR E

3.3. RIS EE A4

12C 2 RIRBN I IEAC DAL T NAZAE linux-xxx/drivers/i2c/busses H 3% F (linux-xxx H“xxx” & 7~ W A,
41 linux-3.10) :

F—— busses
|  F—— i2c-sunxi.c /1 12C %1 25 IR B AR
| F—— i2c-sunxih /1 12C F a0k B e LT —2e % . HE g5 0

A ERERBTA, 2R AR
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4. OB

4.1. B&EMED

5E XAE linux-xxx\include\linux\i2c.h.

4.1.1. i2c_add_driver

KA S48
s #define i2c_add_driver(driver) i2¢_register driver(THIS MODULE, driver)
HEUR int i2c_register_driver(struct module *owner, struct i2c_driver *driver)
ZH driver, i2c driver KA Fa%r, HAAS T RC &M AT, probe. detect F 4% 1115 .
: s 0
Bl Sl
DhRefiidk VEM—N 12C % &R0, MRS T LA i2¢_add driver & —A~%, R i2¢ register driver SZH .

SEolt, 45 i2c_driver HI XU T

struct i2¢_driver {

unsigned int class;

/* Notifies the driver that a new bus has appeared or is about to be
* removed. You should avoid using this, it will be removed in a
* near future.
*/

int (*attach_adapter)(structi2¢c.adapter *)  deprecated;

int (*detach_adapter)(structi2c_adapter *) __ deprecated;

/* Standard driver model interfaces */
int (*probe)(struct i2¢: client *, const structi2c_device id *);
int (¥*remove)(structi2c_client *);
/* driver model interfaces that don't relate to enumeration  */
void (*shutdown)(struct i2¢_client *);
int (*suspend)(structi2¢_client *, pm_message t mesg);
int (*resume)(struct i2¢_client *);
/* Alert callback, for example for the SMBus alert protocol.
* The format and meaning of the data value depends on the protocol.
* For the SMBus alert protocol, there is a single bit of data passed
* as the alert response's low bit ("event flag").
*/
void (*alert)(struct i2¢c_client *, unsigned int data);
/* a ioctl like command that can be used to perform specific functions
* with the device.
*/
int (*command)(struct i2c_client *client, unsigned int cmd, void *arg);
struct device_driver driver;
const struct i2¢_device_id *id_table;

/* Device detection callback for automatic device creation */
int (*detect)(struct i2¢_client *, struct i2¢_board_info *);
const unsigned short *address_list;

struct list_head clients;

)5

12C WA BN AT RESCHF 2 AL S (11 s, 7T LAfE.id_table H 45 HY T A SCRFID I 15 2

A ERERBTA, 2R AR
Copyright © 2018 by Allwinner. All rights reserved Page 11 of 17




( Auwiner
AN A TT

4.1.2. i2c_del_driver

Bl A

BR H e R void i2¢_del driver(structi2¢c_driver *driver)

S8 driver, i2c_driver BRI R4, A& A FFEIE 2C K315 E
1[5 G

Dhaefik R — 12C B&IE .

i2c.h RS H T PR M) 12C A& IREN %5 : module_i2c_driver(), & X1 F:

#define module_i2c¢ driver(_ i2c driver) module driver(_ i2c driver,i2c_add driver,
i2¢_del driver)

4.1.3. i2c_register_board_info

el A

R % R 7R int i2¢_register_board_info(int busnum, struct i2¢c_board_info const *info, unsigned n)

ZH busnum, 12C #5845 info, #EHE 12C WAL, 2C BaAMIEE: n, BFEMEK 2C B4
: B 0

R

H S S

Thfedhid IR 12C BN 12C B4 (5, 12C FRGUBIIIEE N RAF 12C AR 12C B G L R .

VER, VEM 2C W &S BB T i2¢_register board info(), i&nJ LLE T 12C E 4K S detect 122 11
SCHL, MEOSE 12C T R2GEM A 12C adapter (H 12C 456058 slyE M4 12C 48 3R 3N IR .

4.2. FFfemrE

12C & 9X S Fl "struct i2c_msg"[7] 12C & 2835 KL 5 /0.
—A~12¢_msg FHELE T —A12C #1E, it i i2¢_ transfer $2 ik 12C S ZRIEHE IR - i2¢_transfer
XHEFZA 12c_msg, ACFRZERAT BT HRIAT .

i2c_msg W€ X HAE i2c.h H:
struct i2¢_msg {

__ul6addr; /* slave address */

_ ul6 flags;
#define [2C_M_TEN 0x0010 /* this is a ten bit chip address */
#define 2C_M_RD 0x0001 /* read data, from slave to master */
#define 2C_ M_NOSTART 0x4000 /*if 2C_FUNC_PROTOCOL_MANGLING */
#define12C M _REV_DIR _ADDR 0x2000 /* if12C_FUNC PROTOCOL MANGLING */
#define 2C M_IGNORE_NAK 0x1000 /*if 12C_FUNC_PROTOCOL_MANGLING */
#define 2C_M.NO RD ACK 0x0800 /*if 2C_FUNC _PROTOCOL_ MANGLING */
#define 2C M RECV_LEN 0x0400 /* length will be first received byte */

_ul6 len; /* msg length */

__u8 *buf; /* pointer to msg data */
35

A ERERBTA, 2R AR
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4.2.1. i2c_transfer
el P
PR AY int i2c_transfer(structi2c_adapter *adap, struct i2c_msg *msgs, int num)
client, F8[AHHT 12C B HKLH: buf, HFRAZIEINEIEZAT: count, HHHLEAT buf
2/%%& /.
I
‘ >0: DEAHEF msg ML
& [8]
<0: KK
DIReH IR SERL 12C SV AN 12C ¥ 2 8] i — 2 30 H 1 12C message 22 H..

4.2.2. i2c_master_recv

Eill

A

PR 5 1Y int i2c_master recv(const struct i2¢_client *client, char *buf, int count)
o client, fRIAX4HT 12C B MEH]; buf, HTRAZEINEIRSAT: count, HHRLEAT buf
~ MK .
] >0: BRI 7T 4L
<0: KM
DhRefiik I $ 2% i2¢_transfer FERL—IK [2¢ FEHRATE .
4.2.3. i2c_master_send
il S 4
BRI KR Y int i2c_master send(const struct i2¢c_client *client, char *buf, int count)
ZH client, #8124 77 12C W& HISEE]; buf, ERIEMEE; count, EREMEIEKE.
B >0: FLIhRIERI 7T
<0: KM
DIReHHIR W E A 2¢ transfer SERC— IR 12¢ RIEERAE .
4.2.4. i2¢_smbus _read_byte

5 ZIE]

PR 5 1Y s32 i2c_smbus_read byte(const struct i2¢_client *client)

ZH client, fi A2 12C M4

: >0: T F A H

pA ] <0: 0K

Difediiig MI2C R — AT . (WHEEEIT i2¢ transfer S, BARJUMNMEOA. D
4.2.5. i2c_smbus_write byte

il g

PR £ 5 A s32i2c_smbus_read byte(const struct i2¢_client *client, u8 value)
ZH client, #8477 12C M %; value, E5ANRIEUE.

. 0: ALl

IR [e] <0: I

GG R, R T
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[ Theghiik | W I2C MRS A —A . |
4.2.6. i2c_smbus_read_byte data

el S 4

PR £ 5 A s32 i2c_smbus_read byte data(const struct i2¢c_client *client, u§ command)

ZH client, F&[A471 12C Mk 4; command, 12C BrsCEdE 28 0 =iy 208 (RMmFE(E) -
: >0: 5 F A H

pA ]| <0: I

D Refiid M 12C B R E ke Ab B — AN

4.2.7. i2c_smbus_write_byte data

EYill A

PR 5 Y s32i2c_smbus_write byte data(conststruct i2¢_client *client, u8 command, u8 value)
2% client, #8[\ AT 12C ¥ % ; command, 12C BRXEHE RIS 0 FHidn 208 (EMmAE{E)
= value, 25 NHHUE.
: 0: Bl
B <0: KK
Dhaefid M 12C B R E L b5 N — A F
4.2.8. i2c_smbus read word data
X5 4
BRI K5 Y s32 i2c_smbus_read word data(const struct i2¢_client *client, u8 command)
ZH client, F&H24H7 12C M¥# %% ; command, 12C PRYEHERIE 0 F a0 (RMRZED
: >0: BEH I H I
B <0: KM
FUTTI M I2C o5 i 78 i f% AL — > word #4lE (PIANFT, &M T 12C W& FF 78842 16 1LY
Dhfesik )
4.2.9. i2c_smbus_write_word_data

el S 4

bR £ 5 A s32 i2¢_smbus_write word data(const struct i2¢_client *client, u8 command, ul6 value)

2 client, #8277 12C & & command, 12C VMXEFEAIZE 0 F oS08 (RMREE) ;
= value, ZL5 N[MEH.

. 0: Ll

I <0: KM

Dhaefik M 12C Bees i E i f% A5 N —> word Hidfs .

4.2.10. i2c_smbus_read_block_data

’ PR R T } s32i2c_smbus_read block data(const struct i2¢_client *client, u8 command, u8 *values) {

GG R, R T
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2% client, ¥8[A) 2477 12C & %; command, 12C WrMEIERIEE 0 a2 0Y (RMWAZED) ;
= value, FHT0RA7 15 HCEI R BdE

: >0 BEHE B K
B <0: R

etk M 12C B 45 € s Ak L — Bl

4.2.11. i2c_smbus_write_block data

KA S48

7 K L i32 i2c_smbus_write block data(const struct i2¢c_client *client, u8 command, u8 length, const u8
values)

2 client, F8\24HT 12C M % ; command, 12C PRHXEFERISE 0 F a0 (RMRAEED

- length, 5 NHIBIEACSE; value, ZHAKIEHE.

\ 0: i)

pA ]| <00 40K

DhReFid M I2C B R E MR b5 N — BBl (KRR 32 775D .

5. Demo

5.1. drivers\hwmon\bma250.c

I 12C %84 — > Gsensor, i detect 77 2058 12C WM 12C ML MER, S, FEHNE
5ERY info->type HIMHKAH -

static int gsensor_detect(struct i2¢_client *client, struct i2c_board_info *info)
{

struct i2¢_adapter *adapter = client->adapter;

int ret;

if (twi_id == adapter->nr) {
for (i2c_num = 0; i2c_num < (sizeof(i2¢_address)/sizeof(i2c_address[0]));i2c_num++) {
client->addr = i2c_address[i2¢c_num];
pr_info("%s:addr= 0x%x,i2c_num:%d\n", func client->addr,i2c_num);
ret=12c_smbus_read byte data(client,BMA250 CHIP_ID REG);
pr_info("Read ID value is :%d" ret);
if ((ret &0x00FF) == BMA250 CHIP_ID) {
pr_info("Bosch Sensortec Device detected!\n" );
strlcpy(info->type, SENSOR NAME, 12C_ NAME SIZE);
return 0;
} else if((ret &0x00FF) == BMA150 CHIP_ID) {

A ERERBTA, 2R AR
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pr_info("Bosch Sensortec Device detected!\n" \

"BMAT150 registered 12C driver!\n");

strlepy(info->type, SENSOR_NAME, I2C_NAME SIZE);
return 0;

} else if((ret &0x00FF) == BMA250E_CHIP_ID) {
pr_info("Bosch Sensortec Device detected!\n" \
"BMA250E registered 12C driver!\n");
strlcpy(info->type, SENSOR NAME, 12C_ NAME SIZE);
return 0;

}
}

pr_info("%s:Bosch Sensortec Device not found, \
maybe the other gsensor equipment! \n", func_);
return -ENODEYV;
}else {
return -ENODEV;

}
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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 acknowledgment 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 datasheet neither states
nor implies warranty of any kind, including fitness for any particular application.
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