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1. 12C i f8

12C MR FETE AN IRS) EREUR —FF, S ain) TX X (12C_CON[1:0]=2"b00), Tfijisk— M4 TRX
B (12C_CON[1:0]=2"b01). T [ ) 12C 5 il dis 4 VI AR B F I8 SRAR dnfr J8 e 3x AN 12C $5 ) 48 27 A7 2%
RALE NPT 12C 1155 RN 3 Mo AL dmiial, TRA BB,

1.1 Trasmint only mode(I2C_CON][1:0]=2"b00)
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start |

Config 12C_CLKDIV to
select 12C_SCL frequency

w

Config 12C_CON to
select TX only mode

w

Config 12C_CON to send
start signal

L J

Write datas to
12C_TXDATAD™I2C_TXDA
TAT

F

L

Write datas counts to
1I2C_MTXCNT

k4

Wait for tx complete irg
(12C_IPD[2])

transfer 7

Config 12C_CON to send
stop signal

k4

(| Stop )

1.2 Mix mode (I2ZC_CON|[1:0]=2’b01 or I2C_CON]1:0]=2"b11)
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I start J

Y

Config 12C_CLKDIV to
select 12C_SCL frequency

k4

Config 1I2C_CON to
select MIX mode

h 4

Config 12C_CON to send
start signal

k4

Config 12C_MRXADDR
and 12C_ MRXRADDR

Y

Write data counts to

12C_MEXCNT
Wait for rx complete irg Config 12C_CON to
(12C_IPD[3]) select RX only mode

F Y

YES

ore data to
receive !

Config 12C_CON to send
stop signal

L A

| Stop )

1.3 Receive only mode (I2C_CON|[1:0]=2"b10)
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start |

Config 12C_CLKDIV to
select 12C_SCL frequency

w

Config 12C_CON to
select RX only mode

Config 12C_CON to send
start signal

Write datas counts to
12C_MRXCNT

L 4

Wait for rx complete irq
(12c_IPD[3]>

YES

More data
receive 7

Config 12C_CON to send
stop signal

Stop

PA BN 12C (I E 2R, VEANSEI 25 IREh A

2.12C WS H AL &


af://n88

12C 500 B Bt 2 12C SR MECE, 7 12C frequency KR T 58 A& <4, FEZH 12C SCL

rise time

POER, PO 12C PrsthnE BT TR AT T R i R0 e BRI A TR a), SR

BT U BCIE B, U 12C Sl TRATRER I, T T WSO T RLE ) o K i MELVE T, NIRRT

B AR R

Standard-mode Fast-mode Fast-mode Plus .
Symbol Parameter s - - unit

Min Max Min Max Min Max
fSCL SCL clock frequency 100 400 1000 KHZ
Tr rise time of both SDA 1000 20 300 120 ns

and SCL signals
fall time of both SDA 20x 20x

Tf . 300 300 300

and SCL signals (VDD/5.5V (VDD/5.5V ns

LT TR T T BRI, 2% TR,

SCL

tHD;5TA t
= Low 9t clock

s | le—ilfsee

1%t clock cycle

12C B3R5 i2c-1k3x.c 55 i2c-rockchip.c BHAMEC B 7 ROE A —FERY, XA

2.1 i2¢-rk3x.c it B

i2c-rk3x.c HRBNHIIC B AR E DTS, 2% X+ Documentation/devicetree/bindings/i2c/i2c-rk3x.txt. = £ 15t B
HAPEE T, i2c-scl-rising-time-ns, i2c-scl-falling-time-ns:

o clock-frequency: ¥R\ frequency 2y 100k P AECE, H'e 12C MR FEAE, HAAHCEHZEH
i2c-scl-rising-time-ns ¥#&5€; I WKL E 400k, clock-frequency=<400000>,
e i2c-scl-rising-time-ns: SCL FFHi [a] lr s fF e, o3 b v RH T o 15 8T (], 55 i 7 ik 2% =

m

, % ER, BN SCL _EFHIS 365ns, i2c-scl-rising-time-ns=<365>. (BRINAJLLARECE, {H

W IR 2 T PR b A B[R] AN R I G B AR N 1) 12C AR g SRR SR R B FHS I [a])
o i2c-scl-falling-time-ns: SCL T B#IFAS (], —fF AR, %R T i2¢-sda-falling-time-ns. (ERIA 7] LAARAL

)
&i2cl {
status = "okay";
i2c-scl-rising-time-ns = <265>;

i2c-scl-falling-time-ns = <11>;

clock-frequency = <400000>;

es8316: es8316QR10 {
#sound-dai-cells = <0>;
compatible = "everest,es8316";
reg = <0x10>;
clocks = <&cru SCLK I2S 8CH OUT>;
clock-names = "mclk";
spk-con-gpio = <&gpioO 11 GPIO ACTIVE HIGH>;
hp-det-gpio = <&gpio4 28 GPIO ACTIVE LOW>;
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2.2 i2c-rockchip.c fit B

i2c-rockchip.c WRBNTIREAE 12C frequency 5 SCL EFHFHILIR G R, B H 5 & FIAZ LR T i2¢-scl-
rising-time-ns; 12C SRS A E, HHEMCHE i2c_msg S5H1K L1 scl_rate A, BRIA frequency
5749 100k, 14017 i 200K e B L & -

struct i2c msg xfer msg;

.addr = client->addr;

.len = num;

.buf = buf;

[0]
(0]
xfer msg[0].flags = client->flags;
[0]
[0].scl rate = 200 * 1000; /* 200K i2c clock frequency */

3.12C f§ F

T 12C F4E F 1B 7E Documentation/i2e/ A LU BEANRY, AP, THESR TEEEHS

3.1 Kernel space

Rockchip 12C #1355 845 &R 2 A8 FH 1972 linux (AR1ERE T, 155 % kernel RN
Documentation/i2¢/writing-clients SR UiAH, LT Sending and receiving #73H R4/ 44 .

3.2 User space

W, 12C WA HNZIE R P (HdEef AP ST REL LA R &, @it “/dev/i2c-%d” 2
FI34510), kernel FTH| ] Documentation/i2c/dev-interface RS VE4H Vi Bl 5~ 41 .

4. 12C tools

12C tool & — M LH, BT NEEHTE XdE, AT 8tk
https://www.kernel.org/pub/software/utils/i2¢c-tools/

%y
<git clone git://git.kernel.org/pub/scm/utils/i2c-tools/i2c-tools.git>

Y Ja A R 12cdetect, i2cdump, i2cset, 2cget %5 TH, A UAEE/EM 24T L EH

o i2cdetect — AR A1Z4 12C bus A LT AT KB4
o i2cdump — IR i2¢ WA T register FI{H

o i2cget — IHN i2c WA A register [H{H

o i2cset — H N i2c WA register FIE

12C tool #RRTFIRE, ZwiF 5 H1ES5 B README 5B


af://n104
af://n107
af://n109
af://n111
af://n113
https://www.kernel.org/pub/software/utils/i2c-tools/

5. GPIO 4 12C

12C ] GPIO #5i4)l, WIZCAA LI, WSH .
Documentation/devicetree/bindings/i2¢c/i2c-gpio.txt

TR RE T, dts FEE 12C 3.

i2c@4 {

compatible = "i2c-gpio";

gpios = <&gpio5 9 GPIO ACTIVE HIGH>,
<&gpio5 8 GPIO ACTIVE HIGH>;

i2c-gpio,delay-us = <2>;
#address-cells = <1>;
#size-cells = <0>;
pinctrl-names = "default";
pinctrl-0 = <&i2cd4 gpio>;

status = "okay";

gt9xx: gtIxxQ@14

compatible = "goodix,gt9xx";

reg = <0x14>;

/* sda */
/* scl */

~100 kHz */

touch-gpio = <&gpio5 11 IRQ TYPE LEVEL LOW>;
reset-gpio = <&gpio5 10 GPIO ACTIVE HIGH>;

max-x = <1200>;
max-y = <1900>;
tp-size = <911>;

tp-supply = <&vcc tp>;

status = "okay";

}i

—RAEFEH GPIO, RFEAE.

6. 12C & W, ja) 5
KENEATA IS i2¢ BRBl, BT LAATIOR 0 R 47

6.1 i2¢c-rk3x.c IXzh

WA 12C A& 5nE: R [FHE N -6(-ENXTIO) i, Fan N NACK #i%, RIXS 7 % 2 o R ZF M B, aX Fh

TR0 — OSB3 ILEIAT AR LR D -

o I2C Hihb4ER,

o 12C slave WAKL TAIEHR TARIRAS, ik Br, B B 7 AL s
o 12C W PAFFA slave A FTER 27742 NACK {55, ol slave #4675 L2 stop 155, M A2

repeat start 15 5 [’ I {5 ;

o 12C RSN T I FE, F7RB = w] DG Bl — 4 ACK 3E.

HH I 12C 1) log: "timeout, ipd: 0x00, state: 1"BY, LB 12C 428 TAER S, TIEAEFBUIRE, start

WP iR, A LR LA AT RE -

BEL 2L Ay
SR
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e I2C SCL 8¢{# SDA Pin JH iomux 5%

o D2C I ERIHEAN, WIH RS b IR 55
e 12C Pin RSN R, HLEANT;

o 12C WRRTF, B RIS/

e 12C [AWFECE T CON_START Al CON_STOP 7.

I 12C 1) log: "timeout, ipd: 0x10, state: 1A}, IBLE 12C #6428 TAEIE, {H)2 cpu ok N 12C H
Wr, UL ATRE cpul #EPHZE T (— % 12C "W ERTE cpu0 i, @i cat /proc/interrups Af AEEE ) , B
AR 12C AL G T .

ML 12C # log 281LL: "timeout, ipd: 0x80, state: 1"F}, & | ipd A 0x80 FTEN, w] LA B 2451 SCL #%
slave fifl:, EEFIWrHIEAS slave Fi7fi::

o R, EM TR Z MR, RS IR

o TRTEMGHEENE, 15 SCL MLk b NI, Sk o P A 0 I R P S AR A
MBI slave,  FBLAIEHLA AN 12C o4 FLAT LU Hh e 22 i, — A L d v L 1/20
BAL#SAT LA, 4L host RO T DA o 53 SME BLIERR 135t 7R A R IR I AL, L
B slave il host (MMRHLT A, S 1 A (UM H P /N LA, AR B A2k
LM

WAL sda BERLAS, IEWRUERARI, FIFES2 LI “SCL ik 7L M Fh .
6.2 i2c-rockchip.c IX 3]

R 12C s DR BEME N -11(-EAGAIN %, R8N NACK #1%, BIXT 7 & TN BN, X
F L — A AN ) R, 5 LA DA T U 0«

o 12C HihEHEIR;

o 12Cslave WAL TAIEE TARRE, s B, FRE b A 7 PR & 5 8 46

o I2C B FAFFE slave W4 T ER 27742 NACK 55, LU slave 4 77 ZE A& stop 18 7, 1 A&
repeat start {5 5 [T I % ;

o 12C BAZAMBTINZEN, /RPN &7 LA B2 —1 ACK BE.

I 12C (1) log: "timeout, ipd: 0x00, state: 1"I, BRI 12C 48 TAERS, L7 AP WRIRE, start
WP R M, A LR LR R

e I2C SCL 8¢{# SDA Pin JH iomux 5% ;

o D2C W ERIHEAN, WiH R b IR A 55
e 12C Pin RSN RLAE, HLRANT;

o 12C BRI, B I EFIE R/

e 12C [FWFECE T CON_START A1 CON_STOP 7.

HHE 12C #) log: "timeout, ipd: 0x10, state: 1"E, BEES 12C #5188 TAEIER , {22 cpu ok 12C
HRW, SRR AT EE cpu0 BERHZE T (— % 12C HWTERTE cpu0 LT, J8IT cat /proc/interrups Af AEE ) , Bl
T REAE 12C HHITALHE O T .

BB 12C B log 2E1LL: "timeout, ipd: 0x80, state: 1"iF, &2l ipd  0x80 $TEN, B3 & F|"scl was hold
by slave” 4T ER, AT LABEHT 21T SCL # slave fifl:, EEFIWrHmEA™ slave frfi:

AR, B TAMEAZ RN DL, T H R

TRTEBUES, 78 SCL Sk A NEIH, i A RE S A S 2R, RS SEA R i A i
NFIARH slave, FHEBHAGEHX LAANGEMT 12C 14 HL AT DAE IS 22 ubeite, — B B fa LAY 1/20 DA _E#A)
LA, iR S2 host ARt v LA Hi o F3HMERCELA I8 o< i SR IMEEIE N ELW, LA slave A
host (IR TR/, 5855 H IR (O PR/ P AR, AR A% (0 A2 AR 2R s X

LTGS2 SDA #Ehifk, R UERARI, A2 L “ scl was hold by slave" 1) /7% BiFl o
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M H I log “i2¢ is not in idle(state = )] log B, FIx 2C &R/ D—ANIK, RkIMESH L.

e “state=1” F7~ SDA N{K;
o “state=2” &7~ SCL MK
o “state=3” 7~ SCL fl SDA # N K.

6.3 Debug 2 12C H

WARIE R 12C [ LB OLAANGE Sl 202 I 12C AR IR, Sl Bk 7 i 12C
A, 12C WRIBART A M, KB 1R S RE 20 ks mT AR B T ik cpu R4E CEE AN while(1)

), AREI RCAES, SR INEINBIRNZ S M KR, QR g il LU 8L 12C
Ml R i 2 AR 55
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