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o 37 12C 5 SMBus &%k
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12C 559
Kernel space
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GPIO #&#) 12C

12C F[aJRR
i2c-rk3x.c 3Xzh
i2c-rockchip.c 3Xz)
Debug Z 12C i&H

12C iR

12C HURIEER MRS EAE—E, SE84R9 TX R (12C_CON[1:0]=2'b00), TiE—H&{ER TRX
FE(12C_CON[1:0]=2'b01), NEHY 12C =HIBSR/ERE B EMIAANEEIDX A 12C 24882551788
SEECEFIHAT 12C (155, RS A 3 2850 [EhtE,, BatEiiliEguE=.,

Trasmint only mode(12C_CON[1:0]=2"b00)
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start |

Config 12C_CLKDIV to
select 12C_SCL frequency

k4

Config 12C_CON to
select TX only mode

A 4

Config 12C_CON to send
start signal

Write datas to
12C_TXDATAD™I2C_TXDA
TAT

F

Write datas counts to
1I2C_MTXCNT

k4

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

transfer 7

Config 12C_CON to send
stop signal

(| Stop )

Mix mode (12C_CON[1:0]=2'b01 or 12C_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 )

Receive only mode (12C_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
Wait for rx complete irq
(12c_IPD[3]>
YES
More data fo

receive 7

Config 12C_CON to send
stop signal

[ Stop
LAEA 2CHIEZERE, FHALISEIRNA.
12C RIS E

2C NEHRERTEMS 12C SAREE, T 12C frequency BT SHEBEXRI, FEER 12C
SCLrise time JRERY, FEA 12C il tnEREX EFHGF1 R AR BEMEE R 2 L FHaaE, W
RBITMHIENSRXAE, W 12C BRAsEEN, TEEWXEENENRARIMETSE, TEFRR
TITEZERIXRR:
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Standard-mode Fast-mode Fast-mode Plus .
Symbol Parameter - - ~ 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
T and SCL signals 300 vopssy| 0 | wopssv | 30 | ™S

EFHE Tr TG T, FERATKENE, S5 TERE:

SCL

9t clock

s JI ~—— 1/fscL

1%t clock cycle

12C AY3RE] i2c-rk3x.c 5 i2c-rockchip.c IPMEEANEA—HR, XBIEIT:

i2c-rk3x.c Bt

i2c-rk3x.c IFNAUECEERTE DTS, S%&E {4 Documentation/devicetree/bindings/i2c/i2c-rk3x.txt, &
MIRBBEAEREIN, i2c-scl-rising-time-ns, i2c-scl-falling-time-ns:

e clock-frequency: ZAIA frequency /5 100k IARECE, HE 2CIEFELRE, mADBEME
H i2c-scl-rising-time-ns JR%E; FINEE 400k, clock-frequency=<400000>,

* i2c-scl-rising-time-ns: SCL EFHAESEIREMRE, BEE EREEEAIETIZANE, FEERKES
2N, &% LE; HlamE SCL _EFHE 365ns, i2c-scl-rising-time-ns=<365>, (BAIARTLAAELD
B, BRI AR EA B B BSE TRY 12C fRERTE X SR A _EFHERTE)

e i2c-scl-falling-time-ns: SCL RiEiEAYE], —ARAZE, &RITF i2c-sda-falling-time-ns, (ERIARILA
TEE)

&i2cl {
status = "okay";
i2c-scl-rising-time-ns = <265>;
i2c-scl-falling-time-ns = <11>;
clock-frequency = <400000>;

es8316: es8316@10 {
#sound-dai-cells = <0>;

compatible = "everest,es8316";
reg = <0x10>;

clocks = <&cru SCLK_I2S_8CH_OUT>;
clock-names = "mclk";

spk-con-gpio = <&gpio0 11 GPIO_ACTIVE_HIGH>;
hp-det-gpio = <&gpio4 28 GPIO_ACTIVE_LOW>;

e

i2c-rockchip.c g &

i2c-rockchip.c BXENMAFAEE 12C frequency 5 SCL EFHBIINRXER, AEEAESASTREVRT i2¢-
scl-rising-time-ns; 12C3RERANRB LHERE, BERERE i2c_msg IR LAY scl_rate iR, EA
frequency {579 100k, IS0 ERY 200K ECERCE :
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struct i2c_msg xfer_msg;

xfer_msg[0].addr = client->addr;

xfer_msg[0].len = num;

xfer_msg[0].flags = client->flags;

xfer_msg[0].buf = buf;

xfer_msg[0].scl_rate = 200 * 1000; /* 200K i2c clock frequency */

12C {s5FH

FF 12C A9EABATE Documentation/i2c/ BECEGFMRY, &R, THERRE MESEPD

Kernel space

Rockchip 12C RUIRSBEERREMRNRZ linux AIFNERED, 155% kernel THEAY
Documentation/i2c/writing-clients #4588, EEAY Sending and receiving EBo B R FAINE.

User space

BE, 12C g hREIRERES]. EtrTLMNARESEERE LIRS, BT “/dev/i2c-%d” #
O3kifME, kernel FEAY Documentation/i2c/dev-interface SAYE MBS,

12C tools

12C tool 2—MHRIE, FEIT FEHITRwE, A Tt

https://www.kernel.org/pub/software/utils/i2c-tools/
BE
<git clone git://git.kernel.org/pub/scm/utils/i2c-tools/i2c-tools.git>
IEfGEER, i2cdetect, i2cdump, i2cset, i2cget ET R, olLAEREERSIT LERER:

* i2cdetect - FAKFIZE 12C bus F1_EEFMBRIRE
e i2cdump - B7R i2c IRBFFA register BE

o i2cget - AN i2¢ IREEA register fUE

o i2cset - BN i2c IREEA register BE

12C tool ERFFIRAY, T SHERESSEME README SHENSEA,
GPIO 1&4] 12C

12C F§ GPIO #&#)l, AZBELAXIM, BSE !

Documentat|on/deV|cetree/b|nd|ngs/|2c/|2c-gp|o.txt

TEEERBGIF, dts TERS 12C TS

i2c@4 {

compatible = "i2c-gpio";

gpios = <&gpio5 9 GPIO_ACTIVE_HIGH>, /* sda */
<&gpio5 8 GPIO_ACTIVE_HIGH>; /* scl *

i2c-gpio,delay-us = <2>; /* ~100 kHz */

#address-cells = <1>;

#size-cells = <0>;

pinctrl-names = "default";

pinctr1-0 = <&i2c4_gpio>;

status = "okay";

~
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gtIxx: gtIxx@14 {
compatible = "goodix,gtIxx";
reg = <0x14>;
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";

—REAHEE(H GPIO, WEARE.

12C F 6]

RABATERA i2¢ Wz, FRLUBRSTEEES
i2c-rk3x.c 3RE])

QSRR 12C (S LRENEYY -6(-ENXIO)RHR, /9 NACK $EiR, BIRI7IIRELNENN, XFHE
—RRAIMRAERE, BEIASELITLMER:

o 12C HBUHEIR;

e 12Cslave IRBATFAEET/ERES, tINEE LB, BRN EBRNFURIEERES,

o 12CHFEARE slave REBFAERBAFE NACK (55, il slave IREFREMNR stop {55, MA
R repeat start (SSHYEHE;

o 12C REZINETINESEN, AmKERNETTLIERIE— ACKIKH,

HHI 12C /Y log: "timeout, ipd: 0x00, state: 1"BY, AT 12C I=HIRTIERE, TE~4HIRRE,
start I FFLiARH, BLATLMETEE:

e |2C SCL 8¢#& SDA Pin ) iomux $51%;

o 12C Y ERIEBEARYS, WBEABEE LHBERERSEE,;
e 12C Pin HI#IMZHI(E, BBIEAXY;

o 12C BISPRFF, EBIERIEAN,

o 12C FERJECE Y CON_START 1 CON_STOP {3/,

LI 12C Y log: "timeout, ipd: 0x10, state: 1"BF, AT 12C =488 T/EIEE, BE cpu iR
12C R, IEASETRE cpul #REE T (—H% 12C HhHFER7E cpu0 L, 1®id cat /proc/interrups AJLAEE
&) , WETBLR 12C PUIAAEAA T .

LHIN 12C B log 2261 "timeout, ipd: 0x80, state: 1"Bd, &2 ipd /9 0x80 $TER, FJLABAZ4A]T SCL
# slave ArfE, ZEFIKTHIRA slave HfE:

o —RHRZE BRTIMAZHIER, MESIHES,

o “RFEZEMEM, £SCL S ERNBME, BIEEmnFENEERMRE, BEERAYARR
HINRIIRLIERAY slave, EBRERTIZERLAARSZIE 12C (EMBER LB HEENNE, —iR BRI 1/20
PAEEREILA, NER2Z host AHEEAILABH. BIMELEM DETRREERIMBURZ EMNEM, Lt
RARE slave 7 host BHEREFA/, SEREHABISAHREFA/N R, BEHMEAIREERY
TTX",

HMEERE sda YR, TERBRIERIRE, FRES%E CE "SCL HHHE" BI75EmH,
i2c-rockchip.c IEE])
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SNERIAR 12C SRR EIED -11(-EAGAIN iR, =<9 NACK $8IR, BIXISIRETNEIMAL, X
MER—ARIIMREERE, BRABLITIUMER:

o 12C HEHHEIR;

o 12Cslave RELTAEETIERD, thaligE LB, HRN EBRFUREERES,

o 12C BFEARFFE slave IREFEIERAT4 NACK (55, tal slave iIREEERRE stop 55, F
R repeat start (SSHIEHE;

o 12C RE&ZINFTFINSHN, AmKERNETLIERIR— ACK IR,

LI 12C B9 log: "timeout, ipd: 0x00, state: 1"BF, AT 12C I=HIBSTIERE, TTiAr=EHRE,
start NFERE, BLAT/LMAIRE:

e |2C SCL 8¢& SDA Pin B iomux $£i8;

o 12C Y LRIBEARY, WEBEABSRE LHBRIESE,
e 12C Pin I#IMERIE, BBIEARRT;

o 12C RIEhRFF, SERHIEA/N;

o 12C FRTEZE T CON_START ] CON_STOP {3z,

LI 12C BY log: "timeout, ipd: 0x10, state: 1"AF, LEAT 12C I=HISETIEIER, (B cpu XA
12C chby, IKATETAE cpul #HPEZE T (—H#% 12C HUTERTE cpu0 L@, @IT cat /proc/interrups BAJLAES
&) , HETEER 12C hMTAAE<ET .

LI 12C /Y log 2Bl "timeout, ipd: 0x80, state: 1"AY, FHE! ipd /9 0x80 ¥JEN, akEEZ!"scl was
hold by slave"R9¥TED, BILABAZAEY SCL # slave AifE, EFIMTHIHA slave HifE:

—RHRE, BRTIMNRAZHIER, MESIHES,

—ERBEUERY, £ SCLRE RN, BIBERmEREEREE, BEERABRRINR
AIIRAY slave, EBPEAGIEERLAARSIND 12C (EmBERILIEHEENRE, —hig ERFBRERY 1/20 LAEERET
LA, 3NERZ host AREETLIEH. BIMEILCEN DBIT KRB EINEM, tWEAR slave
M host FUEFEFA/), SREHAMSFREFA/NER, BFHMEARESL8Y TN,

EIRIERE SDA #HAE, IERBRIERIEN, EHES%E L@ scl was hold by slave"#I75 AR,
I log “i2c is not in idle(state = x)"fY log BY, F 12C REZEDL— MR, BRNESE L@E:

o “state=1" Z~ SDA HK;
o “state=2" Fx SCL H(K;
e ‘“state=3" Z7x SCL 1 SDA #8191,

Debug Z 12C KRz

SNERBEIRT 12C [BIELA EERERAR, SIFRIDNERIEN 12C HIBRHRAGRZ, BITRAZRSHT 12C [E)
&, 12CHUKRFAFREBER, Ao HVEEEtsEo TSk, STLAELEATTIE cpu ~E (Ead while(1)
F) . FREMN 12CES, REMERGREZAZHMRHERIRT,, WRFELIEIETLIIANIRE 12C
HAUFRTFIRT RS,
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