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1. 12C i &

12C (FRAEAE A IRED B REOR—FRE, S alify TX B (12C_CON[1:0]=2"b00), i H TRX
FEE(I2C_CON[1:01=2°b01). R THIF 12C il #% $AE I 2 A2 A8 PR G A Sl el ax A 12C #5818 29 A7 o
AL B FPAT 2C 1155 RN 3 Fo Afisial, 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

k4

Config 12C_CON to
select TX only mode

Config 12C_CON to send
start signal

Write datas to

12C_TXDATAO™I2C_TXDA

TA7

Write datas counts to
1I2C_MTXCNT

F

k4

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

transfer 7

Config 12C_CON to send
stop signal




1.2 Mix mode (I2C_CON[1:0]=2’b01 or I2C_CON][1:0]=2’b11)

I start

k4

Config 12C_CLKDIV to
select 12C_SCL frequency

k 4

Config 12C_CON to
select MIX mode

h 4

Config 12C_CON to send
start signal

h 4

Config 12C_MRXADDR
and 12C_MRXRADDR

Y

Write data counts to

12C_MRXCNT
Wait for rx complete irg Config 1I2C_CON to
(12C_IPD[3]) select RX only mode

F Y

YES

ore data to
receive !

Config 12C_CON to send
stop signal
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1.3 Receive only mode (I2C_CON|[1:0]=2"b10)

[ 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 irg
(12C_IPD[3])

YES
More data To

receive 7

Config 12C_CON to send
stop signal

Stop

PAESN 12C (R B, VEAHSEI 25 IREh AT

2.12C B ZH A &
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12C M8 B & F E i 2 12C HiRMEE, 7 12C frequency B T S5 A x4, FERZH 12C SCL
rise time R E T, KN 12C PpiSChrE B b THART T B e a0 45 00 2 SR ARl 2 b TH e ], an S
T RSO E B RAE, W) 12C @ AT BEARIMG, T T PSR R E K B /IMEE R, RIS T
H AR R

Standard-mode Fast-mode Fast-mode Plus .
Symbol Parameter _ R - 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

TR TeRURERA T HEARERNE, 5% F IR

SCL

9t clock

S 1 ke—1ifse

1%t clock cycle

12C 19K 3] i2¢-rk3x.c 55 i2c-rockchip.c FIANACLE 77 A —FEN, XAMF:

2.1 i2¢c-rk3x.c it &

i2c-rk3x.c XA I BL B AAE DTS, 2% CfF Documentation/devicetree/bindings/i2c/i2c-rk3x.txt. 5 & i B H
HFHCE TN, i2c-scl-rising-time-ns, i2c-scl-falling-time-ns:

* clock-frequency: #RiA frequency ¥ 100k FJAFCE, H'E 12C SR FHENE, HAATHCENZRH
i2¢-scl-rising-time-ns Y5€; FlAIACE 400k, clock-frequency=<400000>,

e i2c-scl-rising-time-ns: SCL b JH/RI [ dAE AR ok g, B2 Bhr AP AT~ iz 1], w5 il s i &
W, 2% ER; B SCL _ETHIS 365ns, i2c-scl-rising-time-ns=<365>. (ERINAJ LA E, {Hb
JRERAUE 4RI ) THVR IR TR]AS BE R PTG B AR T 1 12C At g SR ok b T I A])

e i2c-scl-falling-time-ns: SCL By ], — M AR, Z [T i2c-sda-falling-time-ns. (ERIAH AT AAELD

)
&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 = <&gpiod4 28 GPIO ACTIVE LOW>;
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2.2 i2c-rockchip.c fic &

i2c-rockchip.c BREN ISR EAE 12C frequency 5 SCL _EFHUSIIAR KR, RET F = AR B P T i2¢-scl-
rising-time-ns; 12C ANFIEAAY LA E, BEEEE i2c msg £5MK L1 scl rate i id, BRIl frequency 1%
N 100k, 40 T i ) 200K e & AC & -

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#i [

S+ 12C B8 F Ui B7E Documentation/i2e/ A ELEVELNIY), AP, TFTHE SR N5 EH45:

3.1 Kernel space

Rockchip 12C 132 5 10 A5 # 2 FH 102 linux FARHER T, 15575 kernel TN
Documentation/i2c/writing-clients 3CR4 Ui B, HIM A Sending and receiving #73H R HIN4H .

3.2 User space

JEHE, 12C WA H ARSI FE P3| . (BT LA &S U7 a2 BRI RT A %%, @it “/dev/i2e-%d” #2101
Skjial, kernel NI HJ Documentation/i2c/dev-interface SCASH 148 % B 57~ 1

4. 12C tools

12C tool & —MFE LHE, BT N7 X, AT #tit:
https://www.kernel.org/pub/software/utils/i2¢c-tools/

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

%1% 5 24 B i2cdetect, i2cdump, i2cset, i2cget 25 T, A LAEBEAEM 44T LR

o i2cdetect — H R4 %% 12C bus I _LTHI BT A B4
o i2cdump — &R i2¢ WA HTH register FI{E

o i2cget— HL i2c WA KA register I

o i2cset— H N i2c WA register FIMH

12C tool #R ;e HE, W% 5 H1ES% BLE ) README 5B .
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5. GPIO %4 12C

12C i GPIO #4lh, Wiz CAEA LI, 1275 30!

Documentation/devicetree/bindings/i2c/i2c-gpio.txt

NHERE RS, dts TRCE 12C iR

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";

pinctrl-0 = <&i2c4 gpio>;

status = "okay";

gt9xx: gtIxxQ@14 {
compatible = "goodix,gt9xx";
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";

}i

—RAHELEAEH GPIO, MFEAME.

6. 12C % W, ] 7

BONEATAT P i2¢ BBl i DATSIR 50 P98 7«

6.1 i2c-rk3x.c X))

WA 12C FE 44 R AN -6(-ENXIO)I 5, £~ NACK £, BN 77 &5 TE MR, IX i
LM AN IR, F LA CA R LA s

12C HihEAE R,

12C slave WAL FAIE S TARRAS, e L, R0 L m 5Ll R w4 5 55

12C B F AR & slave W& BT BSR4 724 NACK (55, Ll slave %7 75 272 stop 15 5, A&
repeat start {5 5 [ i ;

12C S ZSZAMR TR EUN, FZRECES I E R DU B2 —4 ACK .

L 12C B log: "timeout, ipd: 0x00, state: 1"B, UHLEF 12C #6188 TAE R, TEFEHBOIRE, start
WPk, A LR LR AT RE
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e I2C SCL 8% SDA Pin J# iomux 45 % ;

o D2C I ERIHEAX, WIHEASECE bR IR A 5
e 12C Pin AR SNSRI, HLEANT;

o 12C WIERTF, B IHEPIE /)N

o I2C [AHFELE T CON_START #l CON_STOP i/,

ML 12C # log: "timeout, ipd: 0x10, state: 1"i, LA 12C ##l8% TAEIER, {H=2 cpu JLikm R 12C
Wr, BERSATRE cpu0 #EFHZE T (—f 12C HWT#RAE cpu0 L1ii, 83T cat /proc/interrups W LAY E ) , B
FIRESE 12C WAL T .

MHIL 12C # log Z5MEL: "timeout, ipd: 0x80, state: 1"B, F&F] ipd v 0x80 FTEN, w] LU 47T SCL #f
slave fufl:, EEFIWrHIEA slave fuff:

o —RHRE, EHTAMAZ RGN, T HE IR,

o TR EMBHUEM, fE SCL S Z b NP, 8 v E o e A A 22 R A E L SE AR TR S
HMBONALAREY slave,  FLFH A I LAASRZIR 12C A4 LT DUE H IS 2209 b, — B B B 1/20
PAEARRTLL, 2 host HrfRB AT LA o 3 AMEBLREAY 1 7 de R UGB B, e
ANTF] slave AT host G HE TR, 5 f e H TR RO R P RN B, AR S Al R AR R A Te X

LR DA sda BRI, UERAEWERLIRAT, [FFES25 LI “SCL #hifk" M7k mifh.
6.2 i2c-rockchip.c Xz}

WA 12C % DR BEME N -11(-EAGAIN )i, RN NACK #51%, BIXT 7 & TN AWM, X
P 0 — MR AN T R, 85 DL DLR LA S IO -

o 12C HIhEER:

o 12Cslave WA T AN TAERES, ok B, &R0 EREF LR & 7 5

o 12C MFAFFE slave W4 T BSR4 7742 NACK 55, Ll slave W4 75 ZE 1A stop 15 5, 1 A&
repeat start 15 5 [T 4% ;

o 12C BESZAMBFINFEN, HI/Rp A ME T LA B2 —4 ACK BF.

I 12C B log: "timeout, ipd: 0x00, state: 1"i, Ibi 12C =8 TAER®, L2 ERWRIRE, start
W7 ek Rk, A AR LR AT fE:

e I2C SCL B¢{# SDA Pin JH iomux 45 % ;

o D2C I ERHEAXS, WIH A Fh IR A 5
e 12C Pin AR SN RLAE, HLEANT;

o 12C WFEHRTF, B INEPIE RN

o I2C [AIFLE T CON_START #1 CON_STOP iz,

MH I 12C 1 log: "timeout, ipd: 0x10, state: 1"H, BB 12C # il #8 TAEIES, {H/2& cpu JLIEM R 12C H
Wr, BEESATRE cpu0 #EFHZE T (—f 12C HWT#RAE cpu0 L1i, 83T cat /proc/interrups W LAY E ) , BLH
A REAE 12C PRI T .

M 12C 19 log 251BL: "timeout, ipd: 0x80, state: 1"Bf, & F ipd & 0x80 FTE[, B # F& F|"scl was hold
by slave”IFTEN, AT LAUEH 24T SCL #% slave fifE, EHIWTHE A slave Fi71E:

—rRARE, EHTAMAZ KDL, T HE IR

TR EABUENT, fE SCL Sk b NHBH, i BH P e e AR R 2R E U AR R S A N
FLARH slave, FRBHAYIEECAANTEN 12C A4 HouT UG i Z2 0beitE,  — e g LAYy 1/20 L E#RAT L,
U1SRSE host LKW F LI Hi e F3AME MR b I8 I 7= ds K AMHOBIE B, HUEANFE slave A1 host
R R, SiRa DI AR T N AL, AR I B2 PR 2R e X

LT DL SDA #ihiAk, UEBRERARR, RS L “scl was hold by slave" [ 5V FFf
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M HIH log “i2¢ is not in idle(state = x)"f] log B, FIx 12C ML B D—A R, fRIMESH L

o “state=1” F7~ SDA NK;
o “state=2” £~ SCL NK;
o “state=3” 7~ SCL fll SDA #i N1k

6.3 Debug < 12C J ¥

WARIB I 12C [ A EFOLAAGE, Rl (M2 I 12C AR RS, BBk Hr 12C i1
AL 12C KBTEARF A M, KB 1 U RE 2 ks mT AR A T ik cpu R4E (EEAR while(1)

), AREE RCAES, R INEINBIERAZAE AR KB, WK Zad ygid aT LU 8L 4% 12C
ik £ e 2R AR 5
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