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1. Bk

1.1 %5 H &

A Sunxi FE WA EEEOEARTFANER, LA HAZERSRENRE T

1.2 & A 3% B

A SCH4iE Bl T Linux-4.9 A4,

1.3 45K AR

AXHERTHAFEFRXREBIHAR.
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2. ERANA

A4 EEEAR linux RAN G —CELEHNR ST NERER, AFTITAEINE4EY
An e, R E

2.1 B33 G-
B EE B R E SO TE S TR T (R T R AR AT B, A B RE W

T, SAEWEFE M THEFRES T RET A REAT R XAF®RE, HeTERRYRELEN
e B o — e EREER T, IR R K B aR AR 1 SR B B AR A T

2.2 MR ATEANA

o WiR: MUWIRGHEHEAMN, EIHEREIRGME, w32K24MHz F, £ R FTH B 40 8RSk
e PLL: A3, FAMAGTARBETHERE MERL.

o HE: WPy TFTRBZHHWHGET. CANHNEFE M ERMT RN FER, FHIEMN
HEITHNTREREFFEER

2.3 JE AL A A\

CCU ¢ JE AL 25 44 4o T B BT 7 -

linux4.9

\

|-- drivers

| ]--clk

| | [|--sunxi

| | | |- clk-periph.h
| | | |- clk-periph.c
| | | |- clk-factors.h
| | | |- clk-factors.c

DR B ERATH, XK 2
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| | | [|-clk-cpu.h

| | | |- clk-cpu.c

| | | |- clk-debugfs.h

| | | |- clk-debugfs.c

| | | [|-clk-sunxi.h

| | | [-clk-sunxi.c

| | | [|-clk-sun50iw10.c
| | | [|-clk-sun50iw10.h

| | | ‘--clk-sun50iw10_tbl.c

| | |-clkc

| | |- clk-devres.c

| | |- clk-conf.c

| | |- clkdev.c

| | |- clk-divider.c

[~ ] |- clk-fixed-factor.c

: | - clk-fixed-rate.c \&’\\

*-- include

/,(/ﬁ

*-- linux
- clch
|-- clkdev.h
|-- clk-provider.h
*-- clk
|-- clk-conf.h
*-- sunxi.h
sunxi B F T & X ¢ 8 :
clk-factors.c/clk-factors.h: 4F A PLLx%F % 4t it 48 (LLHOSC # source) B /A X A5

clk-periph.c/clk-periph.h: 4 %t &4 3k Bt 4 i A F KD

clk-cpu.c/clk-cpu.h: £t % cpu it 4 Y K &
clk-sun50iw10.c/clk-sun50iw10.h/clk-sun50iwl0_tbl.c: E{&-F & #y Wz 5L,
clk-debugfs.c/clk-debugfs.h: . &t %t debugfs el % 2 & .

clk-sunxi.c/clk-sunxi.h: &b % sunxi-F & 89 B 48 0 F R&E

2.4 HEIRTEENF

2.4.1 kernel menuconfig it &

% sunxi T & £, B clk I3 2 K % CONFIG_ ARCH SUNXI X A~ #y, F I 7 N menuconfig
XET, B RARHEREX S

DR B ERATH, XK 3
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2.4.2 device tree JF AL 45 A Fn B 45%

o R EHEMXHMEE &£ Z SoC i 7 £WEFTE, T ARM64 cpu M &, & E K (MU
sun50iw10pl # ) B9 ¥ 4% % : kernel/linux-4.9/arch/arm64/boot/dts/sunxi/sun50iw10p1-clk.dtsi.

o XAEMFMELE 1% SoC il # R E A E, T ARM32cpu i &, % & # (LA sun8iwl6pl
A6 B9 #4% ¥ kernel/linux-4.9/arch/arm/boot/dts/sun8iw 16p1-clk.dtsi

o WK% #t (board.dts) 4% : /device/config/chips/al00/configs/b3/board.dts

device tree HYJFEAL %519 < Z 40 T ;

board.dts

|-==mmm sun50iw 10p1.dtsi
______ sun50iw10p1-pinctrl.dtsi
=== sun50iw10p1-clk.dtsi

F #E device tree Bt & 7 ..

clocks {

compatible = "allwinner,clk-init";

device_type = "clocks";

#address-cells = <2>;

#size-cells = <2>;

ranges;

reg = <0x0 0x03001000 0x0:0x1000>, /*cpux space*/
<0x0 0x07010000 Qx{’0x400>, /*cpus space™*/
<0x0 0x07000000:0x0 0x4>;

/* register fixed rate clock
* KRB HAERE R, TEBER
&4
clk losc: losc {
#clock-cells = <0>;
compatible = "allwinner,fixed-clock";
clock-frequency = <32768>;
clock-output-names = "losc";
3
clk_iosc: iosc {
#clock-cells = <0>;
compatible = "allwinner,fixed-clock";
clock-frequency = <16000000>;

clock-output-names = "iosc";

DR B ERATH, XK 4
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/* register allwinner,pll-clock
* A Giplla it 4k, P LLE el B B BN E
4
clk pll_cpu: pll_cpu {
#clock-cells = <0>;
compatible = "allwinner,pll-clock";
lock-mode = "new";
clock-output-names = "pll_cpu";

55

/* register fixed factor clock

X fix factor KA BBt £, BB P A M, T E X clkEAABBmE

&4

clk pll periphOx2: pllbperiphOx2 {
#clock-cells = <0>;
compatible = "allwinner,fixed-factor-clock";
clocks = <&clk_pll periph0>;
clock-mult = <2>;
clock-div =<1>;
clock-output-names = "pll_periph0x2";

3

clk pll periphOx4: pll_periphOx4 {
#clock-cells = <0>;
compatible = "allwinner,fixed-factor-clock";
clocks = <&clk pll_periph0>;
clock-mult = <4>;
clock-div =<1>;
clock-output-names = "pll_periphOx4";

3

/* register allwinner,cpu-clock
# cpu i 4
4
clk_cpu: cpu {
#clock-cells = <0>;
compatible = "allwinner,cpu-clock";
clock-output-names = "cpu";

Bs

/* register allwinner,periph-clock
* SN B 4
*/
clk_axi: axi {
#clock-cells = <0>;
compatible = "allwinner,periph-clock";
clock-output-names = "axi";
1
clk cpuapb: cpuapb {
#clock-cells = <0>;

R BBERTH, EAXLT
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compatible = "allwinner,periph-clock";

clock-output-names = "cpuapb";

B

2.5 & Gu iy op 45 4

AOMSERERZE - LERS, FHECEAERRRESRRAN. AR BN LM ErHE

RIEZ, FATHERT

N
— 32768HZ
>
_— . L 1. 2GHZ .
i
. a 22/24 MHZ —
b
> PLL3 2 P o-
mipi pll

> PLL7 297 MHZ >

— 24MHZ ve
24Mhz > PLL4 >
> PLLS ddr >
> PLEG [ G R
> PLLS DU >
> PLLY skl -
> PLLIO ol >

Bl 1. R guater il

A5 F— I BEAEFRANREL: K&K (LOSC) 32KHz F1 & 4l &t %k (HOSC) 24MHz, Z %7
HOSC Wy Al £, #im— RaiEfal, LW EFGHRMER Y., 7 TETES — LESRN R 47
K, REXNESEHRTT 4, ZIARLOH AT EE, ULH L, BMIEY. 5T CPU., E& WA
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BRI, ETEM4 LAY M EAX LR R IR, Hil, HAIGH K2 )T4 4
RYrAter. HEMEWT:

] o > CPU
€7div

div
5 5 div

- AXIBUS

- AHB BUS

32ZKOSC
2Z4MOSC/
PLLI

\@\ Y o ahb clm\:vg\\ 4
> APB BUS
apb clock -

Bl 2: B Lot o 4

LA sun50iw10pl “F & A ], = X & G0 B 40 IR 09 1% & 7 SO A sun50iwl0pl-clk.dtsi, 2 pll By &
Xt

/* register allwinner,pll-clock */

clk pll cpu: pll_cpu {
#clock-cells = <0>;
compatible = "allwinner,pll-clock";
lock-mode = "new";
clock-output=names = "pll_cpu";

3

clk pll ddr: pll ddr {
#clock-cells = <0>;
compatible = "allwinner,pll-clock";
lock-mode = "new";
clock-output-names = "pll_ddr";

1

clk pll periphO: pll_periphO {
#clock-cells = <0>;
compatible = "allwinner,pll-clock";
assigned-clock-rates = <600000000>;
lock-mode = "new";
clock-output-names = "pll_periph0";

DR B ERATH, XK 7
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clk pll periphl: pll_periphl {
#clock-cells = <0>;
compatible = "allwinner,pll-clock";
assigned-clock-rates = <600000000>;
lock-mode = "new";
clock-output-names = "pll_periph1";

3

clk pll gpu: pll_gpu {
#clock-cells = <0>;
compatible = "allwinner,pll-clock";
lock-mode = "new";
clock-output-names = "pll_gpu";

3

clk pll videoOx4: pll_videoOx4 {
#clock-cells = <0>;

N
compatible = "allwinner,pll-clock"; &,\‘
" 1 \
lock-mode = "new"; N
clock-output-names = "pll_videoOx4"; \\}\\

3

clk pll videolx4: pll videolx4 {
#clock-cells = <0>;
compatible = "allwinner,pll-clock";
lock-mode = "new";
clock-output-names = "pll_video1x4";

1

clk pll video2: pll video2 {
#clock-cells = <0>;
compatible = "allwinner,pll-clock";
lock-mode = "new";
assigned-clocks = <&clk pll video2>;
assigned-clock-rates = <336000000>;
clock-output-names = "pll_video2";

3

clk_pll_video3: pll_video3 {
#clock-cells = <0>;
compatible = "allwinner,pll-clock";
lock-mode = "new";
assigned-clocks = <&clk pll video3>;
assigned-clock-rates = <300000000>;
clock-output-names = "pll_video3";

3

clk pll ve: pll_ve {
#clock-cells = <0>;
compatible = "allwinner,pll-clock";
device type = "clk pll ve";
lock-mode = "new";
/*assigned-clock-rates = <??>%*/
clock-output-names = "pll_ve";

3

clk pll_com: pll_com {
#clock-cells = <0>;

compatible = "allwinner,pll-clock";

DR B ERATH, XK 8
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assigned-clocks = <&clk pll com>;
assigned-clock-rates = <600000000>;
lock-mode = "new";
clock-output-names = "pll_com";

clk pll audiox4: pll audiox4 {

55

#clock-cells = <0>;

compatible = "allwinner,pll-clock";
assigned-clocks = <&clk pll audiox4>;
assigned-clock-rates = <98304000>;

lock-mode = "new";
clock-output-names = "pll_audiox4";

/* register fixed factor clock*/
clk pll periphOx2: pll.gperiphOx2 {

s

#clock-cells = <0>;

compatible ="allwinner,fixed-factor-clock!";
clocks = <&clk_pll periph0>;

clock-mult = <2>;

clock-div = <1>;

clock-output-names = "pll_periph0x2";

clk pll periphOx4: pll periphOx4 {

s

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk pll periph0>;

clock-mult = <4>;

clock-div = <1>;

clock-output-names = "pll_periphOx4";

clk periph32k: periph32k {

i

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk_pll_periph0>;

clock-mult = <2>;

clock-div = <36621>;

clock-output=names = "periph32k";

clk_pll_periphlx2: pll_periphlx2 {

55

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk_pll_periph1>;

clock-mult = <2>;

clock-div = <1>;

clock-output-names = "pll_periph1x2";

clk pll comdiv5: pll_comdiv5 {

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk_pll_com>;

clock-mult = <1>;

Copyright © 2020 Allwinner Technology. All rights reserved.
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clock-div = <5>;

clock-output-names = "pll_comdiv5";

clk pll_audiox8: pll_audiox8 {

i

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk pll_audiox4>;

clock-mult = <2>;

clock-div = <1>;

clock-output-names = "pll_audiox8";

clk pll_audio: pll_audio {

s

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk_pll.audiox4>;

clock-mult = <13

clock-div = <4>;

clock-output-names = "pll_audio";

clk pll audiox2: pll audiox2 {

55

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk_pll audiox4>;

clock-mult = <1>;

clock-div = <2>;

clock-output-names = "pll_audiox2";

clk pll_videoO: pll_videoO {

i

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk pll_videoOx4>;

clock-mult = <1>;

clock-div = <4>;

clock-output-names = "pll_video0";

clk pll videoOx2:pll videoOx2 {

55

#clock-cells=<0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk_pll_videoOx4>;

clock-mult = <1>;

clock-div =<2>;

clock-output-names = "pll_video0x2";

clk pll videol: pll videol {

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk_pll_videolx4>;

clock-mult = <1>;

clock-div = <4>;

clock-output-names = "pll_videol";

Copyright © 2020 Allwinner Technology. All rights reserved.
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clk pll videolx2: pll_videolx2 {

ik

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk pll_videolx4>;

clock-mult = <1>;

clock-div = <2>;

clock-output-names = "pll_video1x2";

clk_pll_video2x2: pll_video2x2 {

55

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk_pll_video2>;

clock-mult = <2>;

clock-div = <1>;

clock-output-names = "pll_video2x2";

clk pll video2x4: pil video2x4 {

iE

#clock-cells =<0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk_pll video2>;

clock-mult = <4>;

clock-div =<1>;

clock-output-names = "pll_video2x4";

clk pll video3x2: pll video3x2 {

s

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk pll video3>;

clock-mult = <2>;

clock-div = <1>;

clock-output-names = "pll_video3x2";

clk pll video3x4: pll video3x4 {

s

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk_pllrvideo3>;

clock-mult = <43

clock-div = 1>,

_n

clock-output-names = "pll_video3x4";

clk hoscd2: hosed2 {

s

#clock-cells = <0>;

compatible = "allwinner,fixed-factor-clock";
clocks = <&clk hosc>;

clock-mult = <1>;

clock-div = <2>;

clock-output-names = "hoscd2";

clk_osc48md4: osc48md4 {

#clock-cells = <0>;
compatible = "allwinner,fixed-factor-clock";
clocks = <&clk_osc48m>;

Copyright © 2020 Allwinner Technology. All rights reserved.
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clock-mult = <1>;
clock-div = <4>;
clock-output-names = "osc48md4";
¥
clk pll periph0dé6: pll periph0d6 {
#clock-cells = <0>;
compatible = "allwinner,fixed-factor-clock";
clocks = <&clk_pll periph0>;
clock-mult = <1>;
clock-div = <6>;

clock-output-names = "pll_periph0d6";

% PLL W T4 T

pll_cpu R4 CPU Wy bt 40K, TEMA .

pll_audio R 1E % F AR (4 codec. iis. spdif &) BB 4HIE, A 1EM A,
pll video* — i fE ¥ B RAE A (4n de. csi. hdmi &) IR #F IR .
pll_de — A& A4 de By BT £ R

pll_ve — it RAE AR MR M B (ve) HIBTHF IR,
pll_com H & R A T audio

pll_ddr0. pll_ddrl —#& R {E % DDR &8t 447 .

hosc I ff — &gk O S (4unand. sdmme. usb %) H# A 4RI
pll_gpu — & R 5 GPU A& 3y B 44 UR

pll_periphO. pll periphl & A 3# Fl Bf 4008, TN £ MR LT,

2.6 FE B B 0 45 A

MR 4F £ B4 A — B RS (4n: gpu. de), ERHMAEME. BFEEF. HEEHE7
WHATEE., —NHARMWES W0 T EH~, &% module gating. ahb gating. dram gating, LK reset %
flo BER—MERGEHIESE T, SAMERX/INFEEFHEXNEE.

DR B ERATH, XK 12
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el clk >
mod gate—m
——ahb/apb gate—s=  GPU/VE/---
———dram gate—=

reset >

24MOSC/
PLLx

] 3: AR 3R A o 45 A I

BARAITE, A AMNEEESRE N T M p et 4R O LB AR S By T E Bt #F (R BT #0R),
R IR R E X An sk AT, R R R A KRR TSP R B (b ., MR B IREERIERTN 7 @E:
HES BT 4 (F B A S n R B B AL, AR F EE T LT AT A BT 8 AT %] DL sun50iw10pl F
& A1, Bt 4 sun50iw10pl-clk.dtsi v& 2 40 T

clk cpu: cpu {
#clock-cells = <0>;
compatible = "allwinner,cpu-clock";
clock-output-names = "cpu";
IS
H A KB EA: clk axi. clk_cpuapb. clk psi. clk ahbl. clk ahb2. clk ahb3. clk_apbl. clk apb2.
clk ce. clk dma. clk hstimer. clk avs, clk dbgsys. clk pwm. clk sdram. clk nand0. clk nandl.
clk sdmmcl _mod. clk sdmmcl bus. clk sdmmecl rst. clk uart0. clk uvartl. clk uvart2. clk uvart3.
clk_twi0. clk_twil. clk_spiO. clk_spil. clk_gpadc. clk ths. clk i2s0:i2s0. clk_dmic. clk_mad.
clk ledc. clk pio. clk losc out. clk losc ext...

DR B ERATH, XK 13
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Linux 2% A R4 BB E X T AREW APL # 0, #F LAZE DL (include/linux/clk.h).

3.1 BF4F API 0 & X

ERARGR R ERE T, X415 A Linux RS 4R Gpyatsh e 0 L, 5l H AR N

&
#include <linux/clk.h> N
N
O

Linux 2% A4 ZE 2 7 —EA S APL 2 0, Sunxi F & # B4 API E &% API #LiE .

3.2 BF4F API 3t BF

3.2.1 clk get

e PROTOTYPE

struct clk *clk get(struet device *dev, const char *id);

e ARGUMENTS

dev: ® iF B 40 B9 1 & A A 5
id: ZEiER A4 4

e RETURNS

DR B ERATH, XK 14
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R E AP R Y, R EIR 4 AR, 3R B NULL.

e DESCRIPTION

R B T E A R G R SRR AR, TR B B e R (R AT A T A g A R 23

e DEMO

NATTE” nand” #6404 4

hynand = clk_get(NULL, “nand” );

if('h_nand) { \6"\\
printk( “try to getnand clock failed!\n” );

3.2.2 devm_clk get

e PROTOTYPE

struct clk *devm_clk_get(struct device *dev, const char *id);

o ARGUMENTS

dev: HiF it £ B9 % & 5] 4 5
id: Z ¥ B4 S

e RETURNS

W R EE AP R Y, R EIR 4 AR, 3R B NULL.

e DESCRIPTION

DR B ERATH, XK 15
Copyright © 2020 Allwinner Technology. All rights reserved.
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RSB T EiEEER 4 S0 SraAE, TR B4 RERE T ZEaMmE LI, Fclk get
B9 X B 7 F: —#% Fl ££ driver #7 probe %k B & BT 4F A4, T 4 driver probe % & 2 # driver remove
Bt, driver & BB MRy BT 2P AR (BIAE S T R 40 5 2 clk_put)

e DEMO

JATTE “sdmmc0” B B4 A1 A
struct clk *sdmmc_clk
sdmme clk = devm_clk get(&pdev->dev, “hosc” );
if('h_hosc) {
printk( “try to get hosc clock failed!\n” );

3.2.3 clk_put

e PROTOTYPE

void clk put(struct clk *clk);

ARGUMENTS

clk: 7R A HO R 55 4 A7 5

RETURNS

o

DESCRIPTION

7R BR TR OR ) R B R eh AR, LB E AR e, TR AR

e DEMO

DR B ERATH, XK 16
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/% 7ih_hoscit 4t 6] 4
clk_put(h_nand);

3.2.4 of clk get(3EFHE )

e PROTOTYPE

[ struct clk *of clk get(struct.device node *np, int index) N

ARGUMENTS

np: X % # device_node

index: £ dts FH & 5| 1&

RETURNS

o R HIE R AP AR T, R EIRT 4P A AR, & NZE B NULL,

DESCRIPTION

R BV A B B 46

e DEMO

sw_uport->melk = of clk_get(np, 0); /& JF 5 077 |5 % = 89" —uartl clk
if IS_ERR(sw_uport->mclk)) {
SERIAL MSG("uart%d error to get clk\n", pdev->id);
return -EINVAL;
}

DR B ERATH, XK
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3.2.5 clk_set parent

e PROTOTYPE

int clk set parent(struct clk *clk, struct clk *parent)

e ARGUMENTS

clk: £ 2 F By B 4 47 5
parent: 5 B 45 B B 45 A7 A7 5

e RETURNS

WRRER e &Y, REO0; T, RE-IL

e DESCRIPTION

PR TR R A R e B SCRE 48, BICRF parent £E A clk BB £ IR

e DEMO

/% B nand ] it 50 4 B hosc
if(clk_set parent(h nand, h_hosc)) {
printk( “try to set parent of nand to hosc failed!\n” );

3.2.6 clk get parent

e PROTOTYPE

DR B ERATH, XK 18
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[ struct clk * clk get parent(struct clk *clk);

e ARGUMENTS

clk: 7F 1 1F By B 4% A1 4 5

e RETURNS

IR IR B T, BERXE A SN, BE-1,

e DESCRIPTION

2 B BUR TR BAE R B SR 4

e DEMO

/3K Bnandy R Bt 4
Struct clk* hparent;
hparent = clk get parent(h nand);
if(IS_ERR(hparent)) {
printk( “try to getparent:of nand failed!\n” );

3.2.7 clk_get parent

e PROTOTYPE

struct clk * clk_get parent(struct clk *clk);

DR B ERATH, XK 19
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ARGUMENTS

clk: 7F # 1F By B 4% 61 47 5

RETURNS

W R KI5 K Ty, REE A SN, RE-L

DESCRIPTION

% B R Bk B3R R b e Q4

e DEMO

/3K B nand ¥ R B
struct clk* hparent;
hparent = clk_get parent(h nand);
if(IS_ERR(hparent)) {
printk( “try to getparent of nand failed!\n” );

3.2.8 clk prepare

e PROTOTYPE

int clk_prepare(struct clk *clk);

o ARGUMENTS

clk: & 1E 89 B 44 4] 4 5

DR B ERATH, XK 20
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e RETURNS

0 R BF9F prepare A3, R E 0; &N, & E-1,
e DESCRIPTION

17 M % Al T prepare 35 7 HJ it 47 (Note: |H hR & kernel #7 clk _enable 7 #7 kernel # 4~ ## ik 1~ o
R F £ T XA 8 clk prepare (1Z B % 7 gEBEER) A F LA R F & T >C Bl 9 clk_enable. T
clk prepare enable | [ it 52 i prepare 77 enable 84 T1E, X &6 7F ¥ &t BEHR B9 £ T >C I Al 1Z API)

e DEMO

//prepare nand ¥t 4
if(clk_prepare(h_nand)) {
printk( “try to prepare nand failed!\n” );

3.2.9 clk _enable

e PROTOTYPE

int clk _enable(struetclk *clk);

o ARGUMENTS

clk: £ 1k oy B 40 5] A 5

e RETURNS

R B RERE AT, EEO0; T, RE-1.
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e DESCRIPTION % % %5 F| T {# &6 45 = 89 Bt #F . (Note: |H IR & kernel # clk_enable 7 #T kernel &
DR RV £ B F £ T U A B clk prepare (Z B A T GEREIR) PR ULEE F ETSURA®
clk_enable, [H It 7 clk enable = 5] £ V>l Al T — K clk_prepare, 4.7 | clk prepare enable [& At
58 X prepare F1 enable #y T, R &6 7E 7 REEER WY - T ST F 12 API)

e DEMO

//fE REnand it &
if(clk_enable(h nand)) {
printk( “try to enable nand failed!\n” );

3.2.10 clk_prepare enable (%1% F])

e PROTOTYPE

int clk_prepare_enable(struct clk *clk);

o ARGUMENTS

clk: fF# 15 89 B0 5147 5
e RETURNS

WwRESERE A, EEO; BN, HE-1,
e DESCRIPTION

17 B # A T prepare 7 £ & #5 £ 89 A+ 4%, (Note: |H iR A kernel 9 clk enable £ #7 kernel #
RS R F LT XA clk _prepare (Z H T B BEIR) FA LEE T LT XHAW
clk_enable,clk prepare enable [ At 52 A% prepare 71 enable ¥y T 1€, R &b 7 ¥ gEBEAR 09 L T U Al %
API)
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e DEMO

/ME BEnand Bt £
if(clk_prepare enable(h nand)) {
printk( “try to prepare_enable nand failed!\n” );

3.2.11 clk disable

e PROTOTYPE

void clk_disable(struct clk *clk);

e ARGUMENTS

clk ¢ 1k B Bt 49 4] A7 5

e RETURNS

TCo

e DESCRIPTION

2B TR M 45 R 4

e DEMO

//5 Wl nand it 4%
clk disable(h nand);
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3.2.12 clk_unprepare

e PROTOTYPE

void clk unprepare(struct clk *clk);

e ARGUMENTS

clk: 7F# 1 YR 4% 41 47 ;

e RETURNS

o

e DESCRIPTION

17 B0 5 Fl T % 7k 38 & #9 B 4% prepare 71 /€. (Note: |H A kernel #J clk_disable 7£ #T kernel F 2 ##
AT DLE JR F £ T >R A 89 clk_disable A0 7] £ R & T SCiRE B9 clk_unprepare (1% B8 4K 7 g8 BE AR
#u,clk disable unprepare [ it 5 A& disable £ unprepare #7 T{E, X 87 7] gEEEER 04 £ T A A % API)

e DEMO

/% PlnandFt £
clk disable(h nand);

3.2.13 clk_disable unprepare

e PROTOTYPE

DR B ERATH, XK 24
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[ void clk disable unprepare(struct clk *clk);

e ARGUMENTS

clk: 7F 1 1F By B 4% A1 4 5

e RETURNS

Too

e DESCRIPTION

7 WA T ok 7l 38 F B4 B4R 5F BB ik 48 BV BY 4% 89 prepare T /E. (Note: |H hR A& kernel #J
clk_disable 7 #7 kernel + 7~ #% ik 7] DL £ JR 5 £ 5 i il 89 clk_disable A1 4~ 7] ££ & F £ T >C ¥ A By
clk unprepare (% 5F %% ¥ fE BEFR ) fu clk disable unprepare [ it 5% & disable £7 unprepare ¥y T/E, H &
T ] ge BEER Y £ T SO A 1Z APD

e DEMO

/%% V nand®t £
clk_disable unprepare(lionand);

3.2.14 clk_get rate

e PROTOTYPE

unsigned long clk get rate(struct clk *clk);
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Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner
L A5 E

e ARGUMENTS

clk: 7F # 1F By B 4% 6 47 5

e RETURNS

T BT AR EY L BN E

e DESCRIPTION

ZEBH TR A or GRHME, ThH@S=L LEERE.

e DEMO

/3K B hoscH] Bt 44 57 %

unsigned long rate;

rate = clk_get rate(h_hosc);

printk( “rate of hosc is:%ld” , rate);

3.2.15 clk_set rate

e PROTOTYPE

int clk_set rate(struct clk *clk, unsigned long rate);

e ARGUMENTS

clk: £ 1 B9 B 55 4 A7 5
rate: 4 B9 EATAEAE, UL Hz A #1415
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e RETURNS

WRTERFME K, LEO0; TN, EE-1,

e DESCRIPTION

ZEBH T REA R FNAE,

e DEMO

/,(/ﬁ

/1 E nand Bt £ H R
unsigned long rate;
rate =clk_get rate(h_hosc);
if(clk set rate(h nand, rate/2)) {
printk( “set nand clock freq to 1/2 of hosc failed!\n” );

}

3.2.16 sunxi_periph_reset assert

e PROTOTYPE

void sunxi_periph_resetCassert(struct clk *c);

o ARGUMENTS

c: 1F assert BA B £ ] A 5

e RETURNS

W EAE R assert R A KTy, REO0; &N, &EE-1,
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e DESCRIPTION

2R T 1% B 45 2 BF 4R Y assert R A (A 24 T IH AR HY reset )

e DEMO

3.2.17 sunxi_periph_reset deassert

¢ PROTOTYPE

void sunxi_periph_reset deassert(struct clk *c);

o ARGUMENTS

c: 1F deassert FAJ F 4% /6] 47 ;

e RETURNS

1% & deassert N & (RS R Zh, RE0; TN, &EE-L

e DESCRIPTION

Z B EF Tk B 45 7 B e By deassert R &S .

e DEMO
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4. Sample code

A spi #E 3k #y B 4% 40 3B B 4B & demo 44T

static int sunxi_spi_clk_init(struct sunxi_spi *sspi, u32 mod_clk)
{

int ret=0;

long rate = 0;

/% 3k Blindex = 0¥ clk] 1 */
sspi->pelk = of clk_get(sspi->pdev->dev.of node, 0);
/% 3 clle R AT B R 3R AT T R
if IS_ERR_OR_NULL(sspi->pclk)) { S
SPI_ERR("[spi-%d] Unable to acquire module.clock '%s', return %x\n",
sspi->mastef=>bus_num, sspi->dev_name{PTR RET(sspi->pclk));
return -1;
}
/% 3%k Bindex = 1¥]clk 16 3 #1 W A 2 %/
sspi->mclk = of clk get(sspi->pdev->dev.of node, 1);
if IS ERR_OR_NULL(sspi->mclk)) {
SPI_ERR("[spi-%d] Unable to acquire module clock '%s', return %x\n",
sspi->master->bus_num, sspi->dev_name, PTR_RET(sspi->mclk));
return -1;
}
/% B B Ik ST A 5F FI TR AR ¥
ret = clk_set parent(sspi->mclk, sspi->pclk);
if (ret 1= 0) {
SPI_ERR("[spi-%d] clk_set_parent() failed! return %d\n",
sspi->master->bus_num, ret);
return -1;

}

rate = clk_round rate(sspi->mclk, mod_clk);

/% B B kBT RFTTA AE ¥

if (clk_set rate(sspi->mclk, rate)) {
SPI_ERR("[spi-%d] spi clk_set rate failed\n", sspi->master->bus_num);
return -1;

SPI_INF("[spi-%d] mclk %u\n", sspi->master->bus_num, (unsigned)clk_get rate(sspi->mclk));
/* AE Reclkst FIBT A 2 %/
if (clk_prepare_enable(sspi->mclk)) {
SPI_ERR("[spi-%d] Couldn't enable module clock 'spi'\n", sspi->master->bus_num);
return -EBUSY;
}
/* R B IR SR A %/

return clk get rate(sspi->mclk);
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5. FAQ

5.1 % J debug 7 % it B

5.1.1 clk tree

o 1. &% clktree & clk MEAK A& 25 IEH, #UT 5 REME:

clk_dump

mount -t debugfs none /§ys/kernel/debug
console:/ # Is sys/kernel/debug/clk/

clock enable cnt prepare cnt

clk orphan dump clk orphan summary clk summary
console:/ # cat sys/kernel/debug/clk/clk_summary

rate accuracy phase

pll_periphOdiv25m
ephy 25m
hoscdiv32k
hosc32k
losc_out
osc48m
osc48md4
usbohci3 12m
usbohci2 12m
usbohcil_12m
usbohci0_12m
hosc
sdmmc0_mod
cpurcir
dexo out
cpurapbs2
cpurcan
cpurcpus
cpurahbs
cpurapbsl
stwi
cpurpio
csi_masterl
csi_master(
hdmi_slow
usbphy3
usbphy2
usbphyl
usbphyO
ths

0 0 25000000 00
0 0 25000000 00
1 1 32768 00
1 1 32768 00
2 2 32768 00
0 0 48000000 00
0 0 12000000 00
0 0 12000000 00
0 0 12000000 00
0 0 12000000 00
0 0 12000000 00
20 21 24000000 00
0 0 800000 00
1 1 24000000 00
0 0 24000000 00
0 0 24000000 00
0 0 24000000 00
1 1 24000000 00
1 1 24000000 00

2 2 24000000 00
1 24000000 00

1 124000000 00
0 0 24000000 00
0 0 24000000 00
1 1 24000000 00
2 2 24000000 00
2 2 24000000 00
2 224000000 00
1 1 24000000 00

1 24000000 00

R BBERTH, EAXLT
Copyright © 2020 Allwinner Technology. All rights reserved.

30



Auwiner

B A5

ts
gpadc
spil
spi0
sdmmc2_rst
sdmmc2_bus
sdmmcl_rst
sdmmcl_bus
sdmmc0_rst
sdmmc0_bus
nandl
nand0
avs
apb2
scr0
twid
twi3
twi2
twil
twi0
uart5
uart4
uart3
uart2
uartl
uart0
hoscd2
pll_audiox4
ahub
codec Ix
spdif
pll_audiox2
pll_audio
codec_4x
dmic
pll_csi
pll_de
de
pll_ve
ve
pll_video2
tcon_tv
hdmi
pll_video2x4
pll videol
tve
tve_top
tcon_tvl
tcon_lcdl
pll_videolx4
pll_videoOx4
tcon_lcd

0 0 24000000 00
0 0 24000000 00
0 0 24000000 00
0 0 24000000 00
1 124000000 00
1 1 24000000 00
1 1 24000000 00
1 1 24000000 00
0 0 24000000 00
0 0 24000000 00
0 0 24000000 00
0 0 24000000 00
0 0 24000000 00
1 1 24000000 00
0 0 24000000 00
0 0 24000000 0.0
0 0 24000000 00
0 0 24000000 00
0 0 24000000 00
0 0 24000000 00
0 0 24000000 00
0 0 24000000 00
0 0 24000000 00
0 0 24000000 00
0 0 24000000 00
1 1 24000000 00
0 0 12000000 00
9 9 90316800 00
3 3 90316800 00
1 1 45158400 00
1 1 90316800 00
0 0 45158400 00
5 5 22579200 00
0 0 22579200 00
0 0 22579200 00
0 0 432000000 00
1 1 696000000 00
3 4 696000000 00
0 1 576000000 00
0 1 576000000 00
2 2 594000000 00
1 1 297000000 00
1 1 297000000 00
0 0 2376000000 00
3 3 432000000 00
1 1216000000 00
1 1 432000000 00
1 1 432000000 00
0 0 432000000 00
0 0 1728000000 00
0 0 1188000000 00
0 0 1188000000 00
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lvds 0 0 1188000000 00
pll_videoO 0 0 297000000 00
csi_top 0 0 297000000 00

pll_gpu 0 0 306000000 00
gpul 0 0 306000000 00
pll_periphl 2 2 600000000 00
hdmi_hdcp 1 1 300000000 00
pll_periph1x2 2 2 1200000000 00
sdmmel_mod 1 1 100000000 00
sdmmc2_mod 1 1 200000000 00
pll_periphO 4 4 600000000 00
cpurapbs2 pll 0 0 600000000 00
cpurcpus_pll 0 0 600000000 00
apbl 3 3 100000000 00
pio 1 1 100000000 00
Iradc 1 1 100000000 00
pwm 1 1 100000000 00
ahb3 9 9 200000000 00
display_top 2 3200000000 00
usbotg 1 1 200000000 00
usb3_0_host 0 0 200000000 00
usbehci3 1 1 200000000 00
usbehci2 1 1 200000000 00
usbehcil 1 1200000000 00
usbehci0 0 0 200000000 00
usbohci3 1 1 200000000 00
usbohci2 1 1 200000000 00
usbohcil 1 1 200000000 00
usbohci0 0 0 200000000 00
gmacl 1 1 200000000 00
gmac0 0 0 200000000 00
psi 1 1 200000000 00
ahb2 0 0 200000000 00
ahbl 2 2 200000000 00
iommu 1 1 200000000 00
dbgsys 0 0 200000000 00
hstimer 0 0 200000000 00
hwspinlock-bus 0 0 200000000 00
hwspinlock rst 0 0 200000000 00
msgbox 0 0 200000000 00
dma 1 1 200000000 00
pll_periph0d6 0 0 100000000 00
periph32k 0 0 32768 00
pll_periphOx4 0 0 2400000000 00
pll_periphOx2 2 2 1200000000 00
CE 0 0 300000000 00
gpul 1 1 600000000 00
di 1 1 300000000 00
g2d 0 0 300000000 00
mbus 0 0 400000000 00
pll_ddrl 0 0 432000000 00
pll_ddr0 0 0 1584000000 00

Copyright © 2020 Allwinner Technology. All rights reserved.
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sdram 0 0 1584000000 00
pll_cpu 0 0 816000000 00
cpu 0 0 816000000 00
cpuapb 0 0 204000000 00
axi 0 0 272000000 00
iosc 0 0 16000000 00
losc 1 1 32768 00
hdmi_cec 1 1 32768 00

5.1.1.1 clk debugfs

&
Gb\

FI R debugfs #2 ¢ 89 48 S MR clk # 0 & & 74 7 &L, 3% L/(Tii@éﬁkﬁg -1 E A& X 2

FTFF clk debugfs WEL &, W TEFTR: Eo@4TFHNNERE ?{ (kernel/linux-4.9), 34T make

ARCH=arm64(arm) menuconfig # \NF & * F &, F#H U T FRZEIE: &L, £#F Device Drivers &I

HANT—REE, o TE:

ration
S A aAa WEmEms T

Linux/amé4 4.9.170 Kernel Configuration
ielects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N~ excludes, <
ided =M= module < = module capable

General setup -
[*] Enable loadable madule support  ---=
[*] Enable the block layer ---=
Flatform selection ---»

Eus support ---=

Kernel Features ---»

Eoot options ---=

Userspace binary formats ---=

Power management options ---=

CPU Power Hanagement ---=
mr - q

—1rmware Drlvers "':'K
@0 File systems -- $0
N [ ] virtualization \\ R
Kernel hacking -(\é,» Q <
Security options ---=
-*- Cryptographic APT ---=
Library routines ---=

Kl 4: 4 menuconfig 17 % #

## Common Clock  Framework, # A\ TA B &, w T~EH~:
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R
&
S &
D
& N
& 5: Common clock framework 3 #
i # DebugFS representation of clock tree, #n T~ & f 7 :
N
S §
S
N4 N

&l 6: clk DebugFS ¥ #

o 2. | clk debugfs 4% £ 0y 48 & MK 1 1 2 B 1 F £ W 4% X £ T037 /- CONFIG_COMMON_CLK_DEBUG
KABETG, H#H L debugfs, 7 LLE F| debugfs H & T & ccudbg B 5, ¥ LL#AT debug
T, T

R N R N R
& & @@%ﬂ&ﬁmﬁw ERAT & 34
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mount -t debugfs none /sys/kernel/debug
console:/ # Is sys/kernel/debug/ccudbg
command info name param start

/*
* debug clk_get parent()¥: 1
&4
echo getparent > sys/kernel/debug/ccudbg/command
echo cpuapb > sys/kernel/debug/ccudbg/name  /*cpuapb\ clk_summary%s &3k B */
echo 1 > sys/kernel/debug/ccudbg/start
cat sys/kernel/debug/ccudbg/info /22 7 I B R B 4R/
ERWT:
console:/ # cat sys/kernel/debug/ccudbg/info

cpu

/*
* debug clk_set rate()HoH
&4
echo setrate > sys/kernel/debug/ccudbg/command
echo pll_csi > sys/kernel/debug/ccudbg/name  /* pll_csi/\ clk_summary%t & 3K B */
echo 600000000 > sys/kernel/debug/ccudbg/param /* 1% B #1481 B i 37 £ */
echo 1 > sys/kernel/debug/ccudbg/start

EEERWT:
console:/ # cat sys/kernel/debug/ccudbg/info
600000000

console:/ # cat sys/kernel/debug/clk/clk summary | grep "pll_csi"
pll csi 0 0 600000000 00

clk debugfs iy % MK & 440 F BT 7R -
getparents: 3k BUE B4 By BT A B 4
getparent: 3K B A B 4b L 7Y 4 QA 4
setparent: % & ¥ A i 4 By R B 4

gotrate: R BUFE AN BT 47 B &
setrate: % & 7= A Bt 49 1 ARE

is_enabled: #| W7 5 /™ i+ & Fenable
enable: f# fE F A~ Bhsr

disable: > [ AN B 44
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5.1.1.2 #| F| sunxi_dump 35 48 7 & F &

cd /sys/class/sunxi_dump/

1L.EF A% F4%, WwEEDERMFFH, RiEspec, EFHFHEX
echo 0x03001600 > dump ;cat dump

BRWT:

cupid-pl:/sys/class/sunxi_dump # echo 0x03001600 > dump ;cat dump

0x80000000

252 FF % L, X HDER 4
echo 0x03001600 0x00000000 > write ;cat write

HERWT
reg to_write
0x0000000003001600

after write
0x00000000 0x00000000

3EE-—RESFES
echo 0x03001000,0x03001fff > dump;cat dump

HRWT:

ccupid-pl:/sys/class/sunxi_dump # echo 0x03001000,0x03001£ff > dump;cat dump

0x0000000003001000:
0x0000000003001010:
0x0000000003001020:
0x0000000003001030:
0x0000000003001040:
0x0000000003001050:
0x0000000003001060:
0x0000000003001070:
0x0000000003001080:
0x0000000003001090:

0x00000000030010a0:

0x00000000030010b0:

0x00000000030010¢0:

0x00000000030010d0:

0x00000000030010e0:
0x00000000030010£0:

0x0000000003001100:

0x0000000003001110:

0x0000000003001120:
0x0000000003001130:
0x0000000003001140:
0x0000000003001150:
0x0000000003001160:
0x0000000003001170:
0x0000000003001180:
0x0000000003001190:

0x00000000030011a0:

0x8a003200 0x00000000 0x00000000 0x00000000
0xb8003900 0x00000000 0x08002301 0x00000000
0xb8003100 0x00000000 0x89003100 0x00000000
0x80003203 0x00000000 0x00000000 0x00000000
0x88006203 0x00000000 0x88004701 0x00000000
0x88006213 0x00000000 0x80001700 0x00000000
0x88001c00 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x89021501 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x06000000 0x00000000
0x00000000 0x00000000,0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x88002301 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0xd1303333 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0xc001288d 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
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0x00000000030011b0:
0x00000000030011c0:
0x00000000030011d0:
0x00000000030011¢0:
0x0000000003001110:
0x0000000003001200:
0x0000000003001210:
0x0000000003001220:
0x0000000003001230:
0x0000000003001240:
0x0000000003001250:
0x0000000003001260:
0x0000000003001270:
0x0000000003001280:
0x0000000003001290:
0x00000000030012a0:
0x00000000030012b0:
0x00000000030012¢0:
0x00000000030012d0:
0x00000000030012¢0:
0x0000000003001210:
0x0000000003001300:
0x0000000003001310:
0x0000000003001320:
0x0000000003001330:
0x0000000003001340:
0x0000000003001350:
0x0000000003001360:
0x0000000003001370:
0x0000000003001380:
0x0000000003001390:
0x00000000030013a0:
0x00000000030013b0:
0x00000000030013c0:
0x00000000030013d0
0x00000000030013¢0:
0x0000000003001310:

0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x000600000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x80100000 0x00000000 0x00000000 0x00000000
0x00030000 0x00000000 0x00030000 0x00000000
0x00030000 0x00000000 0x00030000 0x00000000
0x00030000 0x00000000 0x00000000 0x00000000
0x00030000 0x00000000 0x00030000 0x00000000
0x00030000 0x00000000 0x00030000 0x00000000
0x00030000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00030000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x00000000 0x00000000

: 0x00000000 0x00000000 0x00000000 0x00000000

0x00030000 0x00000000 0x00000000 0x00000000
0x00000000 0x00000000 0x060600000 0x00000000
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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 acknowledge-
ment 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 document neither states nor implies warranty of any kind,
including fitness for any particular application.tates nor implies warranty of any kind, including fitness for any
particular application.
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