< Avuwiner

Linux CCU
FRigr

RAES: 2.1
%7 BEE: 2021.04.22



@LWIMIER
’ STAYERLR: W

hRZs 758
hR2s S BHA HAZITA AEHR
1.0 2020.06.29 AWA1440 AR INHIAR
2.0 2020.11.19 AWA1527 for linux-5.4
2.1 2021.04.22 XAA0191 YEINER 3 E PR IR

WRINFE © HRB2ERRRNERAR. RE—IF



@LWIMIER
s MXHEER: WE

H =
1 ¥k 1
1.1 BWEB/ . . . o 1
1.2 EREEE . . . . o e 1
1.3 BEAR . . e 1
2 RRNE 2
2.1 BERINEEMR . . . . . 2
2.2 HERARBNE . . . . 2
2.3 BEBEEMINER . . . e 2
2.4 BHREEBENB . . . . 4
2.4.1 kernel menuconfigfid& . . . . . . . ... ... 4
2.4.2 device tree JRRBEMFERE . . . . . .. 4
2.4.2.1 Iinux4.9 . . . . e 4
2.4.2.2 Iinux5.4 . . . .. e e 5
243 BRNHEAsHEE . ... ... 5
244 PLL/MEOHAERE . . . . . . . o 6
25 BRGEIBEERD . . ... 8
2.6 BRBIBREERD . . . . L L. mee e 9
3 RRIEOHEA 10
3.1 BREFAPIEX .. . . e e 10
3.2 BISAPIMBH . . 0 o . L e 10
3.2.1 clk get. . L. oo e 10
3.2.2 devm clk get@EEREA) . . . . . .. .. ... 11
3.23 clk put ... e 11
3.2.4 'of clk get(EFE[ER) 4 . . . . . .. 11
3.2.5 ek set parent . . /. ... L 12
3.2.6 clk get parent . . . . . . ... L 12
3.2.7 clk prepare . . . . . . . . .. e e e e 12
3.2.8 clk enable . .. ... ... ... ... e 13
3.2.9 clk prepare enable (#FEEM) . ... ... .. ... ... ... ... 13
3.2.10 clk disable . . .. ... .. ... 13
3.2.11 clk unprepare . ... . . . . . ... 14
3.2.12 clk disable unprepare (##FEEH) ... ... ... .. ... .. ... 14
3213 clk getrate . . . . ... L 14
3.2.14 clk set rate . . . . . ... e e 15
3.2.15 sunxi periph reset assert . ... .. ... .. ............. 15
3.2.16 sunxi periph reset deassert . . ... .. ... .. .. ......... 15
4 1EREREH 17
5 FAQ 18

WRIRFE © HRB2ERRRNHERAE. RE—TIMF ii



( Auwiner

HER: W
5.1 ®H debug A7%iRA

................................. 18
5.1.1 clktree . . . . . . . e 18
5.1.1.1 clkdebugfs . . . ... ... ... 20
5.1.1.2 FIA sunxi dump HEBENEFFSS . . . .. . .. ... 23

R
\,\“"“ﬂe

WA © BSEERERHERAE. RE—TF

iii



@LWIMIER
g MXHEER: WE

2-1 A menuconfig JE8 . . . . . ... 4
2-2 RAEREEWBE . .. 8
2-3 BERBEME . ... 9
2-4 RERESEEEMIEL . .. . e 9
5-1 A% menuconfig |BIER . . . . . . ... 21
5-2 Common clock framework 38 . . . . . . ... ... ... .. 22
5-3 clk DebugFS B . . . . ... e 22

WRINFE © HRB2ERRRNERAR. RE—IF iv



@LWIMIER
g MXHEER: WE

1.1 REER

AR Sunxi FEMNHEREOEAH#ITIREANER, LAFRHEERHRENREZES
Eo

1.2 ERE

Ny,
2]

* 1-1: EAF@mYI&

B RIZhR A IREAS{F
EFMBE~Mm Linux=4.9 &Ll E drivers/clk/sunxi*/*.c

1.3 fHXAR

FXHEERTHREREF AT EMIIAR,
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NHE

BRRE linux RAANSG—EESBEAN MR EERER, ARMAERRNE AT

MeEREE,

2.1 {RIRINEENTLE

R EERR T B AN RSB RRN TR AT RERIREE, —MEHRREEET
5, BMGEMEIFBEHNITEME. THREFX. SLHRAXFERE, HHEEKERNILE
IXchigftgr—RYiR(EE O, EIREIARR RO HEE A SR BT,

2.2 *E?&*]«m} éyl::ll

& 2:1: CCU RREXANIENA

A&

R

SUNXI Allwinner —%&5%| SOC 414

i
PLL
A e

i 7E RN, RIREEENIRHIAR, 0 32K/24MHz F, 0 HFIAENHRYEREK
BRI, FARMAGESHRBESHNERREAINIERE

REhEFREBERNINIES, SHRBHNSBHRREFTENFEH, RIERNTE

SREE

2.3 TRELET T4

CCU RyRIELEHIN FEFAR

-- drivers

T-- clk
|--sunxi  //i@EAF1linux-4.9
|-- clk-periph.h
|-- clk-periph.c
| -- clk-factors.h
| -- clk-factors.c
|-- clk-cpu.h
I

I
I
|
I
I
| - clk-cpu.c

IR © HiB2EREROBIRAR. RE—INF 2
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| -- clk-debugfs.h
| -- clk-debugfs.c
|-- clk-sunxi.h
|-- clk-sunxi.c
|-- clk-sun*.c
|-- clk-sun*.h
“-- clk-sun*_tbl.c

-sunxi-ng //E&RAFlinux-5.4
|-- ccu_common.c

-- ccu_common.h

-- ccu_div.c

-- ccu_div.h

-- ccu_frac.c

-- ccu_frac.h

-- ccu_gate.c

-- ccu_gate.h

-- ccu_mmc_timing.c

-- ccu mp.c

-- ccu_mp.h

-- ccu_mult.c

-- ccu mult.h

-- ccu_mux.c

-- ccu_mux.h

-- ccu_nk.c

-- ccu_nk.h

-- ccu_nkm.c

-- ccu_nkm.h

-- ccu_nkmp.c

-- ccu_nkmp.h

-- ccuinm.c

-- ccu_nm.h

--{ ccu phase.

4- ccu_phase.

-- Cccu_reset.

-- ccu_reset.

-- ccu_sdm.c

-- ccu_sdm.h

-- Ccu-sun*

=2 Ii= e

- clk.c

clk-devressc

- clk-conf.c

- clkdev.c

- clk-divider.c

- clk-fixed-factor.c

“-- clk-fixed-rate.c

*-- include

-- clk.h
-- clkdev.h
-- clk-provider.h
-- clk
|-- clk-conf.h
“-- sunxi.h

WRAFRE © BseEREROERAE. RE—TNF
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2.4 RIRECETEE

2.4.1 kernel menuconfig fit&

£ sunxi linux-4.9 F¥& £, Bl ccu EohEKH i CONFIG ARCH SUNXI XAMNRR, FEITE
M1#Z menuconfig £ET, HaKARHERERE,

Linux-5.4 W#ZRAHIT: ./build.sh menuconfig #ANEEFXRE, HHANWTEFOEINY
IXzh:

.config - Linux/arm64 5.4.61 Kernel Configuration

> Device Drivers > Common Clock Framework ——m8M8¥ 98— — ———
Common Clock Framework

Arrow keys navigate the menu. <Enters> selects submenus ---> (or empty 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

< > Moxim 9485 Programmable Clock Generator
> (lock driver for Silabs 5341 and 5340 A/B/C/D devices

<
< > (lock driver for Silabs 5351A/B/C

< > (lock driver for Silabs 514 devices

< Clock driver for Silabs 544 devices

< Clock driver for SilLabs 570 and compatible devices
< Clock driver for TI CDCE706 clock synthesizer

< Clock driver for TI CDCE913/925/937/949 devices
<
[
[
<
<
[
<

Clock driver for CS2000 Fractional-N Clock Synthesizer & Clock Multiplier
Clock driver for Freescale QorIQ platforms
Clock driver for APM XGene SoC
Clock driver for PWMs used as clock outputs
(lock driver for IDT VersaClock 5,6 devices
Clock driver for Memory Mapped Fixed values
> legacy clock support for Allwinner SoCs ---

<#*> (lock support for Allwinner SoCs

<> Support for the Allwinner SUN50IW12 CCU

< > Support for the Allwinner SUN50IW12 PRCM CCU

<*>  Support for the Allwinner SUN50IW1@ CCU

== Support for the Allwinner SUN50IW10 PRCM CCU
H6

<> Support for the Allwinner SUN50IW9 CCU
< > 5uppcrt for the Allwinner SUN5SOIW9 PRCM CCl
[1 or the Allwinner A64 CCU

e Allwinner A100 CCU

5uppcrt for the Allwiy
pport for the A11w1

pport in RTC dome o1 Al lwinner SoCs]

< Save > < Load >

2-1: N#Z menuconfig F&

2.4.2 device tree JRIBZEFIERIR
2.4.2.1 linux4.9

o HEMNXMHNEERZ SoC FIEAENEREE, T ARM64 CPU ME, KEMIKEF
7. kernel/{KERNEL}/arch/arm64/boot/dts/sunxi/sun*-clk.dtsi.

o REWMXHNERERZ SoC FIEARNBAEE, XYF ARM32 CPU M5, IREWHEERER
73: kernel/{KERNEL}/arch/arm/boot/dts/sun*-clk.dtsi,

o RKIEEM (board.dts) #&12: /device/config/chips/{IC}/configs/{BOARD}/board.dts

device tree BYRIBLEHXRMT

IR © HiB2EREROBIRAR. RE—INF 4
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board.dts

|------ sun*-pinctrl.dtsi
[------ sun*-clk.dtsi

2.4.2.2 linux5.4

o linux5.4 BBFsHIEIREM dts FiEkR, REREBELER ccu RETR

device tree FYRISEMX R T .

board.dts
[-------- sun*.dtsi

2.4.3 BIRESERIE dts RUACE

WF CLK FRANERE, RRNHNEE, —REBERRIERTD 2 MCERRERN T, &
RAEABET SRR, BB A LUBRE TERIRIKEHICECH T ER, BB FP A APT X3 B st T — P HY
iE (RERM, RERREESE)

F CLK FRAXRT  WAILTE dts P RFAN HEHTIER, BT FREER#ITRHAE
o

WERUNT:

1. NHERRINEE (CLKERERKE)

FFlinux-4.9:
g2d: g2d@01480000 {
compatible = "allwinner,sunxi-g2d";
reg = <0x0 0x01480000 Ox0 Ox3ffff>;
interrupts = <GIC SPI 90 IRQ TYPE LEVEL HIGH>;
/* EEBEEREAMNClk */
clocks = <&clk g2d>;
iommus = <&mmu_aw 6 1>;
};
SFFlinux-5.4:
g2d: g2d@6480000 {
compatible = "allwinner,sunxi-g2d";
reg = <0x0 0x06480000 0x0 Ox3ffff>;
interrupts = <GIC SPI 91 IRQ TYPE LEVEL HIGH>;
clocks = <&ccu CLK BUS G2D>, <&ccu CLK G2D>, <&ccu CLK MBUS G2D>;
clock-names = "bus", "g2d", "mbus g2d";
resets = <&ccu RST BUS G2D>;
iommus = <&mmu_aw 5 1>;
assigned-clocks = <&ccu CLK G2D>; /* 3SECLK G2DXBI§h */
assigned-clock-rates = <300000000>; /* ISTERTHSAE */
assigned-clock-parents = <&ccu xxx>; /* IEEGLK G2DHIREIHh */

IR © HiB2EREROBIRAR. RE—INF 5
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l};

J

2. B§h7E sun*-clk.dtsi WECE (CLK 2HEEEE)

e linux-4.9

linux-4.9 FSZHFE dts PEIEHGAITIER, BT RIETHEN, TR HHESEH

clk g2d: g2d {
#clock-cells = <0>;
compatible = "allwinner,periph-clock";
/* ¥8EClk _g2d XN cLkBIRBSE */

/* 3BRECLK _g2d XANclLKRYSAE */
assigned-clock-rates = <300000000>;
assigned-clocks = <&clk g2d>;
clock-output-names = "g2d";

assigned-clock-parents = <&clk pll periph0x2>;

e linux5.4

linux-5.4 X HET “fixed-clock” SR B HHRVHEA, ERBIBIFHHEARKET c REH

dcx024M: dcxo024M-clk {
#clock-cells &= <0>;
compatible = "fixed-clock";
clock-frequency = <24000000>;
clock-output-names = "dcxo24M";

2.4.4 PLL /NGB E

PLL /NS4, —RIEATE2LEHTAN, B~ mEla EMI RN, sJaeREEERX PLL

BT NI, 7E sunxi FAM SDK B, NEDIMAFHET dts FHENEEXFHITEE,

REEIEERRT,

tF linux-4.9: 1. FHBFFERAZEN clk-sun*.c(# clk-sun50iw9.c), HFITFIZX .

2. #% PLL &R, TR

1] /* ns nw
out mode} en-s sdmss sdmsw

2| SUNXI_CLK FACTORS(pll cpu, 8, 8,
0, 0, 27, 0, 0,

3| SUNXI_CLK FACTORS(pll ddro, 8, 8,

ks kw
sdmpat

0:
0, o,

ms

mw pS pw

sdmval*/

2, 16, 2,
0);

0, o, 0O,

dls dlw d2s d2w {frac

IR © HiB2EREROBIRAR. RE—INF
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0, 0, 27, 24, 1, PLL DDROPAT, 0xd1303333);

SUNXI_CLK FACTORS(pll ddrl, 8, 8 06, 6, 0, 06, 06, O, 1, 1, 0, 1, 0,
0, 0, 27, 24, 1, PLL_DDROPAT, 0xd1303333);

SUNXI CLK FACTORS(pll peripho, g, 8 ©6, 0, 0, 0, 0, 0, 1, 1, 0, 1, 0,
0, 0, 27, 24, 1, PLL PERIOPATO, 0xd1303333);

SUNXI CLK FACTORS(pll periphl, 8, 8, ©, 0, 6, 0, 06, 0, 1, 1, 0, 1, 0,
0, 0, 27, 24, 1, PLL PERI1PATO, 0xd1303333);

SUNXI CLK FACTORS(pll gpu, 8, 8 0, 6, 0, 0, 6, O, 1, 1, 0, 1, 0,
0, 0, 27, 24, 0, PLL GPUPATO, 0xd1303333);

SUNXI CLK FACTORS(pll videoOx4, 8, 8, 6, 0, 6, 0, 0, 0, 1, 1, 0, o0, 0,
0, 0, 27, 24, 0, PLL VIDEOOPATO, 0xd1303333);

SUNXI CLK FACTORS(pll videol, 8, 8 0, 6, 0, 06, 0, 0, 1, 1, 0, o0, 0,
0, 0, 27, 24, 0, PLL VIDEO1PATO, 0xd1303333);

SUNXI_CLK FACTORS(pll video2, 8, 8, 0, 0, 0, 0, 0, 0, 1, 1, o, 0, 0,
0, 0, 27, 24, 0, PLL VIDEO2PATO, 0xd1303333);

SUNXI_CLK FACTORS(pll ve, 8, 8, 0, 0, 0, 0, 0, 0, 1, 1, o, 1, o0,
0, 0, 27, 24, 0, PLL VEPATO, 0xd1303333);

SUNXI CLK FACTORS(pll de, 8, 8 06, 6, 0, 06, 6, O, 1, 1, 0, 1, 0,
0, 0, 27, 24, 0, PLL DEPATO, 0xd1303333);

SUNXI CLK FACTORS(pll audiox4, 8, 8, O, ©, 0, 0, 16,6, 1, 1, 0, 1, 0,
0, 0, 27, 24, 1, PLL AUDIOPATO, 0Oxc00121ff);

SUNXI_CLK FACTORS(pll csi, 8, 8, 0, 0, 0, 0, 0, 0, 1, 1, o, 1, 0,
0, 0, 27, 24, 0, 0, 0);

WiRA

sdmss : X—FIFRR/ N TIEHI T 728 EREbLt, sunxiF A BFI#EDbIt 24

sdmsw: X—FIRREEERE/ KD, 1RRFERE, 0RTXH

sdmpat : X—FIRTF/ N NERES 223, ERIEspecEdata sheet#H1TERE

sdmval: X—5| R/ NN MEEBES FestVE, RIEECREZNMNER, AIUBTRE,

HF linux-5.4: 14 #HBIFRERAZER clk-sun*.c(¥ ccu-sun50iwl0.c), HFTFZXHE,

2. REINESER, WTFFRR

#define SUN50IW16 PLL COM REG 0x060
static struct ccu.sdm setting pll _com sdm table[] = {

};

_SUNXI_CCU_SDME#RT , sdmZrFas AKX ERENL

.n =37},

{ .rate = 451584000, .pattern = 0xc0014396, .m = 2,
i
static struct ccu nm pll com clk = {
.enable = BIT(27),
. lock = BIT(28),
.n = SUNXI CCU MULT MIN(8, 8, 12),
.m = SUNXI CCU DIV(e, 1),
.sdm = SUNXI CCU SDM(pll com sdm table, BIT(24),
0x160, BIT(31)),
.common = {
.reg = 0x060,
.features = CCU_FEATURE SIGMA DELTA MOD,
.hw.init = CLK HW INIT("pll-com", "dcxo24M",
&ccu_nm_ops,
CLK _SET RATE UNGATE),
i

pll_com_sdm_tablef#R T/ NSO IMSEFRIAE. patternFFRE. DIMAKEE,

WRAFRE © BseEREROERAE. RE—TNF
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2.5 RFEIHHLEN

AENHFERE—LEENY, NHEEHFERIZEHNERRAN. RANH—RAZPMEHFIER
HZ, RAAFEEIRAT.
| 32Khz >
. PLLI -
>  PLL2 T
- PLL3 TR
:>>E mipi pll
- PLL7 -
24Mhz > PLL4 Ve >
- PLLS det -
> PLLG >
[ .‘:E:::-c 2x -
> PLLS £PU >
> PLLY e >
L/ PLLIO alobal -

2-2: RGENHEIE

ARG E—RIEMDIORL: H5&ETR (LOSC) 32KHz MEsfiaik (HOSC) 24MHz, &4t
£ HOSC &Gt L, EM—LBiBF B, SSHESHNHMERAL. N7 ETizh —EER
HUBS TR, RANNFIRHAIT T 0H, SMRSHUBIFERE, UKROBIRTFET. HTF
CPU. S&mmshtbi4ssk, HIFNHptaEIatFNRERCRRVEHIR, Fik, WBiF
LB AL RN RSB, HEMENT:

WA © BSEERERHERAE. RE—TF 8
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4..-| :;_: - CPU
€7 div

div
‘_ji: div
- AHB BUS

T'7 ahb clock -
div

- APB BUS

> AXIBUS

32KOSC
24MOSCY
PLLI

apb clock

2-3: BRERHEE

2.6 RIRBTHPESH

RRASE B H I — L EFER(G0: GPU. DE) , SRR, BIRIEH. hniEHE
FEHTERE, —HENRRINTEFL, 828 module gating. ahb gating. dram gat-
ing, UK reset &l BERMEREBIEE TE, HAEX/LDHEEFEXNERE.,

__.-D}'cdw oIk .
mod gate——=
——ahb/apb gate—s  GPU/VE/*-
——dram gatc——|

reset -

24MOSCY
PLLx

2-4: KBRS EHEEHIE

RIS, A PMEMERE X T EHENN R (BLEFIAER S48 TRt ER
R, EHREEX I ETANE, #HIRIEEERX A NN REEER, SRR EREREN
ERNALE: BRI EREM R IRITHIZRE (L,

WRAFRE © BseEREROERAE. RE—TNF 9
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Linux 2L AHERE X TH0ERN API, #FRWZZEOLXH (include/linux/clk.h)

3.1 B¥¥p API X

FRAZHNNMZERZD, ¥A5/A Linux AFRENNFEOLXSG, 5IAAA:

[#include <linux/clk.h>

Linux AZANNPEEREX T —EMERN API, Sunxi FERESH API B{E1Z API #5E.

3.2 BY¥h API 3iBH

3.2.1 clk get
o {EF: REVEIENFAVET HHEI,
o B

o dev: fEMHRIBERNHHIGE R,
o id: FEMEFIBRIEI$HE, AILWA NULL,

e IR[O]:

o AT, REINHHAIR,
[ ] 9&)”&’ i&@ NULLO

A BE

ZEOES5 clk_put RIMEMA,

(1 5588
ZERB AT RIEEEN RN, AN NEEBET XN aRAREMR,

WRAFRE © BseEREROERAE. RE—TNF
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3.2.2 devm clk get(#FZFEA)

o EF: FRENEERN#HHBYFEIR,
o B

o dev: IEMERIBENBENIZE AR,
o id: fEMERFNIEE (FFFH) , AIN NULL.

o JX[O]:
o AL, R[EIBTFHEIR,
° 9&%@ i&@ NULL,

(10 3588

ZEER AT RISEEN RN MR, AN ERET ZINOMARIM. M c/k_get MXFIEF: —RRMTE driver
i) probe R¥XERIEHRMAIIE, MY driver probe XME driver remove B}, driver 2B FAIIS SR

(EMEHFREBEER clk_put).

3.2.3 clk put

o EF: BNEENHINHER,

o B
o clk: M HIERY HAIS A,
e 1R[O]:

o RHIRMEE/

A E&E

ZEOES5 clk_get RFMEMA,

(1 5588
ZERB B TREREIRIFRNSOR, SFBERNEN, FERKI MR,

3.2.4 of clk get(¥#=ER)

o EF: FRENEEN BT F IR,
o B

e np: }EMAIKEM device node L RBIIEE
e index: 7f dts FEMMNES|E,
o JX[O]:

o AT, REIFNHHAIR,
[ ] 9&)”&’ i&@ NULLO

WRAFRE © BseEREROERAE. RE—TNF
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3.2.5 clk set parent
o fEA: ATIREIEEHIIITH,
o B

o clk: FHE(FRIBSEHEIIR,
o parent: BSHRIBS AR,

e IR[O]:

L4 E‘ZIjJ’ i&@ 0o
o KK, REITENEIRID,

3.2.6 clk get parent
o fEA: AT REUEEHAIBTH,
o B
o clk: FHEIFRVBI IR,
e 1X[O]:

o BRI, R[ERET R IR,
o KK, 1&[E] NULL,

3.2.7 clk [prepare
o YEF: AT prepare 15EHIBTE,
o B
o clk: FHEIERYBT TR,
o JR[O]:
° ﬁEIjJ, iﬁ_@ 0o
[ ] 9&)”&: i&.@%ﬁi%ﬁgjo

(1 5588

IBkRZs kernel B clk_enable 1E#i kernel F 3R AIERF L TFGAME clk_prepare (ZE#XFIAEHERR) FNRILITE
[FEF LETARM clk_enable, T clk_prepare_enable NREEI5ER prepare #l enable BI{E, REETETTsERERR L

TRAR% API,

WRAFRE © BseEREROERAE. RE—TNF
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3.2.8 clk enable

e EF: AT enable F5E RIS,
o B

o clk: FFRIERYBT TR,
o JR[O]:

L4 E}ZIjJ) i}g@ 0o

o X, REIFHEIRIG,

(0 388
IHkRZs kernel # clk_enable 1E# kernel R REFAIERF L TEARBM clk_prepare (ZEIAFIREREER) FIRTLATE
[FFLETABKM clk_enable, EtE clk_enable ZHiEVABAT—R clk_prepare, 271 clk_prepare_enable
FES5ER% prepare 1 enable KT 1€, REE7ErIIAERR_ETXIERAZ AP,

3.2.9 clk prepare enable (FEFEH)

o YEF: AT prepare H{FEREFSE AT EH,
o B

o clk: FFRIERVBIHPA) ARG
o JR[O]:

° EszjJ: i}g@ Oo

o KNG, R[EIFEIREY

(1 3588
|BkRZs kernel B clk_enable 1 kernel P EEAAIERF L TFGAME clk_prepare (ZE#XFIAEHERR) FRILITE
FEFLETGARK clk_enable, EItTE clk/enable ZHZELVIART—R clk_prepare, tFA clk_prepare_enable
FIERt5EE% prepare #1 enable WI{E, ResiE e LERM LT ARAZ API,

3.2.10 clk disable

o EF: BT XIFIEERIAT .
o B

o clk: FHE/ERVBIER IR,
o JR[O]:
o TIR[EIE

A BE

ZEOES5 clk_enable REWMER,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 13
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3.2.11 clk unprepare
e YEF: AT unprepare }5ERIATH,
o B
o clk: FHEIFRVBI IR,
e IR[O]:

o TR[EIE

A BE
ZEOES5 clk_prepare R¥ER,

(D 5588

IHkRZs kernel B clk_disable 1£%h kernel H 53 REFIERF ETGAAR clk_disable M1IARIZRF L TIAAR
clk_unprepare (iZX#FIEEHEIR) 1 clk_disable_unprepare [RBiF disable 1 unprepare f9I{E, REETETHEIE

BEEY L FICRMZ AP,

3.2.12 clk disable unprepare (##EFER)

o EF: AT unprepare MxFEERIBT .

o BE:
o clk: FHR/ERVEY B IR,
e iR[O]:

o TiR[ENE

A E&&

ZEOE5 clk_prepare_enable FEX{ER.

(0 3588

IHkRZs kernel B clk_disable 1T kernel H 3 REFIERF ETGAAK clk_disable M1IRRIZRF L TIOAAR
clk_unprepare (ZZ#XrIEEIEIR) # clk_disable_unprepare [RB35EF disable 1 unprepare BIT{E, REETERTAE

BEBREY_EFCGEARZ APL,

3.2.13 clk get rate

o EA: BT RBUSERHHRIIME, TILHHEEELERE,

o B

WRAFRE © BseEREROERAE. RE—TNF
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o clk: FHEIERVBTEH IR,
o JX[O]:

o FXIY, R[EIFEE RS FHRVSAER,
o 9&)”&; i}g@ 0o

3.2.14 clk set rate

NS
HN
an>
Cr
o

o EF: BTRENMIAEMI), TIENHIEEE
o B

o clk: FFRIERIBS SR,
o rate: FEIGERIAZK,

fi&

° JE_EI

o EJZIjJ: i}g@ 0o
o K, REIFHEIRIG,

3.2.15 sunxi periph.reset assernt
o {EF: AT assert =R,
o B
o clk: FFEIERYRS SRR,
e IR[T]:

° E‘ZIjJ’ i&@ 0o
o 95%1, i}g@ 1o

A E&E

ZEOR allwinner 48 API, FENIEZNAA, (linux-5.4 FB#HEE. )

linux5.4 RENUERARZERIZEONE: reset_control_assert

3.2.16 sunxi periph reset deassert

o EA: AT deassert &R,
o B

o clk: FHRIFAVET HR 1R,

e IR[O]:

WRAFRE © BseEREROERAE. RE—TNF

15



@LW/MIER

MHER: WE

° EjZIjJ: i}g@ 0o
° 9&)”&’ ﬁ@ 1.

A E&E

FEOR allwinner #4F API, FEINIEzNAM, (linux-5.4 LB#HER. )
linux5.4 hENERANZERIZEONRE: reset_control_deassert

[0 388
iZ3EOM sunxi_periph_reset_assert —&fEM, ATFIER reset 1#1F.
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37
38
39
40
41
42
43
44

@LWIMER
IR WE

IRIRfE RS

BA spi IRIRAVES S0 IEE 3/ demo 7!

static int sunxi spi clk init(struct sunxi spi *sspi, u32 mod clk)
{
int ret = 0;
long rate = 0;
/* 3KElindex = OBYClkEINA */
sspi->pclk = of clk get(sspi->pdev->dev.of node, 0);
/* XN kARBE M IE#HITHIMT */
if (IS ERR OR NULL(sspi->pclk)) {
SPI _ERR("[spi-%d] Unable to acquire module clock '%s', return %x\n'G
sspi->master->bus num, sspi->dev name, PTR RET(sspi->pclk));
return -1;
}
/* 3REXindex = 1HMclkARFAFIMTERE */
sspi->mclk = of clk get(sspi->pdev->dev.of node, 1);
if (IS ERR OR NULL(sspi->mclk)) {
SPI ERR("[spi-%d]gUnabte“ta»acquire module clock (*%s™, return %x\n",
sspi->master->bus num, sspi->dev name, PTR RET(sspi->mclk));
return -1;
}
/* 1% E c Lk SR H b BRI
ret = clk set parent(sspi->mclk, sspi->pclk);
if (ret '=0) {
SPI ERR("[spi-%d] €Lk set parent{) failed! return %d\n",
sspi->master->pus num, ret);
return -1;

rate = clk round rate(sspi=>mclk, mod clk);

/* 8B L KBSIERHAIENE */

if (clk_set rate(sspi->mclk, rate)) {
SPI ERR("[spi-%d] spi clk set rate failed\n", sspi->master->bus num);
return -1;

);

/* EREC kHFIBTBAME */

if (clk prepare enable(sspi->mclk)) {
SPI ERR("[spi-%d] Couldn't enable module clock 'spi'\n", sspi->master->bus num);
return -EBUSY;

}

/* FREXCUKRYSMZEIE */

return clk get rate(sspi->mclk);

SPI INF("[spi-%d] mclk %u\n", sspi->master->bus num, (unsigned)clk get rate(sspi->mclk)

WA © BSEERERHERAE. RE—TF
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XAEER:

5.1 A debug 5% RE

5.1.1 clk tree

o 1. EFE clk tree & clk MEFMRNHEEER, RUTTBIRE:

clk_dump

clock

ephy 25m
hoscdiv32k
hosc32k
losc out
0sc48m
osc48md4

hosc
sdmmcO_mod
cpurcir
dcxo out
cpurapbs2
cpurcan
cpurcpus
cpurahbs

csi masterl
csi master0
hdmi slow
usbphy3
usbphy2
usbphyl
usbphyo

ths

ts

gpadc

spil

spio
sdmmc2_rst

pll periph@div25m

usbohci3 /12m
usbohci2 12m
usbohcil 12m
usbohci® 12m

cpurapbsl
stwi
cpurpio

mount -t debugfs none /sys/kernel/debug
console:/ # 1ls sys/kernel/debug/clk/
clk_orphan_dump
console:/ # cat sys/kernel/debug/clk/clk summary

enable cnt prepare cnt rate

25000000
25000000
32768
32768
32768
48000000
12000000
12000000
12000000
12000000
12000000
24000000
800000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000

©C OO0 OO NHMFEFOO
©O 0O 0O OO O NMHKMFEF OO

2

(<]

2

=

HOOOOKFR HFEF N NMNMNRPFPFOOKFFEFEFNHEFEFOOORO
HOOOOKFHF HFEF NNMNRFRFOOKFEFEFNHEFEFOOORO

clk orphan_summary clk summary

accuracy

[clcl ool oNoNoNoNoNolNoNolNoNoNoNoNoNoNolNoNolNolNolNolNolNol ool oMolNolNolN oMol ol
[clcl ool oNoNoNoNoNoNoNolNoNoNoNoNoNoNolNoNolNolNolNolNol ol ololoMolNoNolN oMol ol
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sdmmc2_bus
sdmmcl rst
sdmmcl bus
sdmmcO_rst
sdmmcO bus
nandl
nand0
avs
apb2
scro
twid
twi3
twi2
twil
twi0
uart5
uart4
uart3
uart2
uartl
uarto
hoscd2
pll audiox4
ahub
codec_1x
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
lvds
pll video®
csi top
pll_gpu
gpuo
pll periphl
hdmi_hdcp
pll periphlx2
sdmmcl mod
sdmmc2_mod
pll periph@
cpurapbs2 pll
cpurcpus_pll

24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
24000000
12000000
90316800
90316800
45158400
90316800
45158400
22579200
22579200
22579200
432000000
696000000
696000000
576000000
576000000
594000000
297000000
297000000
2376000000
432000000
216000000
432000000
432000000
432000000
1728000000
1188000000
1188000000
1188000000
297000000
297000000
306000000
306000000
600000000
300000000
1200000000
100000000
200000000
600000000
600000000
600000000

OO PP HPFNEFNOOOOOOOOOHRHFMFWOHRMFEFNOGOWHFOOOUUOKRKF FWOUOHFRFOOOOOOOOOOOHOOOOO R K-
OO0 PP HFNEFNOOOOOOOOOHRHFF WORFEFNRERFFREFAFPODOOUOKRKR FWOOHFRFOOOOOOOOOOOHOOOOOR =

[clclNoNoNoNoNoNoNoNoNoNoNoNoNoNolNoNoNoNoNolN oMol oNolNoNolNolNolNolNolNolNolNolNolNolN ol oMol olNolNolNolN ool ol olNolNoMolNolNolNoloMNolNoMolMNolN ool

[clclNoNoNoNolNoNoNoNoNoNoNoNolNoNolNoNoNoNoNolN ool olNolNoNolNolNolNololNolNolNolNolNolNololNololNolNolNolN ool ol olNolNoMolNolNolNol oMol oMNolMNolM ol ol
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apbl 3 3 100000000 00
pio 1 1 100000000 00

lradc 1 1 100000000 00

pwm 1 1 100000000 00

ahb3 9 9 200000000 00
display top 2 3 200000000 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 1 200000000 00
usbehci® 0 0 200000000 00
usbohci3 1 1 200000000 00
usbohci2 1 1 200000000 00
usbohcil 1 1 200000000 00
usbohci® 0 0 200000000 00

gmacl 1 1 200000000 00

gmacO 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 1200000000 00

dma 1 1 200000000 00
pll_periph0d6 0 0 100000000 00
periph32k 0 0 32768 00
pll periphOx4 0 0 2400000000 00
pll_periph0x2 2 2 1260000000 00

ce 0 0 300000000 00

gpul 1 1 6600000000 00

di 1 1 300000000 00

g2d 0 0 300000000 00

mbus 0 0 400000000 00
pll_ddrl 0 0 432000000 00
pll_ddro 0 0 1584000000 00
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

FA debugfs RHMERMIA clk HOREFEMA (linux-5.4 AR, RUATTEIEREE:

o 1. ENIZEBIFTF clk debugfs WECE, N TFEFR:

ERLTTHRENNZIEE R (kernel/linux-4.9), 1T make ARCH=arm64(arm) menucon-

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 20



< Auwiner
NXHEER: W

fig #FANEETRE, FRUTTEIRE: B, %% Device Drivers EIH N T —REE,
TEFR:

& 5-1: W% menuconfig

#%3#¥ Common Cl Framework, l#)w;

iFF‘\
TEFR:

WA © BSEERERHERAE. RE—TF 21
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NISER: WE

i#%t#% DebugF

B 5-3: clk DebugFS &

o 2. FIA clk debugfs RHAILE =K

BESE 1 RFEAZEEDNFTAFA CONFIG COMMON CLK DEBUG XM EEEWfGE, E#H L
debugfs, AJLIEZE| debugfs BR &% ccudbg BR, WAILLE#TT debug T, W FFR:

IR © HiB2EREROBIRAR. RE—INF 22



@LW/MIER
KRER: W

mount -t debugfs none /sys/kernel/debug
console:/ # ls sys/kernel/debug/ccudbg
command info name param start

/*

* debug clk get parent()izO

*/

echo getparent > sys/kernel/debug/ccudbg/command

echo cpuapb > sys/kernel/debug/ccudbg/name /*cpuapbM clk summaryssaFKEX*/
echo 1 > sys/kernel/debug/ccudbg/start

cat sys/kernel/debug/ccudbg/info /*EEREIRIRBTER*/

ZERIWT:

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

cpu

/*
* debug clk set rate()izO
*/
echo setrate > sys/kernel/debug/ccudbg/command
echo pll csi > sys/kernel/debug/ccudbg/name /* pll _csiM clk_summary4s=3REX */
echo 600000000 > sys/kernel/debug/ccudbg/param /* RBEHEIRERIIER */
echo 1 > sys/kernel/debug/ccudbg/start

EELEROT:
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 debugfsiRftayE BMidsm <M T AIR:
getparents: FREVENEIERHIFTE QBT EH
getparent: FREUEDBIEhHFinI2BY
setparent : IEERE DB FHAI BT
getrate: FREVEDEIBHAYSIE
setrate: i BERE PPV
is_enabled: ##fiE Bt #hESenable
enable: fFEREREESEH

disable: XHEIEA B

5.1.1.2 FIA sunxi_dump EEHMNF1EE

cd /sys/class/sunxi_dump/
1.BF 577, NEEDENHEEFES, RiEspec, BEFFR/EX
echo 0x03001600 > dump ;cat dump

LZRINT:
cupid-pl:/sys/class/sunxi dump # echo 0x03001600 > dump ;cat dump
0x80000000

2. 5{EEIZFFSE L, WXFDERTH
echo 0x03001600 0x00000000 > write ;cat write

ZERUWT:
reg to write after write
0x0000000003001600 06x00000000 Ox00000000
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3.BEF—RELHES
echo 0x03001000,0x03001fff > dump;cat dump

LZRINT:
ccupid-pl:/sys/class/sunxi_dump # echo 0x03001000,0x03001fff > dump;cat dump

0x0000000003001000: 0x8a003a00 OxOOO000000 OxO00C0000 O6xO0000000
0x0000000003001010: 0xb8003900 OxOOO00000 0x08002301 OxOOO0O0000
0x0000000003001020: 0xb8003100 OxOO000000 0x89003100 0xO0O00000
0x0000000003001030: 0x80003203 O0x00000000 0x00000000 0x00000000
0x0000000003001040: 0x88006203 Ox00000000 O0x88004701 Ox00000000
0x0000000003001050: 0x88006213 O0x00000000 0x80001700 Ox00000000
0x0000000003001060: 0x88001cO0 OxXxOOO0O0000 OxO0000000 OxO00000000
0x0000000003001070: 0x00000000 OxXxO0000000 0x89021501 Ox00000000
0x0000000003001080: 0x00000000 OxOOO00000 OxO0000000 0xO0O00000
0x0000000003001090: 0x00000000 OxOO000000 OxO0000000 OxO0000000
0x00000000030010a0: 0x00000000 OxOOOO0000 OxO0O000000 OxO0000000
0x00000000030010b0: Ox00000000 OxO0000000 OxO0000000 OxO0000000
0x00000000030010c0: O0xO00000000 OXOOOO0000 OxO0000000 0xO00000000
0x00000000030010d0: 0x00000000 OxOEO00000 OxO0000000 O0xO0O00000
0x00000000030010e0: 0x88002301 OxO0000000 0x00000000 0xO0000000
0x00000000030010F0: OxO0000000 OxOOO000000 OxO0O000000 O0xO0000000
0x0000000003001100: O0x00000000 OxOOO000000 OxO0OC0000 OxO0000000
0x0000000003001110: O0x00000000 OXOOO0O0000 OxO00C0000 OxO0000000
0x0000000003001120: 0x00000000 OxO0000000 0xd1303333 0x00000000
0x0000000003001130: 0x00000000 6xOE000000 OxO0000000 O0xO0O00000
0x0000000003001140: O0x00000000 OxOO000000 OxO0000000 O0x00000000
0x0000000003001150: O0x00000000 OxOOO000000 OxO0000000 O0x000000CO
0x0000000003001160: 0x00000000.0x00000000 OxO0000000 ©OX00000000
0x0000000003001170: 0x00000000 OxO0000000 O0xcO01288d Ox00OOO0000
0x0000000003001180: Ox00O00000 OxO0000000,0x00000000 OxO0O00000
0x0000000003001190:° Ox00000000°.0x00000000 0x00000000 0xO00000000
0x00000000030011a0: 0x00000000 Ox00000000 Ox00000000 OxO00000000
0x00000000030011b0: 0x00000000° OEx00000000 0X00000000 OxO00000000
0x00000000030011c0: 0x00000000-0x00O00000 OxO0000000 6xO00000000
0x00000000030011d0: 0x00000000 OxOOOOC000 OxO0000000 OxO0O00000
0x00000000030011e0: 0x00000000 6xO0000000 OxO00000000 OxO0000000
0x00000000030011f0: O0x00000000 OxOO000000 000000000 Ox00000000
0x0000000003001200: O0x00000000 OxOO000000 OxO0000000 OxO0000000
0x0000000003001210: 0x00000000 Ox00HOOOOO OxO0OC0000 OxO0000000
0x0000000003001220:, 0Xx00000000 OxO0000000 OxO0000000 Ox00000000
0x0000000003001230% Ox00000000° OxO0000000 0x00000000 OxO0O000000
0x0000000003001240: 0x00000000 OxO0000000 0x00000000 OxO0O000000
0x0000000003001250: O0x00000000 OxOOO000000 OxO0O000000 O0xO0000000
0x0000000003001260: O0x00000000 OxOOO000000 OxO0000000 OxO00000000
0x0000000003001270: 0x00000000 OxXxOOO000000 OxO0000000 OxO00000000
0x0000000003001280: 0x00000000 OXO0000000 OxO0000000 OxO0000000
0x0000000003001290: 0x00000000 OxO0000000 OxO0000000 O0xO0000000
0x00000000030012a0: 0x00000000 OxOO000000 OxO0O00000 OxO0000000
0x00000000030012b0: 0x00000000 6xO0000000 0x00000000 OxO00000000
0x00000000030012c0: 0x00000000 OxOOOO0000 OxO0O000000 OxO00000000
0x00000000030012d0: 0x00000000 OxO0000000 OxO0000000 OxO0O00000
0x00000000030012e0: 0x00000000 OxXxOOO000000 OxO0000000 OxO0000000
0x00000000030012T0: 0x00000000 OxOO000000 OxO0000000 OxO0000000
0x0000000003001300: 0x80100000 Ox00000000 OxO0000000 OxO0000000
0x0000000003001310: 0x00030000 OxOO000000 Ox00030000 OxO00000000
0x0000000003001320: 0x00030000 Ox00000000 Ox00030000 OxO00000000
0x0000000003001330: 0x00030000 Ox00000000 OxO0000000 Ox00000000
0x0000000003001340: 0x00030000 OxO0000000 0x00030000 0xO0O00000
0x0000000003001350: 0x00030000 6xO0000000 0x00030000 0xO0000000
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0x0000000003001360:
0x0000000003001370:
0x0000000003001380:
0x0000000003001390:
0x00000000030013a0:
0x00000000030013b0:
0x00000000030013c0:
0x00000000030013d0:
0x00000000030013€0:
0x00000000030013f0:

0x00030000
0x00000000
0x00000000
06x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00030000
0x00000000

0x00000000
0x00000000
0x00000000
06x00000000
0x00000000
0x00000000
0x00000000
0x00000000
06x00000000
0x00000000

0x00000000
0x00030000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

I LRGN, AIUES, MMARIEETE.
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