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1.1 REER

AR Sunxi FEMNHEREOEAH#ITIREANER, LAFRHEERHRENREZES
Eo

1.2 ERE

Ny,
]

*® 1-1: FHE&EYIFER QQ
>
NIZhR s IXEh 14
Linux-4.9 &BlkE drivers/clk/sunxi*/*.c

1.3 fHXAR

AXHEERTHREREF AT EEIA R,
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R EERRE linux RANG—EEREHFNRHMSENEERELR, ARMEERHIET
MEREE,

2.1 BEIRINEETTAR

R ERRIRE BN RTLESBHERNTIEARFATRERIRER, — P MEHEREEET
6, BAGMEIFBEHNTIEME. THREFX. SLNRAXFERE, NHEEKRRNILE
Xchigftgr—RYIR(ER O, EIREIARR X OB PEE A LI By BRI,

g

O
Iesh, BF sunxi B9 clk BWEHFEIBTER T reset 48X, Hi, EXERELEE reset F&
SEB AR,

2.2 HXRIETEH

& 2-1: CCU #&RIREXANIENA

Ri& FRRR1ER

SUNXI Allwinner —%&5%!| SOC 44

iR %M&Hﬁ%%&ﬁ’\]ﬁﬂ& SIREEENIRFHMEK, W 32K/24MHz &, St FREReEL

PLL AR, FIAMANGE SR BESHNESIEAMRENY

A< RohF RN HES, SHASNSEHRERBEENFE, HILERNMESEEE

2.3 TRELET T4

CCU RyRIELEH99N FEFAR

-- drivers
T-=0clk
|--sunxi //@&AFlinux-4.9
| | -- clk-periph.h
| |-- clk-periph.c

IRIXFE © HB2ERERHBIRAR. RE—INF 2
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-- clk-factors.h
clk-factors.c
clk-cpu.h

-- clk-cpu.c
clk-debugfs.h
clk-debugfs.c
clk-sunxi.h
clk-sunxi.c
clk-sun*.c

-- clk-sun*.h
“-- clk-sun* tbl.c

-sunxi-ng //ERFlinux-5.4
| -- ccu_common.c
-- ccu_common.h
-- ccu_div.c
-- ccu_div.h
-- ccu_frac.
-- ccu_frac.
-- Cccu_gate.
-- ccu_gate.h
-- ccu _mmc timing.c
-- ccu_mp.c
-- ccu_mp.h
-- ccu mult.c
--occu_mult.h
-- ccu_mux.c

I
I
|
I
I
I
I
I
|
I
I
I
I
|-- ccu _mux.h
I
I
I
I
I
|
I
I
I
I
I
I
I
I

O S o0

-- ccu_nk.c
-- ccu_nk«h
-- ccuinkm.c
-- €cu_nkm.h
-~ ccu_nkmp /c
4- ccu_nkmp.h
-- ccu nm.c
-- ccu_nm.h
-- ccu_phase.
-- ccu_phase.
-- Cccu_reset.
-- CCu reset.
== ccu_sdm.c
-- ccu_sdm:h
T-- ccu-sun*

> 0 TS0

- clk.c

clk-devres.c

- clk-conf.c

- clkdev.c

- clk-divider.c

- clk-fixed-factor.c

“-- clk-fixed-rate.c

“-- include

-- clk.h
-- clkdev.h
-- clk-provider.h

T-- clk

| -- clk-conf.h
“-- sunxi.h

WRAFRE © BBEERERHERAE. RE—TNF




@LWIMfR )
X WE

2.4 BERECENTE

2.4.1 kernel menuconfig fit&

e tina FFRIFIE

BS# A tina AAFRIRERAT:

source build/envsetup.sh ----EfBtinalfiEZE

lunch -- - EENHES
make kernel menuconfig ----#FANAZEETRE

e longan FAIFE

BtiEN longan FAAFIRER B RHIT:
o
source build/envsetup.sh ----EiElonganifiELe, EEWMMMTFE Na Y
./build.sh menuconfig ----EANRZEEEERE

7£ sunxi linux-4.9 ¥ & Ly BAT ccu EohEfk#i CONFIG ARCH SUNXI XMNRR, HEIbTE
A% menuconfig LT, BB IRMEREEE,

Linux-5.4 WZhRA, HENEBEERE, HHENWNTERAENNIKE):

.config - Linux/arm64 5.4. arnel Configuratic
> Device Drivers > Common k Framework

Clock Framework
Arrow keys navigate tl enu. <Enter> seleg bmenus ---> (or empfy submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N>
excludes, <Mz modula features. Press < i ? or Help, </> for Search. Legend: [*]

capable | \('z,
&

builit-in [ 1 excluded <M> module < > module

®

£

0 Maxim a Clock Generator QQ’
Cloc Silabs 5341 and 5340 A/B/C/D device

Q Silabs 5351A/B/C @

Silabs 514 devices Q
Silabs 544 devices

Silabs 570 and compatible de:@

driver for TI CDCE706 clock synthesiz
ock driver for TI CDCE913/925/937/949 devicés
(lock driver for CS2000 Fractional-N Clock Synthesizer & Clock Multiplier
(lock driver for Freescale QorIQ platf
Clock driver for APM XGene SoC
Clock driver for PWMs used as clu%§>; puts
Clock driver for IDT VersaClock 5, evices
Clock driver for Memory Mapped ed values
Legacy clock support for All ner SoCs
Clock support for Allwinner
Support for the Allwinner SUN50IW12 CCU
Support for the Allwinner SUN50IW12 PRCM CCU
Support for the Allwinner SUN50IW10 CCU
Support for the Allwinner SUN50IW10 PRCM CCU
Support for the Allwinner SUN50IW9 CCU
Support for the Allwinner SUN50IW9 PRCM CCU
Support for the Allwinner A64 CCU
Support for the Allwinner A100 CCU
Support for the Allwinner A100 PRCM CCU
Support for the Allwinner H6 CCU
Support for the Allwinner H6 PRCM CCU
Support for the Allwinner A83T CCU
Support for the Allwinner H3 CCU
Support for the Allwinner SoCs DE2 CCU
Support for Allwinner SoCs' PRCM CCUs
r Allwinner SoCs|

< Exit > <Help > < Save > < load >

2-1: W#Z menuconfig F&

WA © BSEERERHERAE. RE—TF 4
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2.4.2 device tree JRIBLEEMFIREFR
2.4.2.1 linux4.9

o EEWMXHMAERZ SoC FIEARIBARE, T ARM64 CPU M5, KEWHEKEF
7. kernel/{KERNEL }/arch/arm64/boot/dts/sunxi/sun*-clk.dtsi.

o KENMXUHNEERZ SoC FIEHARBAEE, XYF ARM32 CPU M5, IKEFWHEKERE
79: kernel/{KERNEL}/arch/arm/boot/dts/sun*-clk.dtsi,

o RZRIEHEM (board.dts) #&f2: /device/config/chips/{IC}/configs/{BOARD }/board.dts

device tree BYRIBLEHXRMT

board.dts

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

O
>Q
2.4.2.2 linuxb5.4
e SoC KigHEMERIE:
((kernel/arch/risc¥/boot/dts/sunxi/sun*.dtsi )
o RZRIGEN (board.dts) BE:
[/device/config/chips/{IC}/configs/{BOARD}/board.dts ]

<BV
e device tree BURIBEIES X AW T :

board.dts
®coooooos sun*.dtsi

2.4.3 dts BC&

BNRMIERIESN CLK MFERE, AIUEE CLK FRAKESBERZTENN . BEER
T, EPREERFEEZBEN dts TR MECE CLK XM R, RREIXAEIEBEN
CLK 0, EE&BmIH,

WERUNT:
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SFFlinux-4.9:
g2d: g2d@01480000 {
compatible = "allwinner,sunxi-g2d";
reg = <0x0 0x01480000 Ox0 Ox3ffff>;
interrupts = <GIC SPI 90 IRQ TYPE LEVEL HIGH>;
/* BERRFERNCLk */
clocks = <&clk _g2d>;
iommus = <&mmu_aw 6 1>;

}i
SFF1linux-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>;
reset-names = "g2d"
iommus = <&mmu _aw 5 1>;
assigned-clocks = <&ccu CLK G2D>; /* $§FECLK G2DXMBYfh */
assigned-clock-rates = <300000000>; /* FSTERTEFSA= */
assigned-clock-parents = <&ccu xxx>; /* IEEGLK G2DEYRESHh */

S

<>®
dts FEEES X B FHF: >

o 1. f£F “assigned-clock*” XxBFHITHLE: MNREAXMARNEET VAN, BAKEER
RIREHINERY, RIZIEZRR T =3 BRI T I EREC B,

o 2. £ “clocks”AM “clogk-names” XEFHITALE : RRFET B SRy E A BN
By CLK #OQ#THHEEE GIMBN#SEOESE 3.2) o

0 388
“resets” 5/“reset-names” XBF5 reset FRLKIRX, EREENNIBPEERA reset FRAFGIZFOMITHREMNE (L
1215 GIMEHIENEE 3.2)

2.4.4 CLK FR4{ER 5P

SFAZSHRIER, HHSEMRTEVENEFRIR. MR TAZIENHIRREHOEINE
BHR, EURTHRNEFERREHEMES SRENUES.

S F—ARBIRRIR BRI, ERFREHITI0 TR AN E (R (F:

1. FREXSRIRIREY clk A4

2. R NS HAYBS STERH B XS Rz A £
o 3. FREXSHIRIRM reset AR

3

. BRERRRHNEMAS (BRELBE—RBAEMURS, FILFERE ST EITIRIR
EITEFESRIE)

SHFLLERE, clk LUK reset FRAGHMELR I VAVRIFRZO (W 3.2) o

WRAFRE © BBEERERHERAE. RE—TNF 6



CA\LLW/MIER‘
MXHEER T

Linux 2N ERE X TIERN API, ¥R RZIEO KX S include/linux/clk.h

3.1 B§h API EX

FRAZHNNIZERED, A5 A Linux AFRENNFHELAXS, 5IAAA:

[#include <linux/clk.h> )

Linux 2R ANRHEERENX T —EER API, Sunxi F&RIESHH API E?E%API e,

%

3.2 BY¥h API 3iBH

3.2.1 clk get

@?&E@ struct clk *clk get(struct device *dev, const char *id)
ER: FREXEIRAY BhAYET )1,
&

o dev: IEMEHIERT AV E A
o id: IEEEHIEMETERF T LA NULL,

e IR[O]:

o AL, R[EIBSHHAIM,
L4 9&%@ \lﬁ_@ NULL,

A BgE

EEOERS clk_put REIER.

(1 5588
ZEHB BT RIEEEN RN, AN MHNEEBET RN aRRER,

WRAFRE © BBEERERHERAE. RE—TNF 7
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3.2.2 devm clk get(#FEFEA)

° @?&%ﬁ struct clk *devm clk get(struct device ‘*dev, const char *id)
o M. FREVEIERSFHRIAS SRR,
o B

o dev: IEMERIENBENIZE AR,
o id: fEMERIFNEFE (FFFH) , AN NULL.

e IR[O]:

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

(1 3288
ZE A F ISR EN RN R, FRIERNNMSERETZINaMARIMR. M clk_get WXFIETF: —RRATE driver
i) probe E¥ERGHMHAIE, MY driver probe KM= E driver remove B}, driver &BzhFENII ISR
(BMELSFRLBIAR clk_put),

g

O
><>

3.2.3 clk put

BRIERIREY: void clk put(struct clk *Clk)

M. BREIRNHEIET SR,

o BEN:
o clk: 15 HIBAY HAYIL & Ao
e 1R[O]:

o REIR[EE,

A BE Y

HEOES clk_get REFEM.

[ 5288
R TR RIS RIS, SFBEANE, FERKEHIR.

3.2.4 of clk get(#EF=EH)

o IZI%‘&EEE struct clk *of clk get(struct device node *np, int index)
o 1A FREVEIENHAIE TR,
o B

e np: IEMAIREB device node £5=BIIEE

WRAFRE © BBEERERHERAE. RE—TNF
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e index: 7£ dts HEMMZESE,
o IX[O]:

o FIh, REIFSHEIR,
o XK, 1&[E] NULL,

3.2.5 clk set parent

ER: ATFIRTEIEERTFhAI BT FH,
o B

o clk: FHEIERYBI PR A4,
o parent: BT EAIES AR,

e IR[O]:

° EszjJ’ i}g@ 0o
o KK, EEIT{ETEIR,

3.2.6 clk get parent

° @gyﬁﬁ struct clk *clk get parent(struct clk *clk)
o EF: FTFIREVE RS P9 AU B 5o
o S

o clk: R ERYBT TR,
o JR[O]:

o Y, EER AR,
[ ] 9&)”&’ 5&@ NULLO

3.2.7 clk prepare

BRIEREY: int clk prepare(struct clk *clk)
fER: BT prepare }8EHIETH,
o Y

o clk: FHE/ERYBTEH IR,
o JX[O]:

L4 EJZIjJ: i}g@ 0o

@l%&ﬂ?_\ﬁg:int clk set parent(struct clk *clk, struct clk *parent)

WRAFRE © BBEERERHERAE. RE—TNF
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o K, R[OFHIRID,

0 388
IBkRZs kernel B clk_enable 1£3i kernel P53 R AIERF L TFGAME clk_prepare (ZE#XFTEEHER) FNRTLATE
FEF ETARK clk_enable, T clk_prepare_enable NEEI5ER prepare fll enable FII{E, REETETTHERERR L
FiEAR% AP,

3.2.8 clk enable

BRIEREY . int clk_enable(struct clk *clk)
YER: BT enable IEERIBIER,
o B

o clk: FFEIERYBS SR,

e IR[O]:
o EEIjJ’ i&.@ Oo 5
o K, R[OIFEIRIG, >Q
(0 388

|IBRR%s kernel B9 clk_enable 1£3f kernel RS fERATIERF L TFSGABE clk_prepare (iZE#aIHEEE0R) FNaTLITE
FEFLETARBK clk_enable, BTz clk_enable ZHZEMLIART—X clk_prepare, tFf clk_prepare_enable
[FIRt5EE% prepare #1 enable WI{E, RaeiraI LARRMLTFXEARZ API,

3.2.9 clk prepare enable /(#EFEFER)

@%&Eﬁg int clk prepare enable(struct clk *clk)

o {EF. BT prepare H{EREISEHIBT .

. BHC -
o clk: FHR/ERYBTFHEIIR,
e 1R[O]:

o E}ZIjJ) i&_@ 0o
o KX, REIFEIRIT

(0 388
IBkRZs kernel B clk_enable 13 kernel F 3 fRREARAIERF L TFAME clk_prepare (ZE#XFIEEHERR) FNRTLITE
FEFLETABM clk_enable. ETE clk_enable ZHiELVRAT—R clk_prepare, 7 clk_prepare_enable
FIBI5ER% prepare #1 enable WI{E, REe7Ea LAERRAY LT ARZ API,

WRIRFE © HRB2ERRRINERAE. RE—TIMF 10
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3.2.10 clk disable

BRIEURAY: void clk disable(struct clk *clk)
ER: BFXAIEERBY B,
o B

o clk: FFRIFRYBI TR,
o JR[O]:
o TIR[EE

A &g

ZEOES clk_enable RERER.

3.2.11 clk unprepare

o @%&ﬁ@ void clk unprepare(struct clk *clk)
o YEF: AT unprepare $EERAT S,
o B

o clk: FHEIERYBT FRETIR,
o JR[O]:

o TiR[ElE

A B
ZEOES clk_prepare RE¥fEA.
<B\/

(1 35¢e8

IHkRZs kernel B clk_disable T3 kernel H 53 RRFIERF ETGARAK clk_disable M1IARRIZIRF L TAAM
clk_unprepare (ZEXrIEEIEIR) # clk_disable_unprepare B3R disable fl unprepare BI{E, QEEEAIHEEE

BE8Y L TFXXARZ API,

3.2.12 clk disable unprepare (#7FfEH)

o @%&Eﬁg void clk disable unprepare(struct clk *clk)
o EF: AT unprepare FxFEERIBT Fho
o B

o clk: FHE(FRIBSEHEIIR,

WRAFRE © BBEERERHERAE. RE—TNF
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o JR[O]:

o TR
A B

ZiEOES5 clk_prepare_enable RERER,

(0 3588
IHkRZs kernel B clk_disable T3 kernel H 3 REFIERF ETGAAK clk_disable M1IRRIZIRF L TAAM
clk_unprepare (ZEXrIEEIEIR) , clk_disable_unprepare [RB$5EFE disable Ml unprepare BII{E, REETErIEE
IREY_E TR APIL,

3.2.13 clk get rate

° @?&E@ unsigned long clk get rate(struct clk *clk)

o EF: ATFABUEENHHHFIRINE, LiENHESBESEFEE k
O
o B <
>
o clk: FHRERRI TR,
e iR[T]:

o (TN, R[EIHEERFRRISNZ
o 95%1, i&@ 04

3.2.14 clk set rate

o @%ﬂ?@ int'clk set rate(structsclk *clk, unsigned long rate)
o 1FA: AT IRENSIMEND TN RS EEMEHE,
o B

o clk: FHREMIBIH AR,
o rate: HEIZE RN,

° i&_@

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

3.2.15 devm reset control get

° @?&E@ struct reset control *devm reset control get(struct device *dev, const char *id)

o YEF: FRENHERZBY reset AR,

WRIRFE © HRB2ERRRINERAE. RE—TIMF 12
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o B

e dev: 5AHEIE reset RREMNIGEZ AR,
o id: IEMERIEM reset WHEFER (FRFH) , AN NULL,

e 1R[E]:

o I, R[O] reset A,
e KK, iR[E] NULL,

3.2.16 reset control deassert

o @?&E@ int reset control deassert(struct reset control *rstc)

o R MENK reset HRHITIREIRF,

o BER:
o dev: I5MHEIE reset FRIVIEKE AW,
e IR[A]: \
. O
° E‘ZIjJ’ J&IEI Oo >Q

o KK, R[EIFHIRD,

3.2.17 reset eontrol assert

° @?&ﬁﬁ int freset control assert(struct reset_control *rstc)
o 1EF: SHENM reset HRHITEMIRIE,
o B
o dev: }5MFAIAE reset FRIIGE AR,
o JR[O]:

o EJZIjJ: i}g@ Oo @V
o K, REIFHEIRIG,

3.2.18 reset control reset

° @%&ﬁﬁg int reset control reset(struct reset control *rstc)
o EF: XHEAM reset ZRAHITE(IIRIE, ABERF 10us, BHITHRE (IR
o BE:

o dev: ¥EAEHIE reset ZRMIGF AR,
e 1R[T]:

L] E‘ZIjJ; i}g@ Oo
o K, REIFEIRIG,

WRAFRE © BBEERERHERAE. RE—TNF
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3.2.19 sunxi periph reset assert
o EF: AT assert &k,
o SE:
o clk: FHR(ERYBS SRR,
o JR[O]:

° EszjJ; i}g@ 0o
° 9&)”&: i&@ 1.

A B&E

ZEOR allwinner AT API, FEIIEENAM, (linux-5.4 LB#MER. )
linux5.4 hENERANZERIZONRE: reset_control_assert

3.2.20 sunxi periph reset deassert O
o EA: AT deassert &%,
o SEN:
o clk: FFRIERYBY AR,
e JX[O]:

o EEIjJ: i}g@ 0o
o 9&)”&; i}g@ 1.

A B

BEOR allwinner FAH APLy FEINIEHAM, (linux-5.4 LBHWEF, )
linux5.4 HENFEARZERIEORE: reset_control deassert

[0 3588
ZZOM sunxi_periph_reset_assert —EfEf, ATFIER reset 1#(F.

WRAFRE © BBEERERHERAE. RE—TNF
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BRI

A spi &RIRAVBSSHAMIEER 3 1ES demo 534

{

struct sunxi spi {

struct clk *pclk; /* PLL clock */

struct clk *mclk; /* spi module clock */
struet clk *bus clk; /*spi bus elock*/
struct reset control *reset; /#reset clock*/

Y5

static int sunxi_spi clk_ init(struct sunxi_spi *sspi, u32 mod_clk)

int ret = 0; O
long rate = 0; |

/* 3REXindex = OMJclkAIR */
sspi->pclk = of clk get(sspi->pdev->dev.of node, 0);
/* Flrc kIR BE M _Zid
if (IS _ERR OR NULK(sspi->pclk)) {
SPI ERR("[spi-%d] Unabde to acquire madule“clock '%s', return %x\n",
sspi->master->bus num, sspi->dev_name, PTR RET(sspi->pclk));
return A1;
)
/* FEindeX = 189c I kaRFFFIRraReE: */
sspi->mclk = of clk get(sspi->pdev->dev.of node, 1);
if (IS ERR OR NULL(sspi->mclk).)e{
SPI ERR("[spi-%d] Unable &0 agquire module clock '%sd?, return %x\n",
sspi->master->bus .num, sSpi->dev name, PTR RET(sspi->mclk));
return =1;
) v
/% BB KBRS TIPS */
ret = clk set parent(sspi->mclk, sspi->pclk);
if (ret !'= 0) 4
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);

/* RECLKBSREHAMERE */

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

}

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

/* fERec LkHFIMTERIME */

if (clk prepare enable(sspi->mclk)) {

IRIXFE © HB2ERERHBIRAR. RE—INF
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( 2 s & & B HE

}

<&
/* IRERC\KHOSTRE *7>
return clk_get@@?e(sspi»mclk);

S

QQ SPI_ERR("[spi-%d] Cog;@’n't enable module clock é@i'\n", sspi->master->bus€@n);
S return -EBUSY; S S
} <&

O WA FRE © ﬁkiﬁ%ﬁﬂﬁ@?ﬁ?ﬁl‘ﬁ@ﬁo RE— T
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AT

5.1 EH debug &7%3%RA

5.1.1 clk tree

o 1. BB DEBUG FS:

make kernel menuconfig

---> Kernel hacking \
---> Compile-time“checks and compiler options <§$
---> Debug Filesystem (%) >

o 2. #TED clk tree, BE clk MTEMHEHIEN, RUATIERIZRE:

# HEHdebug®a - WA

mount -t debugfs none /sys/kernel/debug

console:/ # 1s /sys/kernel/debug/clk/

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

clock enable/ cnt prepare cnt rate accuracy
pll periph0div25m 0 0 25000000
ephy 25m 0 0 25000000
hoscdiv32k & 1 1 32768
hosc32k S 1 1 32768
losc_out 2 2 32768
0sc48m 0 0 48000000
osc48md4 0 0 12000000
usbohci3 12m 0 0 12000000
usbohci2 12m 0 0 12000000
usbohcil 12m 0 0 12000000
usbohci® 12m 0 0 12000000
hosc 20 21 24000000
sdmmcO mod 0 0 800000
cpurcir 1 1 24000000
dcxo _out 0 0 24000000
cpurapbs2 0 0 24000000
cpurcan 0 0 24000000
cpurcpus 1 1 24000000
cpurahbs 1 1 24000000
cpurapbsl 2 2 24000000
stwi 1 1 24000000
cpurpio 1 1 24000000

ool ool oNoNoNoNoNoNoNolNoNoNoNoNoNoNoPoNoNo)
[clcl ool oNoNoNoNoNoNoNoNoNoNoMoNoNoNoRoNolN o)

IRIXFE © HB2ERERHBIRAR. RE—INF
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csi masterl 0 0 24000000 00
csi master0 0 0 24000000 00
hdmi_slow 1 1 24000000 0.0
usbphy3 2 2 24000000 00
usbphy?2 2 2 24000000 00
usbphyl 2 2 24000000 00
usbphy0 1 1 24000000 00
ths 1 1 24000000 00
ts 0 0 24000000 00
gpadc 0 0 24000000 00
spil 0 0 24000000 00
spio 0 0 24000000 00

5.1.1.1 clk debugfs
F A debugfs M RN clk FOREHFERA (linux-5.4 EAXHR), RUTTREIEE:

o 1. EWNIZKBIHTH clk debugfs WECE, SN TEPFIR: 8

N

FERSITHENAZIERE R (kernel/linux-4.9), #17T make ARCH=arm64(arm) menucon-
fig #FNEEXFRE, FRUNSTERE: Bk, %32 Device Drivers &IuHE N T—RECE,
TEFR:

Tnux/amed 4.9.170 Kernel Configuration
ielects submenus --- hted letters are hotkeys. Pressing <Y> includes, <M= excludes, <

ided <M= module =

NS
¥
Q)’b

Q<>
<><>
>

setup  ---= \l‘ ,,@l‘
loadable module support «@) ,{p\

e the block layer ---= Q <>‘2)
form selection ---= S S

s support = S S

Foot options ---> S
Userspace binary formats ---= &
Fower management o t@uns —e=m S

S CPU Power Hanag - S

File systems R
[ 1 virtualization
Kernel hacking ---=
Security options --->
-¥- Cryptographic API --->
Library routines ---»

5-1: W% menuconfig R

3%E$ R common Clock Framework, N TRECE, M TEFIR:

WA © BSEERERHERAE. RE—TF 18



e NS NS
X - xQ -xQ
& & XPEE WE

i&%DebugFS rep

B 5-3: clk DebugFS &

e 2. FIA clk debugfs RHAILE =R
& r{;\@t- Ky &
ﬁﬁ@i’e}ﬁ 1 FRTEPIREE BT FrconF1G_comvon cLK pEsUGK MRETIS, 8L debugfsé@q’ UE
%Qiebugfs BRTEE ccugbg BR, WA LLET deb&@%, WRFAR: Q<>
< QQ <>0 Q<>
& <& <&
WARFFE © BBLERERHERAT. RE—IATH 19
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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_summaryZE=3REX */

echo 600000000 > sys/kernel/debug/ccudbg/param /* GEHRIGEMSAE */
echo 1 > sys/kernel/debug/ccudbg/start

EELEROT: <
console:/ # cat sys/kernel/debug/ccudbg/info QQ
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: #I#fiE Bt #hESenable
enable: {FRERENESEH

disable: XEIFEA B

<§\/
5.1.1.2 FJA sunxi_dump EGEMNFF2E

ZEH B SUNXI DUMP #3R:

make kernel_menuconfig

---> Device Drivers
---> dump reg driver for sunxi platform (i)

ERAE:

cd /sys/ctass/sunxi_dump/
1. BE5 5788, NEBDERHEFS, BiEspec, BEFFHENX
echo 0x03001600 > dump ;cat .dump

IRIXFE © HB2ERERHBIRAR. RE—INF
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ZERINT:

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

1 0x80000000

2. 5{EFIZFESR L, WXFADER
echo 0x03001600 0x00000000 > write ;cat write

LR
reg to_write after_write

0x0000000003001600 0x00000000 0x00000000

3.BF—RESHES
echo 0x03001000,0x03001fff > dump;cat dump

LZRNT:

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

0x0000000003001000: 0x8a003a00 Ox00OOOO000 OxO0000000
0x0000000003001010: 0xb8003900 0xHO000000 0x08002301
0x0000000003001020: 0xb8003100- 6xO0000000 0x89003100
0x0000000003001030: 0x80003203 0xO00000000 0x00000000
1 0x0000000003001040: 0x88006203 Ox00000000 0x88004701
| 6x0000000003001050: 0x88006213 0x00000000 0x80001700
0x0000000003001060: 0x88001cO0 OxO0000000 Ox00000000
0x0000000003001070: 0x00000000 Ox00000000 0x89021501
0x0000000003001080: 0x00000000 6xOE000000 OxOO000000
0x0000000003001090: O0x00000000 OxO0000000 O0x00000000
0x00000000030010a0: O0x00000000 OxOOO00000 OxO0000000
0x00000000030010b0: Ox00000000..0x00000000 Ox00000000
0x00000000030010c0: 0x00000000 OXOOOLOOO0 0x00000000
0x00000000030010d0: Ox0OOOO0000 OxO0000000,0x00000000

B LRGN, AUES, Mim&AIRERPATE.

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

WRAFRE © BBEERERHERAE. RE—TNF
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