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Linux-5.4

kernel/power/*
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2.1 {RIRINBENLE

o RERMREEIE RSH NRINFEIR tl:.'TEEIjJ%ﬂE_E, —f&#R 29 Standby, standby %39 super
standby #1 normal standby, X352 cpu B&EH,

o BRXRWZHRM standby I—FMRINFERN. HENRKH, REASKEN, BENEIFEER,
SFRMER; WNEMEER, RARLRXN, BEEMNEERAEMNER, EAT OTT £/~
mAEEMBIRA, KILLINEFFANINEE, D1-H BRI A FHRANIIEE.

2.2 *E?&*lﬂ) éyl::l,

&= 2-1:1K}

Fm
e

ANiE WiRA

Super standby =~ Vdd cpudgEz% Core 32, dram #A\ self refresh K&

Normal standby CPUX WFI, dram #N\ self refresh R7&

Fake Poweroff  &X#l, £ standby, TEXFIZRFEBRERBREXNSER, MM
i3

SCP/CPUS 2EFEHENATRREEN N IES

2.3 BERECENTER

o MEERACE

Ll RTC #RAf, RTC EahziF@id “wakeup-source” EEBREENMEEIR; 7£ RTC &R
TR TAN “wakeup-source” B, MAILULE AMREER,

rtc: rtc@07000000 {
compatible = "allwinner,sunxi-rtc";
device type = "rtc";
wakeup-source;
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& 2-2: FEXFMEERIER

3
CPUS CPUS
Tam i i

[ GPIO GPIO POWERKEYC USB AR Z/WiFi MAD

D1-H super A%#F A% super super FE¥F  super FLHF
standby standby standby standby

2.3.1 kernel menuconfig B2&i% kA
HANEEEFRE (Linux-5.4 AiZRAH1T: ./build.sh menuconfig), HiZLLTHZERIE

e AtZ POWER #HXI%EI

Power management options --->
[*] Suspend to RAM and standby
[ 1 Opportunistic sleep
[*] User space wakeup sources interface
(100) Maximum number of user.space wakeup sources (0'="no limit)
-*- Device power management core functionality
[*] Power Management Debug Support
[*] Extra PM attributes in sysfs for low-level debugging/testing

Symbol: SUNXI RISCV SUSPEND [=y]

-> Device Drivers
-> SO0C (System On Chip) specific Drivers
<*> Allwinner sunxi riscv suspend /support

2.4 TRRSLERII TR

Standby YRS F A% kernel/power/BR T

kernel/power/
— autosleep.c
— console.c
— hibernate.c
— Kconfig

— main.c

— Makefile

— modules.builtin
— modules.order
— power.h

— poweroff.c

— process.c

F— qos.c

— snapshot.c

— suspend.c
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— suspend_test.c

— swap.c
— user.c

— wakelock.c
L— wakeup_reason.c

2.5 IXoHIEZRN 4B

RERIRERTE RAE NRIDFEFR LR IH3EE T, —M&FFZ R Standby, KEERIEHNEB.E, &£
HNZNEREIEEZ R TRIREEEE T, MNRERE CPUS (—MEME IC NEBMIITERIR
HITEER openrisc 1%, & SoC NENBRINGEEGFEIRER) , REXEEEIFE CPUS,
tEARBRMRERSE KL D@ I g AN AE. RiZE. CPUS B, MR AREE CPUS, N CPU #A
WFL, RERIGEETIZEINT, LD NEBD NZLI,.
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‘ Application A ‘ Application A ‘ Application A
. S vy A v
______ M e e e e e e e ] e e e e e e e o e — — ——
v
powerManager

‘ Wake_lock Manager ‘

l T

freeze_processes thaw_processes

device_suspend device_resume

L 4

platform_suspend platform_resume

core_suspend core_resume

l T

platform_suspend_ops.enter()

2-1: standby IRGhE(ALEH
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platform_suspend prepare()

(platfonnﬁsuspend;prepa.r e late() ) ( device wakeup_arm_wake irqs() )
suspend_device irqs()

A SUAPEND, PREPARE
bend_prep PM_SUSPEND_PREPARE)
platform_suspend_begin()

i T

( platform_suspend prepare noirq()

platform_resume_end()

_pm _notifier_call chain(
PM POST SUSPEND)

o rome o) reme dgevie i)

( platform_resume_early() ) device wakeup_disarm_wake_irgs() )
platform resume finish()

suspend_finish()

- suspend/resume main line - smp suspend/resume
- devices suspend/resume I:I irq suspend/resume
|:| platform suspend/resume - process suspend/resume
|:| syscore suspend/resume - console suspend/resume

2-2: linux standby if2
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3.1 Wi AE
3.1.1 PRT =

e pm_test TR

ZH e AT linux S5 AREREEETHEE. Eg: echo x > /sys/power/pm_test,
Freezer: ®RPA, IS5 A%fE, FF 5s, BR[O, HITMEERN(F,

Devices: &FR, R&KEEE, F1F 5s, BR[E, HITHREERN R

Platform: 7f alx, a2x, a3x.k,.5 devices tH[E;

Processors: J%&%5 non-boot cpu &, FHF 5s, BIRE], HITREESH{E,

Core: &4 timer FRAKIRIS, FF bs, B[O, HITREERN(F.

None: KRB, BMAIRRIZ2EETR, FHRERREE,

e wakeup sources Tim

ZH RO EERAMERNE . Eg: cat /sys/kernel/debug/wakeup sources,

3.2 % Dlin)H
3.2.1 REWIEIZREE
3.2.1.1 RSHEITIZMRER

iMREM R
RERfE, BoREE, SSBEMENKE, RRER, B0,

WRAFRE © BseEREROERAE. RE—TNF 7
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iR S A
AGREEoIRIREE, RRFERE, REVANERaHE, BdIRERWHNAIN, ENRE
AR,

HHIMINTHTEN, R Linux BEKETER, HEFFEFNKIRMEL:

[ 3465.885063] PM: noirq suspend of devices complete after 16.487 msecs
[ 3465.892225] Disabling non-boot CPUs ...

HHIMLLEITENZ B EhMEE, MEEIWTHTED:

[ 3466.063570] wake up source:0x80000
[21676.174594] [pm]platform wakeup, standby wakesource is:0x100000

EENHFARRER, RIBSNFEMREER, EIUREEIRGEH N ARRE,
WAKEUP_SRC is as follow:

CPUS_WAKEUP_LOWBATT bit 0x1000

CPUS_WAKEUP_USB bit 0x2000

CPUS_WAKEUP_AC bit 0x4000

CPUS WAKEUP ASCEND bit 0x8000

CPUS_WAKEUP_DESCEND bit 0x10000

CPUS_WAKEUP_IR bit 0x80000

CPUS_WAKEUP_ALMO bit 0x100000

CPUS_WAKEUP_HDMI_CEC bit 0x100000

®I7R. android RENVAHERSHE, IBIRERFNSI, ENMEERS, SFIERMR
EEJRJ 0x100000 BY ,« RZE N ZIREASHe

i) AR

HBIARFEENARE EoHIZRERTENRERS, AEFRARATUBITER,

3.2.1.2 RHKHMMERRIREE

iR RAEL &
RERE, W= EIREE,

EI]ibagiis
ASREEHFERE, FEAER, WEMIFTNHANIRERRIREE,
EERMER, WNARBIREFEE: lichee/linux4.9/include/linux/power/aw pm.h

/* the wakeup source of assistant cpu: cpus */
#define CPUS WAKEUP HDMI CEC (1<<11)
#define CPUS WAKEUP LOWBATT (1<<12)
#define CPUS_WAKEUP USB (1<<13)
#define CPUS WAKEUP AC (1<<14)
#define CPUS_WAKEUP ASCEND (1<<15)
#define CPUS WAKEUP DESCEND (1<<16)
#define CPUS WAKEUP SHORT KEY (1<<17)
#define CPUS_WAKEUP LONG KEY (1<<18)
#define CPUS WAKEUP IR (1<<19)
#define CPUS WAKEUP ALMO (1<<20)

IR © HiB2EREROBIRAR. RE—INF 8
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#define CPUS WAKEUP ALM1 (1<<21)
#define CPUS WAKEUP TIMEOUT (1<<22)
#define CPUS WAKEUP GPIO (1<<23)
#define CPUS WAKEUP USBMOUSE (1<<24)
#define CPUS WAKEUP LRADC (1<<25)
#define CPUS WAKEUP WLAN (1<<26)
#define CPUS _WAKEUP CODEC (1<<27)
#define CPUS WAKEUP BAT TEMP (1<<28)
#define CPUS WAKEUP FULLBATT (1<<29)
#define CPUS WAKEUP HMIC (1<<30)
#define CPUS WAKEUP POWER EXP (1<<31)
#define CPUS WAKEUP KEY (CPUS WAKEUP SHORT KEY | CPUS WAKEUP LONG KEY)

EEXETEN:

[platform wakeup, standby wakesource is:0x800000

IEEIXS R AYE gpio MR,

AR
HF AR EthIFFUARMEERMEE RS, BEALXARAIUBITHER,

3.2.2 RETBERIREER
3.2.2.1 {KBETE AR

AR R
A GRIR ST A MREE,

Qb
RGARIGTIAIRER, [REIFTRE

o IRIRIRERISN

EERGRRRIERK, WAUTEHS, BINSESERARRRERIREZE,

echo N > /sys/module/printk/parameters/console suspend
echo 1 > /sys/power/pm_print_times

HLERTREITED, MWiAARZ Linux FHMEHILFE.

THTBRER RS, FRMIHMEN RTC FHE[HNEBRAREERATA, |RIE RTC FEFEHRER

F ko

[2341]HELLO! pmu_init stub called!
[2645]set pll start

[2648]set pll end

[2649]try to probe rtc region

IR © HiB2EREROBIRAR. RE—INF
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[2652]rtc[0] value = Ox00EEEEOE0
[2655]rtc[1] value = Ox000000e0
[2658]rtc[2] value = 0xf1f18000
[2661]rtc[3] value = Ox0000000f
[2663]rtc[4] value = Ox00000000
[2666] rtc[5] value = Ox00EEEEE0

i) EEARER

o RIRIRIRKN HIARERKIERRIK, BRALXAGZIUBITHR,
e Linux EHMEHIIFE. BREMERHI RTC FHEHESALEXATA

3.2.2.2 MEEEASZHFIRER

G

hiRG, MEERTZREERS, SHORBHE L.
QEiba gy

RERfS, MEERIAMREE, AJRERMEERASIT,

e cpus KEREEE.

SHIINTHTENRN R Linux MERE4&5c5, LWHIREERT, NAJ8gERE cpus RERIRKRK,
EIRERRAXSo

[ 3465.885063] PM: noirqg suspend of devices complete after 16.487 msecs
[ 3465.892225] Disabling non-boot CPUs ...

B LT FER A AFI T cpus ARERERBEEREIETT, U TSR TAREG cpus T—ER BB
ENIRER,

[echo 1000 > /sys/module/suspend/parameters/time to wakeup //{KBE1000ms/5 B ohIEEE

)
WRBOBEIEFEITEDN, wake up source /3 0x400000, MR cpus BRIEEEITH, X%
HE—TR2ART ZIFHEMNAIRERTR,

o MEEJRASZHS,

HIAMRBE R SZHRF IR T
AR

e cpus REEERE.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 10
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REMERW RTC FHEHEBREHEXAT A

o MEEJRASZHF,

REE R R AL ERAT Ao

3.2.2.3 dIMBITB T EMEERS

MR
LTIMNEIE T REMLER R 5o

EE=iba gy
LTHMEIT IR EE TR B B MR EE R,

iRl R R
LTIMEITERFNAZFF NEC DM GEIT 2R MR, th23F RCS IIMMERRREE, BEFET
sys config.fex #1TECE, BLEWNT:

;ir --- infra remote configuration
;ir protocol used : 0 = NE€/ 1 = RE5

s cir0 used =1
ir used =1
ir protocol used = 0 //EXO ZHNEC TINMSGEITIRER, FCE N0 ZIFRCS LIIMDIGERIEES

N TFRE—IYBILLIMNEIT S, BESHFIMREER M St 2B IRAY, BATE sys_config.fex BcE s _cir0

TR

ir_power key code® = 0x57 //#EiZPOWER {&
ir_addr_code® = 0x9f00 //EIFiLEH

ir power key codel = 0xla

ir _addr codel = 0xfb04

3.2.2.4 USB i§&FEEMEER S

iR R &
USB TEEMEE R4,

iR A
USB FEIRENMEEIR,

in) R R
USB & &MBERE RS USB STANDBY, FE7E sys config.fex FtE usbc* T2, &
7EE [usbc0] usb wakeup suspend = 1 //1 F&RRz#F USBO MiEE, 0 Ri-REZMEERR,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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3.2.2.5 hdmi_cec REEMREERSE

iBREHL &
HDMI NEEIREE R L,

EI]ibagiis

HDMI FEIZENREER,

in) AR R

FEEE sys config.fex BEE hdmi T 5,

[hdmi]
hdmi_cec support =1
hdmi cec super standby =1

3.2.2.6 cpus EBHAERK

iAREIMR
RERfE, FAMEE, SROKBERH.

BIRER cpus IBHARERK Ke

WRBEIE time to wakeup @<, RAKEERIREE, NEER cpus BEKREXKNT,
XEFRETE reset HEBRSR (FETFETE2ME, TEMBRILERE RTC E) , AR
boot MERITENR RTC FBERELAMIRMEEE TN, EALAI,

[2341]1HELLO! pmu init stub/ called!
[2645]set pll start

[2648]set pll ‘end

[2649]try to probe rtc region

[2652]rtc[0] value = Ox0EEEEEEO
[2655]rtc[1] value = Ox000000e0
[2658]rtc[2] value = Oxf1f18000
[2661]rtc[3] value = 0x0000000f
[2663]rtc[4] value = Ox00000000
[2666]rtc[5] value = Ox00000000

iRl AR

o AT dram 1%
o MIART L THENEHIR.
o BEMERZMM RTC FEH/EELALHEXNT A

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12
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3.2.3 RGFLENEE

3.2.3.1 ZRSIFHITCEKRE
EHE e
R4, suspend KK,

EEibagiin
suspend KK, AJEER RS PIFE LEAKRRR,

i) AR

o REEERTHIFPEXRER;

dumpsys power | grep PART

o AZFEREEEXFFHUER

cat /sys/kernel/debug/wakeuprsources

&E active_since I, EWMNIERAA 0, NMIZIER—BEHIERFZHNKIR, EFEZRRAEER
.

L)

cat /sys/power/wake lock

EERTREREHIERIH;

e Linux devices driver suspend kK

3.2.3.2 Android ZFIFHT LR

EJE
ERNREZIIGE, BRR=E, SORUEN, RATEKRE.

iREE S A
RRFTENIR, #IA Android BB, BEELEERKE,

B0 dumpsys power, EEIWTITEL, WMRLZM mStayOn=true, MWREFKEFZIFE
RERINAE, ATLURZBMIRER false; F4h screen off timeout RKIRESE], B@idiZ{E
FIBTRIS BN ERN B EIEM;, ARI androidN , screen off timeout FEURTF Sleep
timeout, Sleep timeout BY{ELL Screen off timeout /)NBY, RZE Sleep timeout HHE
B {RBRRVBYIE], & Sleep timeout A-1 BY, RRAATEENIAKIR, MNREBULBERETEE
android RFEMNEE, BAENEY.

IR © HiB2EREROBIRAR. RE—INF 13
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Power Manager State:

mStayOn=true //true R#FE=, false AILZFFERKEE

Sleep timeout: -1 ms //RFandroidN FAETLZZE, TARIERIE
Screen off timeout: 1800000 ms //EBYKEATE]

Screen dim duration: 7000 ms //R{REFE]

BRZR eng EHALAMEAT WA KIEZLENAT, SRIERSERFENAKE,

il R ARR
HiAE Android RFEFFHALERER, HRFAXARAILUBITHER,

3.2.4 RERMEEE S FZ2hiEts
3.2.4.1 SMERTIEIEE

DEEIED

£ Linux EMNHERH A RIR S MR AR S 1K

iR 53
FTFFAIZED

( CONFIG_PM DEBUG=y )

BERKRRBIE DI

echo freezer > /sys/power/pm. test &F& freezer MEES ok
echo devices > /sys/power/pm test && freezer/devices MEXETE ok
echo platform > /sys/power/pm _test && freezer/devices/platform MEE S ok

W

echo processors > /sys/power/pm_test &F& freezer/devices/platform/processors i
=L ok

5. echo core > /sys/power/pm_test &%& freezer/devices/platform/processors/core Bt
BREf o

6. echo mem > /sys/power/state iz 53 B EX ARER MEBE

il R ARR
HIARW P ER LB RBR BN B IRERR I, B R KXASAUBITHR,

WRAFRE © BseEREROERAE. RE—TNF 14
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WRAXFAE © 2022 HKiBEERHRHBRAT. RE—TIF,

AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINER LLWINER LLWIMWER'
C 2*?4&\2".:\ *‘I’ *i C (=275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm VBB EEMER. EAEERNTmPHRNEERS
*T’ Fﬂﬂ%ﬂ: ﬂ]ﬂ[ﬁﬁz%ﬂ'\, igﬁﬂﬁ%@ﬁﬁﬁkﬁﬁo

REFNA

BHEO~m. RSFFENZRESHKEEEREROEBRAE ( EE" ) 2EEENHIE
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

ZISSU‘%H’E?JT@%?“ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁmzﬁﬁlﬁﬁﬁ?ﬁi#ﬁ% (BEEAFRTEHER. BN, BHHHRK) IRERILE=ZANNE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR UABRRE R R E B th 75 TR T 2 EERET AR~ N BRI R ER ™ mY
HiEd, AIRERERTE =ZFIINFFF BEBTRASEZANFANRBEXNIFA, TR
BUARRAZMAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
BIFARAMEERRIE. BEFEERMX S,
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