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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 £/~
mAEEMBIXA, KIMLLINVEFFNINEE, D1 BRIARSZHFHRXVIINEE.

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 RIRECENE
. MEFEE

Ll RTC #RAfF), RTC EahziF@id “wakeup-source” BCEBEREENMEEIR; 7£ RTC &R
TE AR “wakeup-source” B4, Ma]LI&E NIGEETR,

rtc: rtc@o7000000 {
compatible = "allwinner,sunxi-rtc";
device type = "rtc";
wakeup-source;

WRAFRE © BseEREROERAE. RE—TNF 2



@LWIMIER

XAEER:

& 2-2: FEXFMEERIER

3k
CPUS CPUS
Tamm 6 i3 iy
[ GPIO GPIO POWERKEYC £I5h ZF/WiFi MAD
D1 super AZHF AXZHFF  super A% super AEiF
standby standby standby standby

2.3.1 kernel menuconfig EZ& 1%k

HANEREFFRE (Linux-5.4 RiZARA#NIT: ./build.sh menuconfig), HiZUATHZERE

e AtZ POWER #HX%EI

Power management options --->
[*] Suspend to RAM and standby
[ 1 Opportunistic sleep
[*] User space wakeup sources interface

[*] Power Management Debug Support

(100) Maximum number ofsuser space wakeup sources (0'= no limit)
-*- Device power management core functionality

[*] Extra/PM attributes in sysfs for low-level debugging/testing

Symbol: SUNXI RISCV SUSPEND [=y.]

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

2.4 R4 TTAA

Standby BB AIFAZ kernel/power/HRT:

kernel/power/

— autosleep.c

— console.c

— hibernate.c

F— Kconfig

— main.c

— Makefile

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

— poweroff.c
— process.c

— qos.c
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— snapshot.c

— suspend.c

— suspend test.c
— swap.c

b— user.c

— wakelock.c

L— wakeup_reason.c

2.5 IXTHHEZES T4

PRERIRERE R BB NRINFEN B HRINFERIN, —MRIFZA Standby, REEIIERNA.LE, &
HAZNEREPERFAITRRREEEIET(F, WRFE CPUS (—FEME IC NEPRIXT IR
HITEEN openrisc 1%, & SoC RENBRINEEFEERR) , KREAZLEEE| CPUS,
LEORBRIMREE K HIN AR BT RE A AR AR CPUS B, MIRA7FE CPUS, M CPU #A
WFL, RERMEERIZEIMNT, ELERDNERD NZsEM.
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f A / ) / A
‘ 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
AoRIRIG B ohiMiEE, REREER, KENAHERG#HE, BIREAHNAN, ENMRE
AR,

HHIMINTHTEN, R Linux BEKETER, HEFFEFNKIRMEL:

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

ST EFTENR B ohieEg, MEBWNTTE:

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

EENHEFARREER, RIBRFEMREDR, EUMEREBEHEAHKIRE,
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

®ZR. android RENANEREGHE, BEIREFFHAI, ENMEERS, SFIERMR
EEJR7y 0x1000008F, KZEHAZRASTH.

i) EEARER

FINRRELNARE S HZRERNTENMERS, HEAAXAZATUBITHR.

3.2.1.2 ARGtk HRERRIRER

iR R
KBRS, W= FIREE,

EI}ibagiis
AZKRERZEMRE, FERRERE, WEMIFTIIARRERRIREE,
EEMER, WNARBRREFRETE: 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)

IR © HiB2EREROBIRAR. RE—INF 8
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#define CPUS WAKEUP IR (1<<19)
#define CPUS_WAKEUP ALMO (1<<20)
#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)

BEEXHTEN:

((platform wakeup, standby wakesource is:0x800000 )

LERIRI N AYZ gpio MRER,

AR R
HFI AR E Mt IFFUAR BT FMEE RS, BEALAARAIUBITHER,

3.2.2 RFAREMGIAEE
3.2.2.1 ARERETEMER

EJE S
R GRIR IS T AREE

kb
RGRIRIS T EE, [REERIAE

o HIRIRBRR Ko

EERTERRRIERK, WALUTHS, WARSEANZKERRERREZRE,

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

o EERERFEITEN, NMIANRZE Linux FHIMBRHLIIZ .

RETBER RS, BEIIHERN RTC HEHRNESRAKEERATA, RIE RTC FEHER
F o
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[2341]HELLO! pmu_init stub called!
[2645]set pll start

[2648]set pll end

[2649]try to probe rtc region

[2652]rtc[0] value = Ox00000000
[2655]rtc[1] value = Ox000EEOe0
[2658]rtc[2] value = Oxf1f18000
[2661]rtc[3] value = 0x0000000f
[2663]rtc[4] value = Ox00000000
[2666]rtc[5] value = Ox00000000

ia) R R

o RIRIRERKW, HIARIERIRIRRIK, BRAXAGAUBITHR,
e Linux ERMERHIMRE. BREMERRR RTC FEREBRAEXAT A

3.2.2.2 MEEFEARSZHFMER

iAREIMR

hiRfG, MEERTEZMEERS, BOREHL.
EE:iba gy

RERfE, MREERTC/AMEE, PIAEE MBE R S Fe

e cpus REEER B,

SN THTEIE &R Linux REREZ 55, MHMREERT, NATEER cpus BHEMKIREMN, =X
B IREERARIL

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

B IR FER AT AT cpus REREREBIERIETT, UTHSRIARRE cpus I—EEIZHEH R
GHIREE,

[echo 1000 > /sys/module/suspend/parameters/time to wakeup //{kBE1000ms/5EoMER ]

WREBEOBEIEEFTEN, wake up source /3 0x400000, MR cpus BIEREITH, XBINZ
HE—TRAREZIFHENIIREETR,

o MBEJRASZHF,

HIAMRBE R SZ 1o
iA) R

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 10
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e cpus KEREFE.

REMERW RTC FEHFEEREHEXRAT A

o MBEJRASZHT,

REERINE R A LBRAT Ao

3.2.2.3 THMERSRDTEEMERLS

G
(TINEE T REMLER R 5o

Qb
LIHMEIT IR B G B BT R,

iRl R AR R
LTIMEITEIEOIAZ T NEC LD9MMGEIR SR IRRE, 215 RES ZLMINGEIR 2R 1EE, BRFET
sys_config.fex #{TECE, LB T

;ir --- infra remote configuration

;ir protocol used @ 0 = NEC / 1 = RC5

[s ciro]

s cir® used =1

ir used =1

ir protocol used = 0 //EFO0 ZHINEC LISFMSGEIRIRER, ERENO ZIFRCS LIIMMSGEITIRER

N TFRE—IYBILIINET S, RESAFIREERN MRt Z B IR, BIATE sys_config.fex BtE s _cir0

%-115\\0

ir _power key code® = 0x57 //&iEPOWER &
ir _addr _code@® = 0x9f00 //EiF&EH

ir power key codel = 0xla

ir _addr codel = 0xfb04

3.2.2.4 USB & acMEERYS
Q1
USB T BEMIEE R4t

iR A
USB £E2IRENMEETR,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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in) AR R
USB &EMBEE RS HF USB STANDBY, FE7 sys config.fex B2& usbc* im. &
7R [usbc0] usb wakeup suspend = 1 //1 F&RRXZ#F USBO REE, 0 R-FHKIZREER.

3.2.2.5 hdmi_cec FEEMEERS
BRI
HDMI FHEMEER R 5%,

imRE 53t

HDMI HFEI&E NEEER,

M) REfZR

FEE1E sys_config.fex FEE hdmi T,

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

3.2.2.6 cpus BHAEREEK

IAREI R
RERfE, FAMEE, BROSAR L.
iR

BJRER cpus BHAREEERK,

NRBEIE time to wakeup &<, RYIULEEEMREE, NEEZ cpus BEKERKHT,
X FERIEE reset WER RS (EIEFET2ME, T2EBLERE RTC B) , ARE

boot FHERFTENRY RTC BERIXARIRMEETA A, ELEH,

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

[2648]set pll end

[2649]try to probe rtc region

[2652]rtc[0] value = 0x00000000
[2655]rtc[1] value = Ox000000e0
[2658]rtc[2] value = Oxf1f18000
[2661]rtc[3] value = Ox0000000f
[2663]rtc[4] value = Ox00000000
[2666]rtc[5] value = Ox00000000

i) AR

o HHIART dram $HiR.

o WIARE L THENFHEIR.

WRAFRE © BseEREROERAE. RE—TNF
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o BEMERM RTC FHEH[EBRAEXRAT A

3.2.3 RATLTEAKRIE
3.2.3.1 ZRSFIFHITCENRE
[RIRAIT &R

A5, suspend KK,

Ebag iy
suspend XK, FIEER RAFFHIPE LEIRER,

iRl AR

o REBERTHFUEXER;
dumpsys power | grep PART
o AZFEREEEXEHER

cat /sys/kernel/debug/wakeup sources

&E active_since I, EXNMIERET A0, MZER—EELERFHNKIR, EFEZRREER
®;

cat /sys/power/wake lock

EERTRRERIBRN;

¢ Linux devices driver suspend 2k

3.2.3.2 Android RFIFHIT LR

EIJE
ERNRERINGE, BRR=E, SORMEN, RATEKRE,

iR S A
RRFTENIR, HiA Android BB, BEELEERKE,

O AN dumpsys power, ZEHITITEL, RELZT mStayOn=true, MEKBAZIFEN
RERINEE, ATLUEZBEMIZSE R false; F b screen off timeout RIS E], A& iZE
H TR ENE N B EIEH, WRE androidN , screen off timeout EEURTF Sleep

IR © HiB2EREROBIRAR. RE—INF 13
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timeout, Sleep timeout FY{ELL Screen off timeout /NS, RZEX Sleep timeout HHME
BY{RERRVETIE], & Sleep timeout A-1 B, URTFTRATLEZENARE, MNRZULIERAIEH
android ZZWESE, EENEM.

Power Manager State:

mStayOn=true //true RIFES, false ALIKIFERAKIE

Sleep timeout: -1 ms //RAandroidN FATXZE, ERKRIERE
Screen off timeout: 1800000 ms //EBKEATE

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

BRZR eng EHARMEN T MK BIZLANIRD, SRIERFERENKIE,

iRl AR
HaiAE Android RFEFPALERIE, BRERAKARATLUBITHER.

3.2.4 RERIREETIZPIER
3.2.4.1 SHiERSizEE

EE S
£ Linux FE& HILBIPRAR S0 1R AR 5K KL

by
FTFFARIZEDT

((CONFIG PM DEBUG=y )

BE B KERTEH PR

echo freezer > /sys/power/pm _test &% freezer iERES ok
echo devices > /sys/power/pm test &F freezer/devices MERRE ok
echo platform > /sys/power/pm_test &% freezer/devices/platform iEE S ok

W N e

echo processors > /sys/power/pm_test &F freezer/devices/platform/processors Bfi
EBRE ok
5. echo core > /sys/power/pm _test &%& freezer/devices/platform/processors/core Bt
G =d ok

6. echo mem > /sys/power/state iz 53 B EX PRBR MR EE

iA) R
HIARW P ER BRI RBREN B IRERR I, BRFA XA DA UBITHER,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 14
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E{E =R

WRAXFAE © 2021 HKiEEERHRHDBRATE. RE—TIF,

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

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

(ot
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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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