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1.1 XHEfET

48 Standby {EREEEMFE IR 5%,

1.2 BiRRE

Standby ERF % #HIFAR,

1.3 ERAE

\No.,
]

& 1-1: SHFEmY IR

B AiZhir s CeIp et

T509 Linux-4.9 kernel/power/*
MR813 Linux-4.9 kernel/power/*
R818 Linux-4.9 kernel/power/*
A133 Linux-4.9/5.4 kernel/power/*
H616 Linux-4.9/5.4 kernel/power/*
T507 Linux-4.9 kernel/power/*
V459 Linux-4.9 kernel/power/*
V316 Linux-4.9 kernel/power/*
R328 Linux-4.9 kernel/power/*
R329 Linux-4.9 kernel/power/*
H6 Linux-4.9 kernel/power/*
T3 Linux-4.9 kernel/power/*
F133 Linux-5.4 kernel/power/*
R528 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 £/~
mCEEMBIRN, SKILLINIE T FVIIOEE.

2.2 *E?&*lﬂ) éyl::l,

& 2-1.RENA
RiE BiRg
Super standby Vdd cepu #H85% Core B, dram #NA self refresh K7

Normal standby CBUX WFI, dram #N\ self refresh K&

Fake Poweroff BRXM, £ standby, TEXFIEREAREBXNSER, MFe
MR Eg

SCP/CPUS SEFEHHTHREENDLIESS

2.3 RREE A

2.3.1 Device Tree Ed& 1B

BREMNPEENRZESHFFAETFEAMNERES, BENXHEMNEFE N kernel/linux-
4.9/arch/arm64 (32 I & A arm) /boot/dts/sunxi/CHIPdtsi(CHIP AWM AKS, 0
sun50iw10pl &), Standby #ERTE dtsi PEHEF RS,
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2.3.2 board.dts B2 &% H

board.dts AFHREE—MREFENIKEREFEE (30 demo R, perfl 1RE) , EEMNEREEE
£EZ FEM Device Tree BIAECEE R

e standby i E

ERRRRFEXER. B,

“vdd-cpu = <0x00000006>;"”, HPE bit {7k PMU W& igHE, N vdd-cpu #£H PMU
ME . =&,

“osc24m-on = <0x1>;”, RIRRFZKIEG osc24m BEXF], 0x0 RxxH, 0x1 RR-A*X
o

standby param: standby param {

vdd-cpu = <0x00000006>;
vdd-sys = <0x00000008>;
vce-pll = <0x00000100>;

0sc24m-on = <0x1>;

A BTF r528 &AINME PMU, BMEH EA X vdd-sys/vdd-cpu 28, # R528 board.dts
FEEZELE (standby param) .

o MEERECE

L RTC &R A6, RTC IKnhz1F@1d “wakeup-source” ECEREENMER)R; £ RTC &R
TE A “wakeup-source” Bty M Al LIS E AIGERTR,

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

o BRANBMEE

BRRFERNNARNRBRNNFERINARRR. 0.

box start 0s0 {
compatible
start type

"allwinner,box start os";
<0x1>;
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irkey used = <0x0>;

pmukey used = <0x0>;

pmukey num = <0x0>;

led power = <0x0>;

led state <0x0>;

pinctrl-0 = <&standby blue>;
pinctrl-1 = <&standby red>;
pinctrl-2 = <&standby bt>;
/*pinctrl-3 = <&standby bt>;*/

w unonononon

s cir® {
s cir0 used = <1>;
ir power key code@® = <0x40>;
ir addr code® = <0xfe0l>;
ir power key codel = <0xla>;
ir addr _codel = <0xfb04>;
ir power key code2 = <0xf2>;
ir_addr_code2 = <0x2992>;
ir power key code3 = <0x57>;
ir _addr code3 = <0x9f00>;
ir power key coded4 = <0Oxdc>;
ir addr_coded4 = <0x4cb3>;
ir power key code5 = <0x18>;
ir addr code5 = <0xff00>;
ir power key code6 = <Oxdc>;
ir addr code6 = <0xdd22>;
ir power key code7 =:<0x0d>;
ir addr _code7 = <0xbc00>;
ir power key code8 = <0x4d>;
ir addr code8 = <0x4040>;
wakeup-source;

“start type = <0x1>;",/0x0 KRHRZZHINE R EE 2R BB oh N #H N RX
(H700 TV) ; 0Ox1 K1E§ZJEEE%§J:EEM;UJJ¢ULE, FRE BRI FBTRIZ.
“irkey used = <0x0>;", HifXBHRBMZT SR, ATHATR, TEMBRXTRE
“pmukey used = <0x0>;"; HFIBHERBTZT R, AXATSR, FEMBERXIRE
“pmukey num = <0x0>;”, HREHRBMZTSR, AXTATR, FEMBXIRE
“led_power = <0x0>;", HeifXBHRBMZT SR, ATHATR, TEMBRXTRE
“led_state = <0x0>;", HEiXEBHRBEMZT =, 7‘995)5513,.“ MR
“pinctrl-0 = <&standby blue>;”, LED EREFEEAZTIH pinctr]l icE (HEh—fEE)
“pinctrl-1 = <&standby red>;”, LED E5EZEREIMN pinctrl BBE (HP—MEE)
p1nctrl 2 = <&standby bt>;”, Hﬁ%‘l%? SESIREERYHINT R gpio, BRKAERN, =BPFLLET
FEEARTF 200 ms, (R pinctrl-3 EfF)

p1nctr1 3 = <&standby bt>;”, HEIFEIFIIMEERINI gpio, EEHER, BEEKHIFSE
EKXF 200 ms, (IR pinctrl-2 Ef)

“ir power key code = <0x40>;”, ir ERIFELHIENBE, *E?EH% XLHEEE

“ir addr code = <0xfe01>;", ir IRPRIFEMULAIIEE, RIBAZFKHITERE

WRAFRE © BseEREROERAE. RE—TNF 4
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3k
CPUS CPUS
FEE/MmE 5 15 POWER- A
[ GPIO GPIO KEY RTC USB I 4h Z/WiFi MAD
T509 A %3#F super super super super Ax#F super AFxIF
standby standby standby standby standby
A100 A%#F super super super super AX#F  super AXH
standby standby standby standby standby
T507 A%#F AX#F super super super Ax%IF super FxiF
standby standby standby standby
H616 normal AX%#F normal normal normal normal normal AX#F
standby standby standby standby standby standby
V459 normal super super super normal AX%# normal FEIF
standby standby standby standby standby standby
V316  A%#F super super super super AX#F (super AXH
standby standby standby standby standby
R329 AX%# super super super super | fZHE < super super
standby standby standby standby standby standby
R328 normal A%FH AXF normal normal AX%#F normal normal
standhby standby standby standby standby
H6 A%# super super | super super super super A%
standby standby standby standby standby standby
T3 normal A%#HFF  super ,super normal AEHF normal REF
standby standby standby standby standby
F133 super A%#F AX#F super super FE¥F  super FLHF
standby standby standby standby
R528 normal. A%#F _A%#HF normal A%F AFXHF  normal FAXZHF
standby standby standby

2.3.3 kernel menuconfig B2& %A

linux-4.9 RZkRZA: TS TH#HN linux BR, #1T make ARCH=arm64 menucon-
fig(32 fii& %} make ARCH=arm menuconfig) #ANEEFHRE (Linux-5.4 RIZARAH
17: ./build.sh menuconfig), Fi&UTH BRI,

e A% PSCI &I

IR © HiB2EREROBIRAR. RE—INF
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Kernel Features --->

[*] Support for the ARM Power State Coordination Interface (PSCI)

e A% CPUIDLE #8Xi&I (v]3%k)

CPU Power Management --->
CPU Idle --->
[*] CPU idle PM support
ARM CPU Idle Drivers --->
[*] Generic ARM/ARM64 CPU idle Driver

o 1% POWER #8X1%&I1

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

-*- Device power management core functionality
[*] Power Management Debug Support

(100) Maximum number of user space wakeup sources (0

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

e A% FAKE POWEROFF 1HK %I

Device Drivers --->
[*] Real Time Clock --->
[*] support ir/fake poweroff

2.3.4 uboot-2018 B &

e uboot-2018 FAKE POWEROFF #HXiE

EF &M defconfig #, ¥ CONFIG ATF BOX STANDBY B&H Y

CONFIG_ATF BOX STANDBY = Y;

2.4 TRRBLERITTR

Standby YRS FH#Z kernel/power/HRT:

IR © HiB2EREROBIRAR. RE—INF




@LWIMIER

MHER: WE

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

F— main.c

— Makefile

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

— poweroff.c

— process.c

— qos.c

— snapshot.c

— suspend.c

— suspend test.c
— swap.c

— user.c

— wakelock.c
L— wakeup_reason.c

2.5 IXTHHESES TR

PRERIRERSS R i NRIHAEANBR ERIDFER TN, —ARAN 2 Standby, REEIZHNA.LE, &
HAZNEREEERFOATRRREEEIE LR, MRFHE CPUS (—HEME IC NEBRIXTEIR
HITEER openrisc 1%, = S0C NENBRINAEEFEEERR) , KRARLERE CPUS,
tERBRIRER S HIMRIA AT R AN B =R, AZfE. CPUS B, MRAFE CPUS, M CPU #A
WFL, RERMEEFRAZENT ,| BELeahn /El 0 NZSE M.

WRAFRE © BseEREROERAE. RE—TNF
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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

WA © BSEERERHERAE. RE—TF
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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 P HE

3.1.1 HERT R

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&45 non-boot cpu &, F4F 5s, BLRE],  HITMREREH{E,

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

None: KRB, BMAIRRIZ2EETR, FHRERREE,

o wake lock T15&

ZTHRAEELERS wake lock RE, RERAEFINAENRERRRE (Suspend-
to-mem), Eg: cat /sys/power/wake lock,

e wakeup sources T

ZH R EERAMERNIE . Eg: cat /sys/kernel/debug/wakeup sources,

WRAFRE © BseEREROERAE. RE—TNF 10
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3.2 Hhlin)&

3.2.1 RGIGIRIREE

3.2.1.1 RAFKKENRREE

IR

RIRS, EEERER, SREMENKE, RESF, BO5HE,

Ekibag i
AoREBEoIEREE, RRAER, FEVANERQ#HE, BIIRERTNAI, EIMREE
R,

HHIMIOTHTEN, FRR Linux BEARERTER, HEF#HN CPUS ARERFER:

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

HHILLEITEN/S B, MEEL THTED:

[ 3466.063570] wake up source:0x80000 //H3 linux4.4¥F&
[21676.174594] /[pm]platform wakeup, standby wakesource is:0x100000 //H5/H6 linux-3.10F&

EENHFARRER, RIESNFEMREER, EIUREEIRGEH N AIRIRE,
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

HEWi7=: android RENAHERFGHE, IBETIRERAWHAN, ENMERYE, =H/EM
EEJR79 0x100000 BY, RZHENZERSH.

R) R R

FINRELENAREESHBCERNWENRERS, FEFARKAZATUBITHER.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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3.2.1.2 A HMRERRIREE

iR R
KBRS, W= FIREE,

EI]ibagiis
AZNREHRZERE, FEAIREE, WEMIFTAIARRERRIRER,
EEMER, WNARBEREFRE: 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)
#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

LERSRS N AYZ gpio MEER,

A) R
HFIARE Mt IFFUARMETRMREE RS, BEALXARAIUBITHER.

3.2.2 RETBERIRER
3.2.2.1 KRBT AMER

E]E S
RGRIR ST EMREE,

WRAFRE © BseEREROERAE. RE—TNF
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iR S A
AoURIRIETIEMEE, [RERIRE

o HEIRIRBRR Ko

EERTERRRIRERK, WALUTHS, WARSEANZKERRERRNZRE,

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

o HELEREFEITEN, NIANRZE Linux FRMEBRHILF .

FEFFEER RS, KEMIEN RTC FERNEBLKANREERATA, RIE RTC FEFHER
Fkfo

[2341]1HELLO! 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 = 0xf1f18000
[2661]rtc[3] value = 0x0000000f
[2663]rtc[4] value =.0x00000000
‘[2666]rtc[5] value/= 0x00000000

R) R R

o RIRIRIRAM. HIABIEIRIRIRRIK, ARAXAGAUBITHR,
e Linux ERMERHIMRE. BEMERRR RTC FEREBRAEXRATAC

3.2.2.2 MEEFEARSZHFMER

iAREIMR

hiRfE, MEERTEZMEERS, BOREHRD.
EE:iba gy

RERfE, MEERITAMREE, AJRERMERRA ST,

e cpus REEER &,

SN TN &R Linux REREZ5eE, MHMREERT, NATEER cpus BEMKIREKW, X
EIREERAXS o

IR © HiB2EREROBIRAR. RE—INF 13
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[ 3465.885063] PM: noirqg suspend of devices complete after 16.487 msecs
[ 3465.892225] Disabling non-boot CPUs ...

BT FEALFIMT cpus REEREREBIEREIETT, UTSRTAIRG cpus T—ENERHEEH
ThIREE,

[echo 1000 > /sys/module/suspend/parameters/time to wakeup //fkBE1000ms/5 EoHMLER )

WREBOBEIEEFTED, wake up source /4 0x400000, MR cpus BIEFIEITH, XERNZ
HE—TRARS IIFERHIREE R,

o MBEJRASZHF,

HIAMRBE R A ST IR 5o

A) R R

e cpus KIRERE,

REMUERIR RTC HEHEBRLEMBRATA.

o MBEJRANSZHF,

KB R E AL BR AT A

3.2.2.3 {IIMEERTREMEERLS

iR REI R
LTIMESE T REMER 2 5o

QE=iba gy
LTHMEIT IR EE TR B L B MR ER TR,

in) R R
LTHMEITEREAOASEF NEC I9MMISGEITZRMRER, B24F RCS ISMMEITRMEE, BRFER
sys_config.fex #{TEE, ELEWMT:

;ir --- infra remote configuration
;ir protocol used : @ = NEC / 1 = RC5
[s cir0]

s_cir0@ _used =1

IR © HiB2EREROBIRAR. RE—INF 14
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ir used =1
lirprotocolused = 0 //BNO0 ZHENEC IIMHIGBITIREE, BCENO XIFRCS IMHIGEITIREER J

N FRE—IYBVLIIMNEITES, RESTREERN ML 2B IRAY, BIATE sys_config.fex B2E s cir0

TR

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

ir power key codel = 0xla

ir _addr codel = 0xfb04

3.2.2.4 USB BT HEMEERL
G
USB FEEMEE R 45,

iR

USB ZEIGENGERR,

iRl R AR R

USB &&EMBBEER45F USB STANDBY, FE7 sys config.fex B2& usbc* im. &
7EE [usbc0] usb wakeup suspend = 1 //1 F&RRz#F USBO MiEE, 0 R-REZMEERR,

3.2.2.5 hdmi cec FEEMEERY:
IEERI &
HDMI REEMREEZ 4%,

EI}ibagiis

HDMI FEI&E NIREERs

in) R R

FEEE sys config.fex BEE hdmi T 5,

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

3.2.2.6 cpus BHKRKK

iMREM R
RERfE, FAMEE, SROKAERH.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 15



@ LWIWER
MXHEER: WE

CEba i
BJRERE cpus BHKRIRK K,

WRBEIE time to wakeup <, RALEERIRE, NEER cpus BEAKREXKNT,
XEFETE reset HIEB RS CIETETEME, TEMBERILERE RTC E) , ARRK
boot MERITENR RTC IBERIFLRIREEE SN, EALAI,

[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 = Ox000000e0
[2658]rtc[2] value = 0xf1f18000
[2661]rtc[3] value = 0x0000000f
[2663]rtc[4] value = O0x00000000
[2666]rtc[5] value = Ox00000000

in] e R R
o MIART dram 1%

o WIARE L THNFHIR.
o BEMERMN RTC FHEB[EBRAEXRAT A

3.2.3 RGETCENHR
3.2.3.1 REFYTENIE

Bk
RG89, suspend KM,

G
suspend KK, AJEER RFHFFPIFELEAKRR,

i) R fRR

o REBEEHDHFUEXER;

dumpsys power | grep PART

o ARZPEREEEXKUER

cat /sys/kernel/debug/wakeup sources

&E active_since T, EXNNERAFN 0, MiZER—EHEIERFEHNKE, EEZEREEF
AL .
)

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 16
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cat /sys/power/wake lock

BEERTEREFRIFNH;

¢ Linux devices driver suspend 2k

3.2.3.2 Android 2SI KR

in) RIS
ERARERNGE, Re=R, BOREN, RATENKRE.

inlE 53 4fr
RAETENRIR, #iA Android BEX%1F, BA21EERKIR,

BO%AN dumpsys power, EFIW T, WRAEZM mStayOn=true, WHEAEFZIFE
RERINEE, AILURHZBMIRER false; F4h screen off timeout RRRERETS(E], B@iLiZE
HM R EER B REIEH,;, WRE androidN , screen off timeout FEURTF Sleep
timeout, Sleep timeout FI{ELL Screen off timeout /N, RZEEN Sleep timeout HHME
BHRERAYETE], & Sleep timeout A-1 B, WRIFAAKTLEEN KR, WREU LT RAIEH
android 2ZMNEE, EoEREM.

Power Manager State:

mStayOn=true //true fRIEFE=, false AILAZHFERIANER

Sleep timeout: -X¥ ms //RFEandroidN F&TiZiZE, EHRERRTIE
Screen off timeout: 1800000 ms' //iE RS KEEATE]

Screen dim duration: 7000 ms //BE{RAHia]

W eng BHFAMEAN T MAKNEZEMAGIERT, SRIERSERENAKE,

iR AR
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BEERERBIER IR

echo freezer > /sys/power/pm test & freezer IERES ok
echo devices > /sys/power/pm_test &F& freezer/devices MIEREE ok
echo platform > /sys/power/pm _test &% freezer/devices/platform M EEES ok

- w N e

echo processors > /sys/power/pm_test &F freezer/devices/platform/processors Bt
=T ok
5. echo core > /sys/power/pm test &%& freezer/devices/platform/processors/core Bt
S =d ok

6. echo mem > /sys/power/state JUiz 53 B ER PRER M2 B2
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