< Avuwiner

Linux CPUIDLE
A% i-{c)

hRZsS: 1.0
A% HBHER: 2021.05.18



( Auwiner
NHEER: W

hRZs A sE
hRZsS HHA BMETA AR
1.0 2021.05.18 AWA1442 1. ANIN#EAR A

R
\‘\“’“‘ﬂe

WA © BSEERERHERAE. RE—TF



@LWIMIER

MHER: WE

1 #is 1
1.1 STEERET . . o e 1
1.2 BFREE . . . e 1
1.3 EESEE . . . . e 1

2 BRNE 2
2.1 BERINEENMBR . . . . 2
2.2 HEREBNB . . . o e 2
2.3 BREEENR . . . . . e 2

2.3.1 Device Tree BBERPE . . . . . . . . . .. ... .. 2
2.3.2 board. dts BEEEWER . . . . . . . . ... 4
2.3.3 sysconfig EEE AR . . . . . . . ... 4
2.3.4 kernel menuconfig Be&i%RE . . . . . ... ... 4
2.4 BRBEMINE . . . e 5
2.5 WEHHEZRAER . . . . . . 6

3 FAQ 7

3.1 IS E . e e 7
3.1.1 FIRTE . d 7

3.2 BB . . .l 7
3.2.1 cpuidle Ff usage IHHFER . . .00 . . .. L 7
3.241.1  ASEREBHEIR . . ... . 7

3:2.1.2 timer EAZHERE . . . . . . . 8

322 WfAXA cpuidle . .. ... .. 8
IRIRFE © BELERRRHARAT. RE—IF ii



@LWIMIER
g MXHEER: WE

1.1 XHEfET

7748 CPUIDLE R 75%,

1.2 BiRRE

CPUIDLE RapF%&#EIP AR RFEMFEAE cpuidle HEERI TE)T,

1.3 EHEE

\o.,
B

® 1-1: SFmYIR

%k IXzh > 4
Linux-4.9 drivers/cpuidle/* kernel/sched/idle.c
Linux-5.4 drivers/cpuidle/* kernel/sched/idle.c
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2.1 BIRINEETER

CPUIDLE #eit cpu ZEZEIFHNEINFEER, AETHEIFENER.

2.2 HHXRRENE

& 2-1: NENE

RiB iBA
Sunxi g Allwinner B9—%%! SOC EHF &,
CPUIDLE it epu N EIFERSH —FH75 A&

2.3 RIREEE T4

2.3.1 Device Tree E2& 18
REWMPEENBZESCHFMETEFENERREE, REMNXHFNER N kernel/linux-
4.9/arch(RISCV & risev)/arm64 (32 F &N arm) /boot/dts/sunxi/CHIP.dtsi(CHIP
AFRERS, W sun50iwl0pl ).

e Cpu TH

cpu0: cpu@d {
device type = "cpu";
compatible = "arm,cortex-a53","arm,armv8";
reg = <0x0 0x0>;
enable-method = "psci";
clocks = <&clk pll cpu>;
clock-latency = <2000000>;
clock-frequency = <1320000000>;
dynamic-power-coefficient = <190>;
operating-points-v2 = <&cpu opp 1 table>;
cpu-idle-states = <&CPU_SLEEP 0 &CLUSTER SLEEP 0>; //3IFHENXIFMidlelRES
#cooling-cells = <2>;
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cpu@l {
device type = "cpu";
compatible = "arm,cortex-a53","arm,armv8";
reg = <0x0 0x1>;
enable-method = "psci";
clocks = <&clk pll cpu>;
clock-frequency = <1320000000>;
operating-points-v2 = <&cpu opp 1 table>;
cpu-idle-states = <&CPU SLEEP 0 &CLUSTER SLEEP 0>; //3IBEXFHidlel PR
#cooling-cells = <2>;
i
e psci TE:
psci {
compatible = "arm,psci-1.0";
method = "smc";
}

cpuidleMEMBEBEIpsci, WREEEXpsciTm, cpuidleThfEMIEEEM,

e idle-states &
idle-states {
entry-method = "arm,psci”; //RBR@ I psciANHENRE cpuidle

CPU SLEEP 0: cpu-sleep-0 {
compatible = "arm,idle-state";

arm,psci-suspend-param = <0x0010000>;
entry-latency-us = <46>;
exit-latency-us = <59>;
min-residency-us = <3570>;

local-timer-stop;
b

CLUSTER SLEEP 0: cluster-sleep-0 {
compatible = "arm,idle-state";

arm,psci-suspend-param = <0x1010000>;
entry-latency-us = <47>;
exit-latency-us = <74>;
min-residency-us = <5000>;

local-timer-stop;

//Utfgpsci-idlemdarm-idleXzEh
//PSCI{Zi&5%1, FfE T power statefg,
SFcpuidlesRit, bit24BTFX I HFpisEA

//#HNiZcpuidlelRSHIBTE],
RSN EI =L ES PN )

/ /B iZcpuidledRESHIETE],
EH IR BT R AT R 1R B B 4R AR

//EZcpuidle RS &/ NEERTE],
—B/©\FEaidle RS MIhE

/ /38 R1E#H Ncpuidleby,
ERREXFLMBtiner
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e timer &

timer@3009000 {
compatible = "allwinner,sun4i-al@-timer";
/*
* FIXME: After using sunxi timer driver, the number
* of CPU entering idle becomes less?
* "allwinner,sunxi-timer";
*/
reg = <0x0 0x03009000 0x0 0x90>;
interrupts = <GIC SPI 51 IRQ TYPE LEVEL HIGH>;
clocks = <&dcx024M>;
T

cput Nidl e FEEREL @S ticki#iTREE, BRMNBHEidle-stateTTHRFENX T local-timer-stopBUERESH
cpuZiftimertgxid, HIEEINEBRETRIGIT AR E REIER, XMERTHREEE— M tinerEh
broadcast-timer, FAR—EBEISiLcpulRitidleikES. SUNXIFAERAtimer (B9 socFEEHMsoc_timer)
¥fEAbroadcast-timer, FRLlfEMcpuidleffEEERE timer T mHME time rikzh,

2.3.2 board.dts E2& % H

board.dts BFRES—NPIREFEEMNIEEZEE (@0 demo iR, perfl k%) , EEMNEREEE
2B = FEM Device Tree BIABREE B

cpuidle ##R7E board.dts FFLHF I HEE.

2.3.3 sysconfig E2& i EH

cpuidle #RTE sysconfig F A A BELE,

2.3.4 kernel menuconfig B2& %A

linux-4.9 WiZhkads, #A linux B, #117: make ARCH=arm64 menuconfig(32 i &%
79 make ARCH=arm menuconfig) #ANEEFFRE

Linux-5.4 W#ZhRas, #N longan B®, $#17: ./build.sh menuconfig #NEEFRE,
BT BIZ1E,

CPU Power Management --->
CPU Idle --->
[*] CPU idle PM support

CPU Power Management --->
CPU Idle --->
ARM CPU Idle Drivers --->

IR © HiB2EREROBIRAR. RE—INF 4



XAEER:

l [*] PSCI CPU idle Driver

J

= 72 =K

RAREMRINTE:

.config - Linux/arm 5.4.61 Kernel Configuration

> CPU Power Management > CPU Idle

CPU Idle

Arrow keys navigate the menu. <Enter> 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

CPU idle PM support
Ladder governor (for periodic timer tick) (NEW)
Menu governor (for tickless system)
Timer events oriented (TEO) governor (for tickless systems) (NEW)

ARM CPU Idle Drivers ---3|

< Exit > < Help > < Save >

.config - Linux/armé4 5.4.99 Kernel Configuration
> CPU Power Management > CPU Idle > ARM CPU TdIl

Arrow keys navigate the menu. n ighlighted letters are hotkeys. Pressing <Y> includes,
<N> excludes, <M> modularizes ? earch. Legend: [*] built-in [ ] excluded <M> module
< > module capable

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

2-1: cpuidle AZE-2

2.4 JRAELETT A

CPUIDLE 8RR F A% drivers/cpufreq/HRTF:
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drivers/cpuidle

F— cpuidle.c //cpuidleBcorefti3

— cpuidle-psci.c / /& #ipsciREL MBI cpuidledREh

— governor.c //Rgovernorizt AHEAPIHIES

L— governors/ //ZBREmERT AZEEREIMN/ LN cpuidle governor, BEISUNXIF&MFEAmenu

2.5 IXTHHEZES TR

o
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3.1 P HE

3.1.1 HERT R

Rl PR | %iRA

desc R iR L idle state

name R AT idle state HRF

disable R/W 250 idle-state BIFERENRTE, #iAK 0, B 1
HTERE

latency R HERY, 5 SREVEE A N\ TERT AR H IR 2
il

residency R TEAETIE), L RAEENZ state BE/NE
AN

time R HAET cpu #H A% idle-state BIAY{E] 2 F]

usage R Y5 cpu HAZ idle-state BYEIREL

power R % idle-state F cpu BEFHFEAIINGE, BN
A0

TafIF/sys/devices/system/cpu/cpuX/cpuidle/stateXT, S cpuliENstatefPEECH—ET =, AFH
RiZidleffs BFRES

3.2 H i)

3.2.1 cpuidle Y usage IHHASIEK

ZinBHIMAZHTF dis BBEREIRH timer BT FEEFE.

3.2.1.1 dts EcE$Eix

B dts EBEHIRAE !
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e soc_timer BRI AEIRN S KREMZ £, B0 FPCGA IRE E&REXH 32K if#, It
RRLABES | A 24M RYBTERE B IR

e 32 fiF&H, timer arch #ki01L arm,cpu-registers-not-fw-configured;
e timer arch &Xfl_t arm,no-tick-in-suspend;

o idle-states Y entry-latency-us. exit-latency-us. min-residency-us &% AX/)\B & &
iR, 5ERIRHIREALE, TR ANEKENZE D SHHITIIE,

3.2.1.2 timer EEHZIFRE
B timer BehX xS EH !

o timer WEHRLHF L

o timer EENEBEIR, HFIM timer IXEHAE sun4di timer M sunxi timer i, ES5MH
timer IREHHFEIEHR timer IXEHIEFINE

o ETHPTIERBEEW gating £, FEEESLLEN timer TEERMER, idle TERHT—1
FRIGH tick, S idle &, HIXAR timer MR EHITHRIA

3.2.2 tNfa%H cpuidle

cpuidle &1 state &R T diable’ 1=, ff disable WRE 1 BIA]XHFHA] idle-stateo

NEXFFFE cpu BY state, EEFRRIFE state BR TH disable TRE 1., EEISHI
AEHRE, WFI (B state0) #RIATEXiHF, BIfERT disable 5 1 tHEEXF,

e X cpul B idle statel

[echo 1 > sys/devices/system/cpu/cpul/cpuidle/statel/disable )

e X cpul BILEP idle state

[echo 1 > sys/devices/system/cpu/cpul/cpuidle/state*/disable ]

o XHFILER cpu BIEEP idle state
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[echo 1 > sys/devices/system/cpu/cpu*/cpuidle/state*/disable ]

o FREXRZYET cpul BY idle statel K7, 7 0 BMiZ idle state FFiE, A 1 Bli% idle state %
|

# cat sys/devices/system/cpu/cpul/cpuidle/statel/disable
0

o RINARLHBIFAE cpu BY idle state RRZ, 79 0 Bli% idle state Fr/g, 79 1 Bli% idle state
x4

# cat sys/devices/system/cpu/cpu*/cpuidle/state*/disable
1 //cpubBistate@BAT T XA, BRINEELFFERHE

1 //cpudiistatelxXiF

1 //cpubfistate2xiF

0 //cpulBystated$]FF

1 //cpulBistatelxiF

1 //cpudBistate2%iF
0
0
0
0
0
0
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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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