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1.1 3CHEfETT

7748 CPUIDLE B /7.

1.2 Bi5i%E

CPUIDLE IRchH & 4P AR R FEEEREI cpuidle THRERI T2,

1.3 EREHE

N,

* 1-1 ERAF@my IR

RAZhRZS o> 14
Linux-4.9 drivers/cpuidle/* kernel/sched/idle.c
Linux-5.4 drivers/cpuidle/* kernel/sched/idle.c
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2.1 1EIRINEEITER

CPUIDLE BEit cpu TE= BB HNRINFERTL, AETTEINFENEN.

2.2 XAKENE

® 2-1: RKiENA
ANiE WiRA
Sunxi g Allwinner I—£7%! SOC FEHFF &,
CPUIDLE 1L epUu N INFEIR S —Fh 57 E

2.3 BRIRECE TR

2.3.1 Device Tree Ed&iHBA

RENPEEINEZESHRFMBTENRREE, RENXHEFNERRZ A kernel/linux-4.9/
arch(RISCV SE& A risev)/armb4 (32 iiF &7 arm) /boot/dts/sunxi/CHIP.dtsi(CHIP A &1
=, %sun50iwl0pl &),

e CPUTIR

cpu0: cpu@0 {
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_|_table>;
cpu-idle-states = <&CPU_SLEEP_0 &CLUSTER_SLEEP_0>; //3|BE XiFMidlefPRZS
#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_|_table>;
cpu-idle-states = <&CPU_SLEEP_0 &CLUSTER_SLEEP_0>; //5|FAEX5FHidleBVIRTS
#tcooling-cells = <2>;

e psci Tm:

psci {
compatible = "arm,psci-1.0";
method ="smc";

}

cpuidleMEMFE BT psci, WREBEXpsciTizm, cpuidleInfERMT AL,

e idle-states T

idle-states {
entry-method = "armjpsci"; /[ BE @I psci 75 i N B cpuidle

CPU_SLEEP_0: cpu-sleep-0 {
compatible/="arm,idle-state"; //EtEpsci-idlezfarm-idledR&h
arm,psci-suspend-param = <0x0010000>; //PSCI{Zi®5%, 72T power_statefs &,
Xtcpuidleskist, bit24AFX 2 WiieEE

entry-latency-us = <46>; [ENZcpuidleRERIETS (8],
LR ES PN EI It L SEYN N EIEEN

exit-latency-us = <59>; /B HiZcpuidleR7SHIBYE],
EHEREF IR Y [RI A B A4 1R tH BT a1 4R Ak

min-residency-us = <3570>; /T Zcpuidle RS T/ G BB BT 8] ,
—B/\FaYialidlek Mg iNThiE

local-timer-stop; [/3BRTE#H Acpuidlehy,
EEREXFAMAtimer
b

CLUSTER_SLEEP_O: 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;
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o timer ¥l

timer@3009000 {
compatible = "allwinner,sun4i-al0-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>;
I

cpui NidleEEEREE@E S ticki#HTIREE, [ER2MEEidle-stateTT =P EN T local-timer-stop B st & S K cpuzsithpy
timertg i, HEUEHINBRETRIGFIT AR L PIAIER, XWER THEEF—MimerZAbroadcast-timer, A
R—EEBTiEEiLcpuiBidleR7S. SUNXIFE&ERtimer (EB5rsocEEARMsoc_timer) R{EAbroadcast-timer, L
fEMcpuidleTBEEER EtimerT mAINH timerIXEh,

2.3.2 board.dts BcEiiBA

board.dts A FREE—MMREFENEZERFEE (W0 demo ik, perfliRs) , EENEEEES
&= FEM Device Tree IAECEE B,

cpuidle #&IR7E board.dts ST - AT BEEE,

2.3.3 sysconfig B2 & 1588

cpuidle BIR7E sysconfig F A A BECE.

2.3.4 kernel menuconfig B2 &i5%FA

linux-4.9 AIZARZA, HN linux BR, $#1T: make ARCH=arm64 menuconfig(32 i &4/ make
ARCH=arm menuconfig) # N\ & * R @

Linux-5.4 RiZhRZS, #HN longan BR, #1T: ./build.sh menuconfig #NEECEEHRE, HIEU
DEZ 353

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

CPU Power Management --->
CPU Idle ---=>

ARM CPU Idle Drivers --->

[*]1 PSCI CPU idle Driver
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.config - Linux/arm 5.4.61 Kernel Configuration 9
5> 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 ---

< Exit > < Help > < Save >

.config - Linux/armé4 5.4.99 Kernel Configuration

> CPU Power Management > CPU Idle > ARM CPU Idle Drivers —MM
ARM CPU Idle Drivers

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Pressing <Y> includes,

<N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> fi € [*] built-in [ ] excluded <M> module

< > module capable

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

2-1: cpuidle BiZE-2

2.4 FHENNTAE

CPUIDLE BYRAES i F A1 drivers/cpufreq/BRF:
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drivers/cpuidle
F——cpuidle.c //cpuidledcoreftis
F——cpuidle-psci.c  //M&#ipscizREELHIcpuidledREh
—— governor.c //73governorigt AEAPIFIHES
L—— governors/ [/ ZBEREmEmERT RZEZATIMN LM cpuidle governor, BEISUNXIE&ERmMenu

2.5 IREHELRTTER

o
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3.1 ARG =E

3.1.1 AP =

Rl PR | 5iRE

desc R IR L H] idle state

name R L5 idle state IR F

disable R/W ZHi idle-state BIFEERES, MIANO0, 1A
TERE

latency R HERY, 3 HSREVEME N ERN IR EERN 2
il

residency R TREAETIE], B SRAVEE X state BIER/NE
N

time R EH1 cpu #HN1Z idle-state BT |E) 2 F]

usage R Ha0 cpu # N iZ idle-state BIRREK

power R % idle-state T cpu BEHIEFERITHEE, BAIAANO

TR F/sys/devices/system/cpu/cpuX/cpuidle/stateX T, S McpuliE PstateZFBEBRSHN—ET R, AFHERZIdleE
BARE

3.2 ERin)ER

3.2.1 cpuidle HEY usage IHHFEIE K

ZIRAE A Z BT dts EBERIREL timer I 57 H S

3.2.1.1 dts B EEIR

= dts EEEBIRE
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e soc_timer BY$HRS | FATHIR S SEFREHEXT £, F 0 FPGA MiB EREs s 32K B¢, LEEIRL
BES| AR 24M BYBS 3R ED B $HR

e 32 fiiFHEH, timer_arch AKH0_L arm,cpu-registers-not-fw-configured;
e timer_arch &fl_t arm,no-tick-in-suspend;

o idle-states HfY entry-latency-us. exit-latency-us. min-residency-us BMA/NEEEEIR, 5
HEINSRERTE. R ARBARENXE DS HHTTIRIE,

3.2.1.2 timer BEIZIFHE

=R timer B FRER:
o timer XohR=ZHF E

o timer IXENZEAYSFEIR, RIAY timer IXEHE sundi_timer 1 sunxi_timer @#h, £S5 timer
IREHEIEI EHB(F timer IRSHIE B IO

o EYEREIRILB LM gatingfE, FRIEERL LM timer TAERMER, idle TIERMT—1K
I&mEY tick, SBuftidle BE, FikhTtimer WapEIEH#H1THIA

3.2.2 WfaIx A cpuidle

cpuidle B9 state #IEH T diable Fig, fE disable T RF 1 BIAI XA %7 idle-state, WFH

HIFRE cpu B state, BEFoHERIE state BR TH disable T A5 1, EERITENE,

WFI (BP state0) FRIATEXEA, BIfERT disable B 1 HEEXF,

e X7 cpul B9 idle statel

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

o XM cpul 2B idle state

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

o XIF2E cpu BILER idle state

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

o FREXRZYHI cpul BV idle statel 3RS, 790 BNi% idle state /&, 79 1 BliZ idle state X ]
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# cat sys/devices/system/cpu/cpul/cpuidle/statel/disable
0

o RENARFZHFIFTAE cpu BY idle state K7, 70 BMi% idle state FFE, /9 1 BDiZ idle state X7

# cat sys/devices/system/cpu/cpu*/cpuidle/state*/disable
//cpuOiistate0RRE 7 X, BEINEEXRFERTE
//cpuOfistatel %7
//cpuOfistate2% 7]
//cpulfystate0FTF
//cpulfstatel (7]
//cpuOfistate2x 4]

O O O O O O+ FHORF = =
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REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( &) zaEENHIE
EFMFRAVLIR A PR 2B A D ™ m. RS AFIERIRER A EFr M LS fE B TEE
Wo EARNBIAERIRSRFMRMAEXREE, HREEASENERNRR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFIER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS EZ BT HmRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F ESHERZTFEHIR~ N, FEKES RVER~mhY
HizH, AIRERERTF[E=ZFHNFFE, BEBETEE = ANFANREEXNIFR, £&EFE
BUARAMERRTREEZ S IR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIAEBEEMNX S,
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