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1.1 XHEfET

ZEBAXENAT thermal BSRIFRIEERE H7E, URIAIRERIRE,

1.2 BIRRE

thermal #BIRF %, #HiP AR,

1.3 EHEE

\o.,
B

® 1-1: SFmYIR

B AIZhRZS IXTh S5
D1-H Linux-5.4 drivers/thermal/*
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2.1 {RIRINBENLE

Thermal BIFFIEHIRS, HINGERET temperature sensor ME %A1 CPU. GPU FHig#&
HREME, AERIENEER, 2 CPU. GPU Hig&MIAMER, X CPU. GPU %ig&M
RASIERHITIRS, REASLWY CPU. GPU Fi&FBEMAFITH, BH SOC BEEE,

[PA(Intelligent Power allocator) ;B#F%HE&: 3|\ PID =%, RIERFBEIEHE power
BEMEE, FHiE power B IIAERS,

2.2 HRRNENEH

xr 2-1:_ NiENA

RiE BieA

Temperature/sensor  mE{ERIE,

Thermal CPU BEEHRS.

CPU R4 IEES,

GPU BRI,

thermal zone BRMAE K trip mHEXE84 themal core F&R %,

cooling device themal core F£&4@id cooling device ¥ CPU. GPU %i&
BERAIMZHI TR,

2.3 RIRECE TR

& 2-2: FEZH cooling device FlI&

Famg
[ CPU GPU CHARGERCPUIDLE VE ISP DE
DIH  Linux A% F%F I8 IR F2H FuH

5.4 ¥
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2.3.1 Device Tree E2& i BH

REWPEFEENEZXCFBEFEENEREREE, KENXHFHNEZF N kernel/linux-
5.4/arch/riscv/boot/dts/sunxi/CHIP.dtsi(CHIP AW &S, 1 sun20iwlpl &),

e of-thermal
7f thermal #RF .k H, ZTFEEI thermal zone. thermal Sensor. trip point. cooling

Device BIXATE DTS XHRIZRMENIENIEIAR, of-thermal IR EIEIE DTS FEARIA
BEWMEM, BEXFEMR of-thermal HEiRHEF, FIREHLEEAXR L,

thermal-zones{
cpu_thermal zone{

polling-delay-passive = <500>; //REBIRE, RISRERL (ns)
polling-delay = <1000>; //REXREIEHRE, RIRERRE(ms)
thermal-sensors = <&ths 0>;

sustainable-power = <1200>; //BRERIFISRERANE, RARNSENRApower
k_po = <25>; //BEg R RENpidipSER

kK pu = <50>; // FBE TSR RENpidHpEEL

k i = <0>; //pidHisEk

cpu_trips: trips{
cpu_threshold: trip-point@® {

temperature = <70000>; /I RRAFRIETEIOELETR
type = "passive";
hysteresis = <0>;

};

cpu_target: trip-point@l' {
temperature = <80000>; /I RREF R RERSOELE
type = "passive";
hysteresis/ = <0>;

i

Cpu crit: cpu crit@o {
temperature = <110000>; //RREFGRELLOEFR ST EXN
type = "critical";
hysteresis = <0>;

+

};

cooling-maps {
map0 {
trip = <&cpu_target>;
cooling-device = <&CPUO
THERMAL _NO LIMIT
THERMAL _NO_LIMIT>;
contribution = <1024>; //cpu EcpowertE
b
mapl{
trip = <&cpu target>;
cooling-device = <&gpu
THERMAL NO LIMIT
THERMAL_NO_LIMIT>;
contribution = <1024>; //gpu Ecpowe riXE

};
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};

gpu_thermal zone{
polling-delay-passive = <500>;
polling-delay = <1000>;
thermal-sensors = <&ths 0>;

};

ve thermal zone{
polling-delay-passive = <0>;
polling-delay = <0>;
thermal-sensors = <&ths 1>;

};

ddr_thermal zone{
polling-delay-passive = <0>;
polling-delay = <0>;
thermal-sensors = <&ths 3>;

};

cpu_targetTmHFHtemperature:
AIRIEF RIS, EHREZEH,. REZEH, SATRAESREBEA TETER, HiEET.
U, URIIFRNEEES, FUEEIR, BHZsHE
FIE, BREZSHEMSE—CREELBESEE R TS, LU~

==

=17

fE T mEEERNESENNE.
ERREVEE.

e Thermal driver

};

ths:

ths@02009400 {

compatible = "allwinner,sun20iwlpl-ths";

reg = <0x0 0x02009400 0x0 0x400>;
clocks = <&ccu CLK BUS THS>;
clock-names = "bus";

resets = <&iccu RST_BUS_THS>;
nvmem-cells = <&ths calib>;
nvmem-cell-names = "calibration";
#thermal-sensor-cells = <1>;

e Cooling device

cpu device

CPUO: cpu@® {

device type = "cpu";

reg = <0>;

status = "okay";

compatible = "riscv";
riscv,isa = "rv64imafdcvsu";
mmu-type = "riscv,sv39";

clocks = <&ccu CLK RISCV>;
clock-frequency = <24000000>;
operating-points-v2 = <&cpu_opp table>;
cpu-idle-states = <&CPU SLEEP>;
#cooling-cells = <2>;

WRIFE © HiBEEREROBRAR.
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dynamic-power-coefficient: cpumhSIHFERE, HP = c * v * v * f / 100000013K

) o

(BE LSRR

cpu opp table

};

cpu_

opp_1 table: opp 1 table {
compatible = "operating-points-v2";
opp-shared;

opp@4068000000 {
opp-hz = /bits/ 64 <408000000>;
opp-microvolt = <820000>;
clock-latency-ns = <244144>; /* 8 32k periods
18
opp@816000000 {
opp-hz = /bits/ 64 <816000000>;
opp-microvolt = <880000>;
clock-latency-ns = <244144>; /* 8 32k periods
}i
opp@1008000000 {
opp-hz = /bits/ 64 <1008000000>;
opp-microvolt = <940000>;
clock-latency-ns = <244144>; /* 8 32k periods
}i
opp@1200000000 {
opp-hz = /bits/ 64 <1200000000>;
opp-microvolt = <1020000>;
clock-latency-ns'= <244144>; /* 8 32kapériods
}i
0pp@1416000000/{
opp-hz =//bits/ 64/<1416000000>;
opp-microvolt = <1100000>;
clock-latency-ns = <244144>; /* 8 32k periods
}i

opp-hz: #iZ
opp-microvolt: SAZEIIRAYEE

*/

*/

*/

*/

*/

gpu device

gpu:

gpu@0x01800000 {
device type = "gpu";
compatible = "arm,mali-midgard";
reg = <0x0 0x01800000 0x0 O0x10000>;
interrupts = <GIC SPI 95 IRQ TYPE LEVEL HIGH>,
<GIC SPI 96 IRQ TYPE LEVEL HIGH>,
<GIC SPI 97 IRQ TYPE LEVEL HIGH>;
interrupt-names = "JOB", "MMU", "GPU";
clocks = <&clk pll gpu>, <&clk gpu®>, <&clk gpul>;
clock-names = "clk parent", "clk mali", "clk bak";

#cooling-cells = <2>;

ipa dvfs:ipa dvfs {
compatible = "arm,mali-simple-power-model";
static-coefficient = <17000>;
dynamic-coefficient = <750>;
ts = <254682 9576 Oxffffffo8 4>;
thermal-zone = "gpu thermal zone";

WRIFE © HiBEEREROBRAR.

RE—IAF




@ LWIWER
MXHEER: WE

ss-coefficient
ff-coefficient

};

<36>;
<291>;

18
static-coefficient: gpuBdSIIEITERI
dynamic-coefficient: gpusEhSIFEITERL

gpu dvfs

gpu dvfsi:
gpu: gpu@ox01800000 {
gpu_idle = <1>;
dvfs status = <1>;
operating-points = <
/* KHz  uV */
600000 950000
576000 950000
540000 950000
504000 950000
456000 950000
420000 950000
384000 950000
360000 950000
336000 950000
306000 950000

2.3.2 board.dts Eo &% H

board.dts BT REE— MREFEIEEZREE (W0 demo ), perfl k%) , EEMEEREE
2EZ= FEM Device Tree BIAECE{E 2 thermal #IR7E board.dts LA I BEE.

2.3.3 sysconfig Fo& e

thermal #R3IR7E sysconfig FFEEF A ABEE,

2.3.4 kernel menuconfig E2E1%RA

#N longan BR, #117./build.sh config iEFEFEMAME,; #A/E./build.sh menuconfig #A\
FoE R H.

B, #AE| Device Drivers ->Generic Thermal sysfs driver, 0 TFEFfR:

WRAFRE © BseEREROERAE. RE—TNF 6
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-B- Generic Thermal sysfs driver

[*] cxpose thermal sensors as hwmon device
[*] APIs to parse thermal data out of device tree
[*] cnable writable trip points

Default Thermal governor (power allocator) ---=

rair-share thermal governor

Step _wise thermal governor

Sang Bang thermal governor

Jser_space thermal governor

-F “ower allocator thermal governor

[*] generic cpu cooling support

[ ] Generic clock cooling support

[*] Leneric device cooling support

[*] Thermal emulation mode support

< > JorIQ Thermal Monitoring Unit

<¥ > Mlwinner sunxi next genaration thermal driver
ACPI INT340X thermal drivers ----
allwinner(SUNXI) thermal drivers --->

2-1: thermal &

FCE S ER

Default Thermal governor 3&#F, ZXikJIpower fallocator

Thermal emulation/mode support:sziFthermaliRiEEINEE

generic cpu cooling support :fIFERARcpu cooling

generic device /cooling support:¥IF:@AAYdevice cooling
Allwinner sunxi next generation thermal driver:sunxi thermallRzf

2.4 JRAEZET T4

kernel/

|-- drivers/thermal/sunxi_thermal-ng.c //thermal sensordRzif{3

|-- drivers/thermal/cpu_cooling.c //thermal cpu coolingft3

|-- drivers/thermal/devfreq cooling.c //thermal devfreq coolingftig

2.5 IXTHHEZES TR

o
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4.1 PAGE
4.1.1 X TA

o

4.1.2 FIATR

o

4.2 W&

4.2.1 &BF/sensor 2E

AEFEBE sensor WNEHACEE EIEXIE thermal zone BA—#H, ZMEERIEXI
f£/sys/class/thermal B R Ft&HE %A thermal zone, & thermal zone BEE, TEUU
thermal zoneO Af:

#E&thermal zonefyZa!

#cat sys/class/thermal/thermal zone0O/type
cpu_thermal zone

E&thermal zonelBE

#cat sys/class/thermal/thermal zone0O/temp
36000
RESMANC, L E36REKE

4.2.2 EHNEE

/

thermal B:REZENINEE, PILUBEEINEERIEERIKEES FTE TN,
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B Ethermal zoneORIEILERE

#echo 80000 > /sys/class/thermal/thermal_zone®/emul_temp

ZFthermal zoneOMIIEINEEINAE

| #echo 0 > /sys/class/thermal/thermal_zone0/emul_temp

4.2.3 KRHARE

LX) thermal zoneO BRI,

KHRITERER
#echo disabled > /sys/class/thermal/thermal zone®/mode

fRBRFRA cooling devicelIpRH!
#echo 0 > /sys/class/thermal/thermal zone0/cdev*/cur state

4.2.4 ARIRERIE N CHEEIEERNRA

B4 stepwise RIFHREE, @id dts BBBOAREREEET cpu iB1TME. FTHIZEMRER
#llo FRLAXYTF stepwise IREE, SF ERERE MEERBEN.

5 stepwise REZRIEAE, T IPA RITHRE, SHERSERE THRERTHEN. EFET
2, AILLEd SERERAS o

4.2.5 WS m A FA

f&E4 cpu_crit@0 T =H temperature ARAE, AL EXN.

cpu_trips: trips{

cpu_crit: cpu crit@o {
temperature = <110000>; //RREFGRERLLOEM ST ERN
type = "critical";
hysteresis = <0>;

};

};

BB, E6EA PMIC AR LE, AJeetHEEXE PMIC RIdRRIFIIEE. * (Linux PMIC_
FREERD o
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pmu@: pmu@0{

overtemp shutdown = <1>; //SRFF, 04X
overtemp value = <145>; //ERERIFRE

4.2.6 MEMEBURIERBIBINEE

B LIRIE A R EK, &K trip-point@1 T =AY temperature RE RN BINEE,.

WELENEESTEINEE, AJLUEYM%) sustainable-power # trip-point@0 &R tem-
perature; HEHENAREN, ATUEERINEEER T

cpu_thermal zone{
sustainable-power = <1000>; [/ RERIFSRERAE, RARSEHZRApower

cpu_trips: trips{

cpu_threshold: trip-point@0d {
temperature = <70000>; 1/ RERARFGRIEETIOEEAFTR
type = "passive";
hysteresis = <0>;

i

cpu target: trip-point@l {
temperature = <80000>; /I RREGRERERSOELE
type = "passive";
hysteresis = <0>;

4.2.7 HMRIEF A

o FRAFRINFEMN cpu ASAEKES, %0 ondemand. conservative. powersave &, ¥ (D1-
H Linux CPUFREQ FHX%35m) o
o cpufreq MFREMR. GRS, FHZ@HREHFEAR,
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E{E =R
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AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

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

(ot

LLWINER LLWINER LLWIMWER'
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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,

WRINFE © HRB2ERRRNERAR. RE—IF 12



	前言
	文档简介
	目标读者
	适用范围

	模块介绍
	模块功能介绍
	相关术语介绍
	模块配置介绍
	Device Tree配置说明
	board.dts 配置说明
	sysconfig配置说明
	kernel menuconfig 配置说明

	源码结构介绍
	驱动框架介绍

	模块使用范例
	FAQ
	调试方法
	调试工具
	调试节点

	常见问题
	查看sensor温度
	模拟温度
	关闭温控
	不同温控策略下芯片性能和温度的关系
	如何设定过温不关机
	如何修改温控策略的目标温度
	其他温控方法



