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D1 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

2.3.1 Device Tree Eo& 1B

REWMPEENZZESCHFMEFETENEREREE, IREMNXHEFNERIR A kernel/linux-
5.4/arch/riscv/boot/dts/sunxi/CHIP.dtsi(CHIP A &S, & sun20iwlpl &),

e of-thermal
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7 thermal #RA KX+,

RFEEY thermal zone. thermal Sensor. trip point. cooling
Device X R7E DTS XHAIREBIMENERER, of-thermal BIRMAIRIE DTS KRN

BBnhiEM, BEXRH of-thermal RRAER, FIRLBEAKR L.

thermal-zones{
cpu_thermal zone{
polling-delay-passive = <500>;
polling-delay = <1000>;
thermal-sensors = <&ths 0>;
sustainable-power = <1200>;

k po = <25>;
k pu = <50>;
k i = <0>;

cpu_trips: trips{
cpu_threshold: trip-point@0 {
temperature = <70000>;
type = "passive";
hysteresis = <0>;
}i
cpu_target: trip-point@l {
temperature = <80000>;
type = "passive";
hysteresis = <0>;
}i
cpu _crit: cpu crit@o {
temperature = <110000>;
type = "critical';
hysteresis = <0>;
}i
}i

coolingsmaps {
map0 {
trip = <&cpu target>;
cooling-device = <&CPUO
THERMAL NO" LIMIT
THERMAL NO LIMIT>;
contribution = <1024>;

};

mapl{
trip = <&cpu_target>;
cooling-device = <&gpu
THERMAL NO LIMIT
THERMAL NO LIMIT>;
contribution = <1024>;

}i

};
};

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

};

ve thermal zone{
polling-delay-passive = <0>;
polling-delay = <0>;

//REBIEE, RTREER(s)
/RERBIEE, INEERM (ns)

//BERETIRREERAE, RAATHENZRApower

//BE SRS EENpidipSER

// KRBTk RS RERpidfIpSH

//pidiis#g

//RRERGRITTETOELETR

/I RRERE RS EERSOEELES

/I RREFREELIOERSITIEX

//cpu SfcpowerilE

//gpu Pcpowert(E
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cpu_
ARIES RIS, BYARZER. REZSH, SATRSESEBRLTETER, KB,
AR, BRZEHERTHETSEEERNSENLS,
B, BEZSHNaTE—ERE LRESEBRTLEE, T mEiTERIKENEE,

R, URUFRNEEES, UE

thermal-sensors = <&ths 1>;

};

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

}i

targetT=fftemperature:

e Thermal driver

ths:

ths@02009400 {

compatible = "allwinner,sun20iwlpl-ths";

reg = <0x0 0x02009400 O0x0 0x400>;
clocks = <&ccu CLK BUS THS>;
clock-names = "bus";

resets = <&ccu RST BUS THS>;
nvmem-cells = <&ths calib>;
nvmem-cell-names = "calibration";
#thermal-sensor-cells = <1>;

e Cooling device

cpu device

};

CPUO: cpu@d® {

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>;

) o

dynamic-power-coefficient: cpuzhSIHFERE, P = ¢ * v * v * T / 1000000153K (B CcHEBSIBINER

cpu opp table
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cpu_opp_1 table: opp 1 table {

compatible = "operating-points-v2";
opp-shared;

opp@408000000 {
opp-hz = /bits/ 64 <408000000>;
opp-microvolt = <820000>;
clock-latency-ns = <244144>; /* 8 32k periods
18
0pp@816000000 {
opp-hz = /bits/ 64 <816000000>;
opp-microvolt = <880000>;
clock-latency-ns = <244144>; /* 8 32k periods
}i
opp@1OO8OOOOEO {
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 32k periods
};
opp@14166000000 {
opp-hz = /bits/ 64 <1416000000>;
opp-microvolt = <1100000>;
clock-latency-ns = <244144>; /* 8 32k periods
};

opp-hz: $iZ
opp-microvolt: SiZEMAIEE

*/

*/

*/

*/

i/

gpu device

};

gpu:

gpu@ox01800000 {
device type =."gpu";
compatible = "arm,mali-midgard";
reg = <0x0 0x01800000 X0 0x10000>;
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 gpu0>, <&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";
ss-coefficient = <36>;
ff-coefficient = <291>;

}i

static-coefficient: gpuBsdSINFEITERL

WRIFE © HiBEEREROBRAR.
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l dynamic-coefficient: gpusEhSIIFEITEZRL J

gpu dvfs

gpu dvfsik:
gpu: gpu@Ox01800000 {
gpu_idle = <1>;
dvfs status = <1>;
operating-points = <
/* KHz  uVv */
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 B2 &% EH

board.dts BFREE—MREFEMIRERFEE (30 demo ik, perfl k%) , EEMNEREREE
2EZE FEM Device Tree BUAEEESE, thermal {&R7F board.dts ¥ A AEE,

2.3.3 sysconfig E2E1%RA

thermal #&IR7E sysconfig FFLRF A BEE.

2.3.4 kernel menuconfig B2& %A

# N longan B%, $17./build.sh config #EFF&EHMMRE; A/5./build.sh menuconfig #HA
(=i

B4, #AZE Device Drivers ->Generic Thermal sysfs driver, 1 TFEFiR:
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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 %#, BkikJgpower \allocator

Thermal emulation/mode support:sziFthermaliRiEEINEE

generic cpu cooling support :fIFHERMcpu. cooling

generic device /cooling support:fIFFiEARdevice cooling
Allwinner sunxi next generation thermal driver:sunxi thermallRzf

2.4 TRAEZET T 4E

kernel/

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

|-- drivers/thermal/cpu cooling.c //thermal cpu coolingf{ig

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

2.5 IXTHHEZES 4R

o
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4.1 At F%E
4.1.1 AT H

o

4.1.2 ARTR

p

4.2 HWiE&A

4.2.1 &BF sensorig2E

AEIFEEEBE sensor MNEMNEE %ITXIE thermal zone BFA—#M, ZMNMEEMEXI
7£/sys/class/thermal B R T 2%E %) thermal zone, &% thermal zone BEE, TEMU
thermal zoneQ A:

E&thermal zonefyZes!

#cat sys/class/thermal/thermal zone0O/type
cpu_thermal_zone

EEthermal zoneBE

#cat sys/class/thermal/thermal zone0/temp
36000
REREAANC, L E361REKE

4.2.2 WIGEE

thermal BRERIUINEE, ATLIBIERILEERIYEERBES TSI,
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B Ethermal zoneORIEILERE

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

XiHFlthermal zoneORIIRINEEINEE

#echo 0 > /sys/class/thermal/thermal zone®/emul temp

4.2.3 KARE

LX) thermal zoneO 2R,

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

fRERFFBE cooling devicelIfRE!
#echo 0 > /sys/class/thermal/thermal zone0®/cdev*/cur state

4.2.4 AEIREHREE N OHEEIIEERNXR

451y stepwise imITREE, B dts EEBE.CHEARRRET cpu BITHME. T ZEF MR
fillo FRLAXSF stepwise RE&, S/ ENERE T IEERHEN,

5 stepwise miF RIEARE, WF IPA BITRE, CHRERERE FMEEERFTHEN. EFET
2, ATLLEd SERRR TS o

4.2.5 Mg ED @A K

f&24 cpu_crit@0 T =AY temperature AREAE, AL EXN.

cpu_trips: trips{

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

};

};
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ERY, 7E6EA PMIC MWARLE, AJeethREXHA PMIC REERIFIIEE, ¥ (Linux PMIC_
FA&IERE) o

pmu@®: pmu@0{

overtemp shutdown = <1>; //RFF, 0A%HE
overtemp value = <145>; /[ ERFEFRE

4.2.6 MAECCRIEZREBNBIORE

BILIRIEARERK, B trip-point@1 T =AY temperature 18 EHREH BITEE,

WEENEESTEINEE, AJLUEYMS) sustainable-power # trip-point@0 T 2AY tem-
perature; &HEHENAREN, ATUEERINEEERE T

cpu_thermal zone{

sustainablefpower = <1000>; /HRERITISRERAE, RATTDENZRApower

cpu_tnips: trips{

cpu_threshold: trip-point@0 A
temperature = <70000>; /I RRAFRITEIOELEHR
type = "passive";
hysteresis = <0>;

}i

cpu_target:, trip=point@l {
temperature = <80000>; /I RRAFREEERSOELA
type = "passive";
hysteresis = <0>;
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4.2.7 HRIEF A

o FRERINFEM cpu AIMEM, W ondemand. conservative. powersave %, i¥MQ
(D1 Linux CPUFREQ HXiEm) o
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