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Thermal 22T A EEXI—ESIFRIEIEE governor I=HRFRE, LARIILES Hig#aUESRER

B, Thermal framework F governor, core, cooling device, sensor driver £HpY, {4ZEFIUNT :
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sysfs

user space
N

kermnel space

thermal

framework

|

Thermal governor: FBFRFE cooling device ERFEMIN, FEUHAREE. BRI Linux4.4 Riz+E
BTWTJLF governor:

e power_allocator: S|\ PID (LLBI-FRD-15) =4, IRIEXMANRE, s17545% cooling device
SEC power, Fi§ power FRSTE, WMAZIRIERERFBTRAIZIR,

e step_wise : IRIBHAENHRE, cooling device ZRXFEIA,

o fair share : SRERIHLLIRZHY cooling device {E5EHE.

e userspace: APRHITER,

Thermal core: Xd thermal governors # thermal driver #4772/ 05, FHEN 7 iamMa0EO.

Thermal sensor driver: sensor 3Kz, FAF3REGEE, b tsadc,

Thermal cooling device: &REETTLAFERANIZE, tbal CPU. GPU, DDRZ,
LEBERE

Governor HBx{H5:

e ffe

* power allocatorifizsmg */
* step wiselR g */

* fair sharelfizifimg */

* yserspaceimfEsEng */

drivers/thermal/power_allocator.c
drivers/thermal/step_wise.c
drivers/thermal/fair_share.c
drivers/thermal/user_space.c

AN RN

Cooling device H8XHS:

drivers/thermal/devfreq_cooling.c
drivers/thermal/cpu_cooling.c

Core HX1B:
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drivers/thermal/thermal_core.c

Driver #8Xf{H5:

drivers/thermal/rockchip_thermal.c /* B TRK33684MuIHARF & tsadciksh */
drivers/thermal/rk3368_thermal.c /* RK3368F & tsadciiks) */

feERiE
Menuconfig Bt&

<*> Generic Thermal sysfs driver --->
--- Generic Thermal sysfs driver
[=] APIs to parse thermal data out of device tree
[*] Enable writable trip points
Default Thermal governor (power_allocator) ---> /* default thermal
governor */
[1] Fair-share thermal governor

[ 1] Step_wise thermal governor /% step_wise governor
*/

[1] Bang Bang thermal governor

[*] User_space thermal governor /* user_space governor
*/

—¥— Power allocator thermal governor /* power_allocator
governor */

[*] generic cpu cooling support /* cooling device */

[ 1] Generic clock cooling support

=] Generic device cooling support /* cooling device */

[1] Thermal emulation mode support

< > Temperature sensor driver for Freescale i.MX SoCs

<F> Rockchip thermal driver /* thermal sensor
driver */

< > rk_virtual thermal driver

<F> rk3368 thermal driver legacy /* thermal sensor
driver */

@i Default Thermal governor BcEIN, AILUGEERAREE, FFAETLMRIESLIR-mERHITIE
E&O

Tsadc BtE

Tsadc FERBIEHF/EA thermal sensor, FITFERECEE, BEFEE DTSI 0 DTS &MYBECE.
LA RK3399 A5, DTS| E3FAN TS :

tsadc: tsadc@ff260000 {
compatible = "rockchip,rk3399-tsadc";

reg = <0x0 0xff260000 O0x0 0x100>; /% T AR R A A b B K
fEx/

interrupts = <GIC_SPI 97 IRQ_TYPE_LEVEL_HIGH 0>; /* s 2k jyil =/

assigned-clocks = <&cru SCLK_TSADC>; /* TAERT#F, 750KHZ */

assigned-clock-rates = <750000>;
clocks = <&cru SCLK_TSADC>, <&cru PCLK_TSADC>;  /* [{EmHEhAIE Eiteh */
clock-names = "tsadc", "apb_pclk";
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resets = <&cru SRST_TSADC>; /% BAES */

reset-names = "tsadc-apb";

rockchip,grf = <&grf>; /% BlHgrfib, o ramE */
rockchip,hw-tshut-temp = <120000>; /% SHEREERE, 1208 K)E %/
/* tsadcit 5| HIACE, SZREMFIEE: gpioflotpout */

pinctrl-names = "gpio", "otpout";

pinctr1-0 = <&otp_gpio>;

pinctrl-1 = <&otp_out>;

/%

* thermal sensor#nifl, FintsadcdLMEN—4thermal sensor,
* SRR 7 9l FHtsadc s i T B LA S
* InRSsoCcE I HA —1tsade, FJLLWENO, Hid— AU E N,

:‘:/
#thermal-sensor-cells = <1>;
status = "disabled";
I
/7': Iouﬁﬂﬁ 7':/

pinctrl: pinctrl {
tsadc {
/% ME Ngpioki */
otp_gpio: otp-gpio {
rockchip,pins = <1 6 RK_FUNC_GPIO &pcfg_pull_none>;
5
/* B Nover temperature protectionfiz */
otp_out: otp-out {
rockchip,pins = <1 6 RK_FUNC_1 &pcfg_pull_none>;
5
};

DTS WELE, FERTHFEY CRU SMNEE GPIO £, KEBFEMIESHEFEEN. FEHIE
BERRWMNREE SR GPIO S, B EFEERIE tsadc it 5 BIEE PMIC SR, BNREERERM
CRU E1,

&tsadc {
rockchip,hw-tshut-mode = <1>; /* tshut mode 0:CRU 1:GPIO */
rockchip,hw-tshut-polarity = <1>; /* tshut polarity 0:LOW 1:HIGH */
status = "okay";

i

2EH"Documentation/devicetree/bindings/thermal/rockchip-thermal.txt",

Power allocator SRESHcE

Power allocator iBf=5RRE5 I PID (ELABI-FRS-RH9) =6, 1RIBHENEE, 1785485 cooling device
EE power, BEEAFMETSERY power LUK, BIRILUEITHARS, EERELFH, vIHEH
power FENE/N, ANEfTHSIERGIEIIRE, NMAZIRIEEERHISRER,

CPU EtE&

CPU EEEHES cooling device, TTmpEEE S#cooling-cells, dynamic-power-coefficient /&
%,

A RK3399 7941
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cpu_

7':/
it

cpu_|

e

10: cpu@0 {

device_type = "cpu";

compatible = "arm,cortex-a53", "arm,armv8";

reg = <0x0 0x0>;

enable-method = "psci";

#cooling-cells = <2>; /* cooling devicetrifl, FRiZ&&UMEN—1cooling device

clocks = <&cru ARMCLKL>;
cpu-idle-states = <&CPU_SLEEP &CLUSTER_SLEEP>;
dynamic-power-coefficient = <100>; /* ZIEIHEHMC, BhEIFEATANPdyn=C*VA2*F

b0: cpu@l00 {

device_type = "cpu";

compatible = "arm,cortex-a72", "arm,armv8";

reg = <0x0 0x100>;

enable-method = "psci";

#cooling-cells = <2>; /* cooling devicelrifl, EniZk& I UAEN—4cooling device

clocks = <&cru ARMCLKB>;
cpu-idle-states = <&CPU_SLEEP &CLUSTER_SLEEP>;
dynamic-power-coefficient = <436>; /* H T ilHaADFENZE */

GPU fitE

GPU EBEFHYEA cooling device, TTmBEG#cooling-cells EEF] power_model Fi 5.

LA RK3399 J9f1:
gpu: gpu@ff9a0000 {

compatible = "arm,malit860",
"arm,malit86x",
"arm,malit8xx",
"arm,mali-midgard";

reg = <0x0 0xff9a0000 0x0 0x10000>;

interrupts = <GIC_SPI 19 IRQ_TYPE_LEVEL_HIGH 0>,
<GIC_SPI 20 IRQ_TYPE_LEVEL_HIGH 0>,

<GIC_SPI 21 IRQ_TYPE_LEVEL_HIGH 0>;
interrupt-names = "GPU", "JOB", "MMU";

clocks = <&cru ACLK_GPU>;
clock-names = "clk_mali";
#cooling-cells = <2>; /* cooling devicefrill, RRIZK&ALIMEN—1cooling device

power-domains = <&power RK3399_PD_GPU>;
power-off-delay-ms = <200>;
status = "disabled";

gpu_power_model: power_model {
compatible = "arm,mali-simple-power-model";
static-coefficient = <411000>; /* HFitHBEE&SIFEKSE */
dynamic-coefficient = <733>;  /* HTiIEIESIFMSE *
ts = <32000 4700 (-80) 2>; /* AT IEEBSIFENSH </

<
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thermal-zone = "gpu-thermal"; /* Mgpu-thermal3RBURSE, M FitEH&EE */
i
IFg

Thermal Zone ft&

Termal zone T RFEATFE ERIERIEEXIISEFFEMII NAYEFPEEO.
XL RK3399 F945:

thermal_zones: thermal-zones {

/% — AR thermal zone, FU&EARHEISAIASE */

soc_thermal: soc-thermal {
/¥ BEETtrip-point-0f8 2 HIME, FHE20ms3RE—IRIRE */
polling-delay-passive = <20>; /* milliseconds */
/* BT trip-point-0f8EMME, MFE1000ms R —IARE */
polling-delay = <1000>; /* milliseconds */
/% WBEETtrip-point-1iEEMER, R4/ lcsicooling devicelfiggsE */
sustainable-power = <1000>; /* milliwatts */
/* Hpithermal zoneifidtsadcO3KEURE */
thermal-sensors = <&tsadc 0>;

/* tripsB S AFRERE, ANRPEER, REA—EHE */
trips {
/%
*ORIEIRME, I ERE R I G T, AA—E S EIREIE,
* power/NE|—EFEE A TR IR Hl A
*/
threshold: trip-point-0 {
/% 708 IR, RIS TR TAE, I+ H 7085 KE g tsadcfil &k 4 Wi —A if{E

*/
temperature = <70000>; /* millicelsius */
/* IR T temperature-hysteresishl ik i, S4aTARSZIN, (HRHELLE R
i */
hysteresis = <2000>; /* millicelsius */
type = "passive"; /* FonEidixiREERN, {[fHpolling-delay-passive
*/
};
/% REEHPRREL, WS RS AT ZE </
target: tr1p—po1nt—1 {
/% BRI I B A S R AN R 854 IR, HL8 5 8% IR FE /2 tsad cflk H b g —
E */

temperature = <85000>; /* millicelsius */

/* BT temperature-hysteresisiffil i, XaiARSH, (HRHELRE RN
JUH */

hysteresis = <2000>; /* millicelsius */

type = "passive"; /* FonEidixiREERN, {4 polling-delay-passive

};
/% IR RAE, AR BEASIR IR BT, R AEE S, IERGEE ¥/
soc_crit: soc-crit {
/* B 115G IREE S, JE H1158% IR 2 tsadc il R It — AN RE  */
temperature = <115000>; /* millicelsius */
/* BEK T temperature-hysteresisiffiik W, Z4FIASZIL, (HEHEZLE R ML
i */
hysteresis = <2000>; /* millicelsius */
type = "critical"; /* FoEd AR, EiF ¥/
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/* cooling deviceftE T, BANF AKX —1cooling device */
cooling-maps {
map0 {
/%
* RI/nfEtarget tripl, i%cooling deviceA#2fEMH,
* %[ Tpower allocateriligiZiiiHtarget
*/
trip = <&target>;
/¥ A53fii’hcooloing device, THERMAL_NO_LIMITANER/ER], {HAMAZIH */
cooling-device =
<&cpu_10 THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <4096>; /* 5 IFERSFeLI4096/102445, FH T A% ST

MRE =/
i
mapl {
/%
* Konfitarget tripF, i%cooling device A ilefEH,
* Xt-Fpower allocaterifligdiZilfitarget
*/
trip = <&target>;
/% A72f#ihcooloing device, THERMAL_NO_LIMITAESER, {HNLHUE */
cooling-device =
<&cpu_b0 THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <1024>;/* i[HINFERNRLI1024/102445, T 8% FE AN+
REE */
55
map2 {
/%
* RIRfitarget tripF, i%cooling deviceA#ziEH,
* %-Fpower allocateriiifhZilHtarget
*/
trip = <&target>;
/* GPUfitAcooloing device, THERMAL_NO_LIMITAEAEM, {HAZi */
cooling-device =
<&gpu THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <4096>;/* 5 INFENLI4096/10241, T i EEB&AT 7 Al
R */
bE
i
i

/% = AR R —4thermal zone, HAEIRIERIEACSE, MFTthermal zone XM TRIGE
JEo*/
gpu_thermal: gpu-thermal {
/% AR RIS E NSO A RAER, JRESRWAUH */
polling-delay-passive = <100>; /* milliseconds */
/% FFBB1000msHREL— K */
polling-delay = <1000>; /* milliseconds */

/% Hpithermal zoneididtsadcl3kEURE */
thermal-sensors = <&tsadc 1>;



S5
#"Documentation/devicetree/bindings/thermal/thermal.txt", "Documentation/thermal/power_a
llocator.txt",

miE SR
BLSRRINCHIER, —RIABBEN. SFLENBBRET-RINESNEE, EBRERTLILLT

TEIHT:
(1) BEBRREE.

BRIRFAIAE 70 ELALREFRTF (EMEMREGERE) , &EREAEY 85 E, B 115 ER
RER. TREMUWTES:

thermal_zones: thermal-zones {
soc_thermal: soc-thermal {
trips {
threshold: trip-point-0 {
/%
* 70RELA IRIEF UG TAR, 4% 7 ARMUR R R AI R, (EA—E 5 ks,
* AfRsustainable-powerf %
*/
temperature = <70000>; /* millicelsius */
hysteresis = <2000>; /* millicelsius */
type = "passive";
};
target: trip-point-1 {
/% WER G iR N 85 */
temperature = <85000>; /* millicelsius */
hysteresis = <2000>; /* millicelsius */
type = "passive";
};
soc_crit: soc-crit {
/% BE11SE RGHE */
temperature = <115000>; /* millicelsius */
hysteresis = <2000>; /* millicelsius */
type = "critical";

e

(2) H%E cooling device,

LA RK3399 Afl, BLr=REERZ CPU 1 GPU, FLUMIITEE:

thermal_zones: thermal-zones {
soc_thermal: soc-thermal {

/% A53. A72. GPU=AMBIERALIENcooling device, A@EFEMFEE */
cooling-maps {
map0 {
trip = <&target>;
cooling-device =
<&cpu_10 THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;


af://n114

contribution = <4096>;

bE
mapl {
trip = <&target>;
cooling-device =
<&cpu_b0 THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <1024>;
bE
map2 {
trip = <&target>;
cooling-device =
<&gpu THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <4096>;
s

LR OEE CPU, sJLMIN FERS

thermal_zones: thermal-zones {
soc_thermal: soc-thermal {

/¥ HAAS3. A72PiMEEE Ncooling device, I @i B %]
cooling-maps {
map0 {
trip = <&target>;
cooling-device =
<&cpu_10 THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <4096>;

};
mapl {
trip = <&target>;
cooling-device =
<&cpu_b0 THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <1024>;
55

(3) 1E%E sustainable-power,

£ (1) FIRET— 70 EZ 85 BAFEE, FRREAFRE 70 ERRMERSIRMEA— LA power (B,
BEERENHS, power TR/, BEI—ERERTAMIN, RBERETF S, power SRELE
i€, SRERBAREEIEE, P 70 ERRHER 2REEENR BERGERE T, HAr—ESkEm, BiR
HARHMERESRAT LUEIZ &2 sustainable BHEHITIRZE,

BURAIREREBIY 70 ERSRRFHATIE, BEERIRENRTAEN, 75 NIRRT
(XEERATLUA BRI EEAIEE) | BB 85 [, BPATILISEL 75 AT
power [EEFAT cooling device MBAMHFEZ R, REBLHNGR, EEBREAIOTR.

RS NEFSINFMENESINRE, HEANSBIINT:



SR A
/* a. by c. d. GEWE, EDTSIHACE, REFEVMERIT, TREE, VERHEE, TERELEL

W */
t_scale = (a * TA3) + (b * TA2) + (¢ * T) + d
v_scale = VA3
P(s)= C * T_scale * V_scale

B DFEA

/* CR¥E, fEDTSIHEE, REFFOMERITT, VEHEE, FREIER, &ERELIEILAE */
P(d)=C * VA2 * F

LA RK3399 795, {RRi& AS3. A72. GPU #3ETI{E, #EERF, LFMFERESMHSBIH
1416MHz (1125mV) . 1800MHz (1200mV) . 800MHz (1100mV) , IhiEitEanTF:

AS53 FAIN#E: € = 100 (dynamic-power-coefficientfid & 100D , V = 1125mV, F =

1416MHz, PU#%
P_d_a53 = 100 * 1125 * 1125 * 1416 * 4 / 1000000000 = 716 mw

A72 FAINFE: C = 436 (dynamic-power-coefficientlit & N436) , Vv = 1200mvV, F =

1800MHz, X#%
P_d_a72 = 436 * 1200 * 1200 * 1800 * 2 / 1000000000 = 2260 mw

GPU #A&Th#E: € = 733 (dynamic-coefficientfit® 5733) , v = 1100mV, F = 800MHz
P_d_gpu = 733 * 1100 * 1100 * 800 / 1000000000 = 709 mw

GPU #&Ih#E: DTSIHstatic-coefficientfiE 5411000, tshiE 432000 4700 -80 2, MiC =
411000,
a=2,b=-80, c=4700, d = 32000, HEANTFHEFHKEEMT = 75000mC, Vv = 1100mv
t_scale = ( 2 * 75000 * 75000 * 75000 / 1000000 ) + ( -80 * 75000 * 75000 /
1000) +
( 4700 * 75000 ) + 32000 * 1000 = 778250
v_scale = 1100 * 1100 * 1100 / 1000000 = 1331
P_s_gpu = 411000 * 778250 / 1000000 * 1331 / 1000000 = 425mw

P_max = P_d_a53 + P_d_a72 + P_d_gpu + P_s_gpu = 4110mw

EE: AITRAGPUATHER ARG Ll ARSI, hr Rl exel A% v+ 5 LB T5 (E;

EAFKAIEAE 75 ERATEIA, FRLARTLASGLE 75 FERTHY power AERAKHI power, @IS TATITE
18 sustainable BY{E:

2 * sustainable / (target- threshold) * (target- 75) = P_75
2 * sustainable / (85 - 70) * (85 - 75) = 4110
1761mw

sustainable
sustainable
sustainable

+ +

DTSI & sustainable-power SEBEEA 1761, SEMARARNAS, ELE0 Antutu, Geekbench &, It
trace 8, HISTRIEENTHER, SiEEY lisa TELEST, EEEEHATH], NIRRT
BRI INZE, SR, BRTETRER,

(4) 8% contribution,

I &% cooling device XJMAY contribution FTLAEZEMETIRFFIESARE, BMEARE, LaRE
79791024, BRAESERT, AS3H0A72 &iiltEislT, KU AS3 ERSHMEIN, IXATUNERIELL A72
5h#sm, TTLAEA AS3 B contribution, ELAMMEES:

thermal_zones: thermal-zones {



soc_thermal: soc-thermal {

cooling-maps {
map0 {
trip = <&target>;
cooling-device =
<&cpu_10 THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <4096>; /* MZRIAE1024, 4096 */

};
mapl {
trip = <&target>;
cooling-device =
<&cpu_b0 THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <1024>;
bE

(5) 3REX trace #UREDHT.
B, FEFF menuconfig H trace BIIEXECE.

Kernel hacking --->
[*] Tracers --->
--- Tracers

] Kernel Function Tracer

EnabTle trace events for preempt and irq disable/enable
Interrupts-off Latency Tracer
Preemption-off Latency Tracer

Scheduling Latency Tracer

Trace process context switches and events
Trace syscalls

] Create a snapshot trace buffer

Branch Profiling (No branch profiling) --->

[1] Trace max stack

Support for tracing block IO actions

Add tracepoint that benchmarks tracepoints
Ring buffer benchmark stress tester

Ring buffer startup self test

Show enum mappings for trace events

Trace gpio events

L T e TN s T e T e Y e Y s I e |
[Ny Ny N U N

L T s T e TRVANSY s B |
[y T R R VA T T |

7E—: @id trace-cmd #MEX log, lisa AU TEEHHA trace-cmd, lisa ISR LIS # lisa 16
XA, ®Bid adb ¥& trace-cmd push BIB#5iR, AEEISI FaSIRBGRIEHEX log:

/% -bIREGEALIIRN, BAZEKb, AFEFPEGDDREEA I, TR ZEHTE */
trace-cmd record -e thermal -e thermal_power_allocator -b 102400

Ctr+C AILMZIEICR log, HRIBR TSR trace.dat X, BIILA T apSHHRE1:

trace-cmd report trace.dat > trace.txt



B adb B34 pull B PC E, BFFIAOEEEY lisa TEDHT. ALUE trace.dat 3244 pull
Z PC b, 7£ PC LM trace-cmd &&#AY trace.txt,

FiEZ: WA trace-cmd TH, B < RIAERIEHERA log,
FriZiEiEtEsk trace:

echo 1 > /sys/kernel/debug/tracing/events/thermal/enable
echo 1 > /sys/kernel/debug/tracing/events/thermal_power_allocator/enable
echo 1 > /sys/kernel/debug/tracing/tracing_on

EEFIEDE trace #UE, FHREFRIE:

cat /sys/kernel/debug/tracing/trace

BATLAEE adb EIEESE pull tHE:

/% FRECGRIE S, ATLLE I T T trace. txtiE T, BREAH isa T AT */
adb pull /sys/kernel/debug/tracing/trace ./trace.txt

Hethi{F:

echo 0 > /sys/kernel/debug/tracing/tracing_on /* #{=fHEE */
echo 0 > /sys/kernel/debug/tracing/trace /* B ENEE </

ARPSEONE

AP&SEOE/sys/class/thermal/ BR T, BARZEH DTSI & thermal zone T rafVBCEXIN., BRIF
& thermal zone TR FRE—NFTM, XJRi/sys/class/thermal/BF Tt RE thermal_zone0 FH
R, BROEEEHRNFTE, Xh/sys/class/thermal/BR T4 A thermal_zone0
thermal_zone1 FEHR, BIRAFSEOTLUMEEIEREE, EESMEES,

LA RK3399 A5+, /sys/class/thermal/thermal_zoneO/BRE FE SN TERNEE:

temp /¥ AR */

available_policies /% HFERIESENS */

policy /% AT R %/

sustainable_power /% R REIRE TN power i */
integral_cutoff /% PIDELEHF IR SR AR AHR e - R i i
<integral_cutoff */

k_d /% PIDEIETIHHDIIREH IS4 */

k_i /% PIDELEHIMEIMEHERIZSH */

k_po /% PIDEETIHHEPHINHEH IS4 */

k_pu /% PIDEETIHHE PRIz H IS4 "‘/

mode /* enabled: Hiw @M RPURE, FIWHEEHEREN . disabled X%
e */

type /* Hpithermal zonef 5%l */

/% ARFREZRME, XMtripsTmficE */
trip_point_0_hyst
trip_point_0_temp
trip_point_0_type
trip_point_1_hyst
trip_point_1_temp
trip_point_1_type
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trip_point_2_hyst

trip_point_2_temp

trip_point_2_type

/* AFlcooling deviciRds, XtFicooling-mapsiifimiiE */

cdevo /* R&E—"cooling devic, - FGitfIcdevl. cdev2ss */

cur_state /* Zcooling device4uisiZprifr */
max_state /* iZcooling devicemZH JLAENAL */
type /¥ iZcooling deviceffjZA */

cdevO_weight /* 1%cooling devicfEit&poweri 4 KfE%L */

SE R "Documentation/thermal/sysfs-api.txt”,
Rlsy =y S
CU [

QE ey
KimfsE
F5iE—: menuconfig hERABIRREZIRE N user_space,
<*> Generic Thermal sysfs driver --->
--- Generic Thermal sysfs driver
[*] APIs to parse thermal data out of device tree
=] Enable writable trip points

Default Thermal governor (user_space) ---> /* power_allocator!ih
user_space */

J3iEZ: FEET S XIEE.

B, IBRERIEYIEE] user_space, BMERAFPSEOTHY policy THREAL user_space; ai&EIE
mode &R disabled IK7Z; AR, ERIIRIRS, ENSHAFPSZEOTHRE cdev By cur_state iIRE&
750,

LA RK3399 Affll, SRESIHRE! user_space:

echo user_space > /sys/class/thermal/thermal_zoneO/policy

B & 18 mode IRERK disabled K7

echo disabled > /sys/class/thermal/thermal_zone0O/mode
FRBRIMERIRS -

/% BAREZ /DA cdev, WRELEREIES */

echo 0 > /sys/class/thermal/thermal_zone0O/cdev0/cur_state

echo 0 > /sys/class/thermal/thermal_zone0O/cdevl/cur_state
echo 0 > /sys/class/thermal/thermal_zoneO/cdev2/cur_state

REVHBRE
BEEBEERFPSIEO thermal_zone0 8¢ thermal_zone1 BHRETHY temp T =E0H],
LA RK3399 41, 3KEX CPURE, FEBEOTHAN TS:

cat /sys/class/thermal/thermal_zone0/temp


af://n159
af://n160
af://n171

SREX GPU R, FEEBROFRMANN TGS

cat /sys/class/thermal/thermal_zonel/temp
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