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1. BEiR

Thermal J& AT R # & I —ECFFIRYEIR € governor 42 RGEIR AL, AP LG it # g HESE AR AL
Thermal framework i governor. core. cooling device sensor driver 2%, BKAFZEFI41 T«

sysfs user space
M
kermnel space
W

thermal
framework

J

Thermal governor: T #E cooling device /& 15 5 ZLf# M, [FEETAFEEE. HAT Linux4.4 NP EE T
R JLFR governor:

o power allocator: 5| A PID CEUHI-FR4r-15) =i, RIS ATHEE, 31345 % cooling device 43 Hit
power, 4 power FeHf SR, AT BIARYE I R H 59045 1) 8UR

o step_wise : MRHEHHTELE, cooling device &L F4F 4l .

o fair share : AFEFIN LA Z I cooling device 5 FE AT o

o userspace: ANPRAIZIE

Thermal core: X7 thermal governors Al thermal driver #£4T T # 3%, FEE L TIEMIZEOD.
Thermal sensor driver: sensor Jxzf, FT3RHUEE, LU tsade.

Thermal cooling device: KB AT AR ¥ 4%, Lban CPU. GPU. DDR %.

2. RIS BE 12

Governor AH7fCHE
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drivers/thermal/power allocator.c /* power allocatorimiZimg */

drivers/thermal/step wise.c /* step wiselRIEHHE */
drivers/thermal/fair share.c /* fair shareid¥EIRmE */
drivers/thermal/user space.c /* userspacelRiZHKuE */

Cooling device FH5<fLHY:

drivers/thermal/devfreq cooling.c

drivers/thermal/cpu_cooling.c

Core fHARIT:

drivers/thermal/thermal core.c

Driver FH:ACHY:

drivers/thermal/rockchip thermal.c
drivers/thermal/rk3368 thermal.c

3.0 E i

3.1 Menuconfig fic &

<*> 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) —-——>  /*

governor */

L1
L]
*/

L/

—% =

Fair-share thermal governor

Step wise thermal governor A

Bang Bang thermal governor

User space thermal governor /*

Power allocator thermal governor e

governor */

[*]
[ ]
[*1]
[1]
< >
LW
driver */
< >
SEO

driver */

generic cpu cooling support A
Generic clock cooling support
Generic device cooling support A
Thermal emulation mode support
Temperature sensor driver for Freescale i.MX SoCs

Rockchip thermal driver /*

rk virtual thermal driver

rk3368 thermal driver legacy /=

/* B TRK33684MIHAN TG M tsadcksl) */
/* RK3368FHtsadcikzl */

default thermal

step wise governor

user space governor

power allocator

cooling device */

cooling device */

thermal sensor

thermal sensor

i “Default Thermal governor BB I, FJ LAZEREIRIE RIS, TF & v DA SEBrr= i /5 SR iEAT 1B 04
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3.2 Tsadc BC B

Tsadc fEiREF {E 4 thermal sensor, AT3RBUREE, @ 7 EAE DTSI A1 DTS &R & .
Pl RK3399 #f5|, DTSI GBH5U1 FACE

tsadc: tsadc@ff260000 {

compatible = "rockchip,rk3399-tsadc";

reg = <0x0 0xff260000 0x0 0x100>; /% AT AE R AR B AR AE AR H b K
Ex/

interrupts = <GIC_SPI 97 IRQ TYPE LEVEL HIGH 0>; /* W5 rhliflk 5zl +/

assigned-clocks = <&cru SCLK_TSADC>; /* TAEW R, 750KHz */

assigned-clock-rates = <750000>;
clocks = <scru SCLK TSADC>, <&cru PCLK_TSADC>; /% TAENT R FNEC B AR */

clock-names = "tsadc", "apb pclk";

resets = <&cru SRST TSADC>; /* BfifEs </

reset-names = "tsadc-apb";

rockchip,grf = <&grf>; /* Bl Hgrefih, Mo FaHmE ~/
rockchip, hw-tshut-temp = <120000>; /* REERE, 1208 IIKE ~/
/* tsadcHiHi 5l L E, LREPIMEER: gpiofotpout */

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

pinctrl-0 = <&otp gpio>;

pinctrl-1 = <&otp out>;

/*
* thermal sensortrifl, Rintsadch UMEA—Athermal sensor,
* JHEE T 5l H tsade™ i s B 5 75 2 LA S 4.
* IR soc B R —4 tsade, ATMAKE N0, B —MLARENL.

*/
#thermal-sensor-cells = <1>;
status = "disabled";

bi

/* IOMHELE =/
pinctrl: pinctrl {

tsadc {
/* FE Ngpiofi */
otp gpio: otp-gpio {
rockchip,pins = <1 6 RK FUNC GPIO &pcfg pull none>;
bi
/* MEE Nover temperature protectiontizl */
otp out: otp-out {
rockchip,pins = <1 6 RK FUNC 1 &pcfg pull none>;
}i

DTS WAt E, FEHFEFEN CRU B4 2 GPIO E47, RHEFEAMLEEHE e . BN &
I 0 L0 B R GPIO A7, W B3 E AT tsade H 51 BE SR PMIC B E A, 750 H RERC B Rk
CRU Efii,


af://n269

&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";

bi

22 R4 " Documentation/devicetree/bindings/thermal/rockchip-thermal.txt"

3.3 Power allocator KBS HAC B

Power allocator i % 5HE 5| N\ PID CELEI-FA -4 daml, MBI LR, 3h4% % cooling device 43t
power, & EMRAIETE ] 3 ECH) power tLEK, BRI DLISAT AR, MEFRE LA, RI4ACH power i&
WO, ATIEAT RO IR AR, AT I BAR IR IR R PR H R

331 CPURCE

CPU 7EiR3EH1E N cooling device, 7 i HH 75 Z AL ¥ #eooling-cells.  dynamic-power-coefficient J& 14 .

L RK3399 4.

cpu 10: cpu@O {
device type = "cpu";
compatible = "arm,cortex-ab53", "arm,armv8";
reg = <0x0 0x0>;
enable-method = "psci";

#cooling-cells = <2>; /* cooling devicetril, RRIZKHEA LIMEN—"cooling device

=/

clocks = <&cru ARMCLKL>;

cpu-idle-states = <&CPU_SLEEP &CLUSTER SLEEP>;

dynamic-power-coefficient = <100>; /* ZNEINFEHEEC, HEINFEA X NPdyn=C*V"2+F
=/

bi

cpu bO0: cpu@l00 {
device type = "cpu";
compatible = "arm,cortex-a72", "arm,armv8";
reg = <0x0 0x100>;
enable-method = "psci";

#cooling-cells = <2>; /* cooling devicelpill, KRIZKLELUAIEAN—"cooling device

o/
clocks = <&cru ARMCLKB>;
cpu-idle-states = <&CPU SLEEP &CLUSTER SLEEP>;
dynamic-power-coefficient = <436>; /* AT HHEIISIFEKSE ~/
}i
3.32GPURELE

GPU e ZEH1EA cooling device, 1 i 75 Z AL F#cooling-cells J& 14 F! power model 7717 s o

L RK3399 Jyfsil :


af://n276
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gpu: gpu@ff9%al0000 {
compatible = "arm,malit860",
"arm,malit86x",
"arm,malit8xx",

"arm,mali-midgard";
reg = <0x0 0xff9%9a0000 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 devicelpil, RRIZKETLUAMEAN—"cooling 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>; /* FATIHHHEBSIIFENSE ~/
dynamic-coefficient = <733>; /* HAFHENETFENSE ~/
ts = <32000 4700 (-80) 2>; /* AT UHEHEIRENSE ~/
thermal-zone = "gpu-thermal"; /* Mogpu-thermal3RBUEE, HTFiHHHEESIIFE ~/
}i
bi
3.3.3 Thermal Zone i B

Termal zone "7 5 3 2 H] i B I 4% SIS AR 5C 10 S HOFE B B P 2820

L RK3399 Jyfsil :

thermal zones: thermal-zones {

/* =AM — N thermal zone, HEFEIERIEHICSE ~/

soc_thermal: soc-thermal {
/* BEFE T trip-point-08 € MMEH, FRE20msIRE— IR */
polling-delay-passive = <20>; /* milliseconds */
/* WRER T trip-point-0f8EMME, MHE1000msIKEL—RIRE */
polling-delay = <1000>; /* milliseconds */
/* WEEFtrip-point-1#8EMMER, KA cooling devicelREE */
sustainable-power = <1000>; /* milliwatts */
/* Milthermal zonellidtsadcOIREUEE */

thermal-sensors = <&tsadc 0>;

/* tripsBEAFRERAE, TNRKREER, REA EHRE */
trips {
/*
* RAERE, BRI IR TR, (HA—E S BRI,
* power/NF—E T4 EE A TT 4R BRI E
*/
threshold: trip-point-0 ({
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*/

JUE */

*/

WfE */

JUH */

*/

U */

MREE */

RE */

}i

/* I 7RI, PSR IT A LA, JFH 708k KAt tsadcfil & H i — A IR1E

temperature = <70000>; /* millicelsius */
/* MK T temperature-hysteresisiifilik I, a7 ASZI, (HRMELLER D

hysteresis = <2000>; /* millicelsius */
type = "passive"; /* RnHITIZEEER, #fpolling-delay-passive

}i
/* R MR, W EAE AR S AN il ~/
target: trip-point-1 {
/* SEE I I BRI AS AR 8 5 R IR, I H. 8 53R IRE 2 t sadcfil R H Wil — 4

temperature = <85000>; /* millicelsius */
/* JE& T temperature-hysteresisiifilik I, AT ASZI, [HRMELLER D

hysteresis = <2000>; /* millicelsius */
type = "passive"; /* RpHILIZEEER, #fHpolling-delay-passive

}i
/* SRR ERE, WERESSRETA LA, BB ZEE, ILREER </
soc_crit: soc-crit {
/* B 1ISEIREEE, JFHE115BRE MR csadefilt T — AN RE */
temperature = <115000>; /* millicelsius */

/* IREMKT temperature-hysteresish &k b, HurASZH, {HREHEZEE RN

hysteresis = <2000>; /* millicelsius */
type = "critical"; /* FRoNHITZREER, EE */

/* cooling deviceftBTi s, BT W ALK 4N cooling device */

cooling-maps {

map0 {

/*

* RInfEtarget trip N, %cooling deviceAEIEH,

* XfFpower allocaterKlgNiiHtarget

o/
trip = <&target>;

/* AS53fiNcooloing device, THERMAL NO LIMITAGERIEH, {HAAZi3EH */
cooling-device =
<&cpu 10 THERMAL NO LIMIT THERMAL NO LIMIT>;

contribution = <4096>; /* it INFERELI4096/10241, HIT % FEUGF

}i
mapl {
/*
* FTinfEtarget trip [, i%cooling deviceZd EI{EH,
* Xt Fpower allocater®ME Wil target
o/
trip = <&target>;
/* A72ffNcooloing device, THERMAL NO LIMITANRAEH, {HMAZE */
cooling-device =
<&cpu b0 THERMAL NO LIMIT THERMAL NO LIMIT>;
contribution = <1024>;/* HHEIFERFLL1024/10241%, T BRI 5 Al

}i
map2 {



/*
* FINfEtarget trip N, Zcooling deviceA E&IEM,
* Xt Fpower allocater Mg Wi target
Y/
trip = <&target>;
/* GPUMNcooloing device, THERMAL NO LIMITASER{EF], {HNZE */
cooling-device =
<&gpu THERMAL NO LIMIT THERMAL NO LIMIT>;
contribution = <4096>;/* iFHEINFERFLL4096/10241F, F T VA% AT AN
REE */

}i
}i
/* =AM —A thermal zone, HHFRIFRISAIRSE, XHithermal zone X T IREUR
B x/
gpu_thermal: gpu-thermal ({
/* WEIRERRECE PR T ARIMEN, RIRUNIUE */
polling-delay-passive = <100>; /* milliseconds */
/* FBB1000msREL—IRIESE */
polling-delay = <1000>; /* milliseconds */

/* MAlthermal zonellidtsadclsKIURE */

thermal-sensors = <&tsadc 1>;
}i

S

}4"Documentation/devicetree/bindings/thermal/thermal.txt" "Documentation/thermal/power_allocator.txt"

334 BESHFE

FUSHRIBE TR, — BT EBN. A LS HTH EARE 7 Lo R, WL BT
A PRIEAT -

(1) HiE AR

B BA 1A 2 70 FELA P IT 40 TAF CEASEHRBGE D » Somih AV 85 B2, i 115 FEARS
FhE. TREMIN T

thermal zones: thermal-zones {

soc_thermal: soc-thermal {

trips {
threshold: trip-point-0 {
/*
* 70 BL BRAEIT R AR, dis AR BGH BE B I R IAT RS, (2 A — 2 L bR,
* Wfsustainable-powerH K
7/
temperature = <70000>; /* millicelsius */
hysteresis = <2000>; /* millicelsius */
type = "passive";
i
target: trip-point-1 {
/* W EmiR AN B 85 */
temperature = <85000>; /* millicelsius */

hysteresis = <2000>; /* millicelsius */
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type = "passive";
}i
soc_crit: soc-crit {
/* BEIISERGHEE */
temperature = <115000>; /* millicelsius */
hysteresis = <2000>; /* millicelsius */

type = "critical";

i

(2) 7€ cooling device.

PLRK3399 M5, FLer=mFHEH T CPU A GPU, W MU FEC &

thermal zones: thermal-zones {

soc_thermal: soc-thermal {

e
=
=
=R
g

/* BA53. A72. GPU=/NMEHHEENcooling device, Hlif1
cooling-maps {
map0 {
trip = <&target>;
cooling-device =
<&cpu 10 THERMAL NO LIMIT THERMAL NO LIMIT>;
contribution = <4096>;
}i
mapl {
trip = <&target>;
cooling-device =
<&cpu b0 THERMAL NO LIMIT THERMAL NO LIMIT>;
contribution = <1024>;
}i
map2 {
trip = <&target>;
cooling-device =
<&gpu THERMAL NO LIMIT THERMAL NO LIMIT>;

contribution = <4096>;

}i

A Eep= 5 LR CPU, W LA FHCE -

thermal zones: thermal-zones ({

soc_thermal: soc-thermal ({

/* HAEHRAS53. A2 MY E Ncooling device, WIEILFEMIFEE ~/
cooling-maps {
map0 {
trip = <&target>;
cooling-device =
<&cpu 10 THERMAL NO LIMIT THERMAL NO LIMIT>;

contribution = <4096>;



}i
mapl {
trip = <&target>;
cooling-device =
<&cpu b0 THERMAL NO LIMIT THERMAL NO LIMIT>;

contribution = <1024>;

(3) 1A% sustainable-power.

(D) FEET—A 70 R 85 FERIVuH, RRARSTE 70 RIS — N BRI power 1H, B
EHiEIF i, power BTN, IRE—EFEEE S AA RSN, R E ARSI R, power 4REEFEAK, AR
WA SR PR, AU 70 FERORS 03 KR SRR E IR R R 4E i T, HA— e SF, B4 s R
Sl LB B 4 sustainable BEHE T2,

RN BA TR E L 70 BRI HE T 0 A, BN 45 PRI I (][RI R, 75 B2 BRI BT 46 BR i AR
CIRAEBEAT A/ MEAE WD T A I PSR L), ey AN 85 2. ABATT LAk 75 FZI ) power
EA5 T HT LA cooling device 1B R IIFEZ A, SRJEIE /MR, BRI L RATT K.

IR NSRS TS, HHAXD T

HAFEA
/* as by oy dv CREWE, EDTSIHEE, RERMENT, TRIEE, vEBE, oHERIEERER
W */
t scale = (a * T"3) + (b * T"2) + (c * T) + d
v_scale = V"3
P(s)= C * T scale * V_scale
HAEUFEA
/* CRFR, EDTSIWMEE, (RIFERUMERT], vigwm/k, FRE, 2R SEhREn i ~/
P(d)=C * Vv*2 * F

DL RK3399 M|, MR¥E AS3. A72. GPU 0 TAE, #BF ZRR#|, SLBrff &M HN
1416MHz (1125mV) . 1800MHz (1200mV) . 800MHz (1100mV) , INFEIHEWIT:

A53 FAEDIEE: ¢ = 100 (dynamic-power-coefficientfit B AH100) , V = 1125mV, F
1416MHz, [0
P d a53 = 100 * 1125 * 1125 * 1416 * 4 / 1000000000 = 716 mW

A72 BIARDIEE: ¢ = 436 (dynamic-power-coefficientfit B AN436) , V = 1200mV, F
1800MHz, %
P d a72 = 436 * 1200 * 1200 * 1800 * 2 / 1000000000 = 2260 mW

GPU Z&INFE: ¢ = 733 (dynamic-coefficientBit&AN733) , V = 1100mV, F = 800MHz
P d gpu = 733 * 1100 * 1100 * 800 / 1000000000 = 709 mW

GPU HiAII#E: DTSIHstatic-coefficientBRE N411000, tsEEE N32000 4700 -80 2, Nc =
411000,
a=2,b=-80, c=4700, d = 32000, WENFEHEEMHEEMET = 75000mC, V = 1100mvV

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

: MR A GPUR IH RS, LTt RESHiHE 7%, SLhr biliidexe IR T LB (E

il

i

RATRATIEE 75 B A B, FTLART AL 75 BERT I power NF K power, FR@EL NN A HHEA
sustainable [{1H :

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

DTSI ' sustainable-power JGHCE A 1761, SN )37 5¢, Al Antutu. Geekbench %5, 4 trace %
i, D ATARFNR E AR, B lisa TRZEST, BELGMETU, R G
WANZAE, dRER, BRSO

(4) A% contribution.

8IS A% cooling device XS] contribution R DA% FEAG Y AP EE, BUEABCE, Mo BE AN
1024, RUNFESR T, AS3 Rl A72 HO BT, KIN AS3 A H M, X Qi ARl A72 fL5ERE
#i, ALK AS3 ) contribution, ELINEEN:

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>; /* MERINMH1024, HN4096 */
}i
mapl {
trip = <&target>;
cooling-device =
<&cpu b0 THERMAL NO LIMIT THERMAL NO LIMIT>;

contribution = <1024>;

}i

}i

(5) L trace BHE 5 HT -
B2, TFHEIFSS menuconfig H trace (KA CHL E .

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

Kernel Function Tracer

Enable trace events for preempt and irg disable/enable
Interrupts-off Latency Tracer

Preemption-off Latency Tracer

Scheduling Latency Tracer

*

[ ]
[ ]
[ 1]
[ 1]
[]
[*]

Trace process context switches and events



[ 1] Trace syscalls

[ ] Create a snapshot trace buffer
Branch Profiling (No branch profiling) --->
[ 1] Trace max stack

[ 1] Support for tracing block IO actions
[ ] Add tracepoint that benchmarks tracepoints
< > Ring buffer benchmark stress tester
] Ring buffer startup self test
[ 1] Show enum mappings for trace events
]

Trace gpio events

J7i%—: it trace-cmd YUK log, lisa () THALH A trace-cmd, lisa R[22 0] LAZH lisa AHIG L
R, It adb ¥ trace-cmd push F| B AR, SR JE 8 W1 iy 4 SRR AH L log:

/* -bIREZEFMIKRAD, BAEKD, AFRKTSDODREEA—F, ATREHEHE +/

trace-cmd record -e thermal -e thermal power allocator -b 102400
Ctrl+C A UE I 3 log, 2470 H 3 N &4 trace.dat XXM, @i PA N dr &5 2

trace-cmd report trace.dat > trace.txt

FEA adb 1% 304 pull 2| PC L, BEIBEFT Mo i@id lisa TR, A LK trace.dat SCAF pull 2
PC |, 7 PC kM trace-cmd 54/ trace.txto

JiE IR trace-cmd TH, I Ay 2 KSR EUR A2 AH K log.
TFE IR AHK 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
BEAATEHIH trace HUdlE, FHORAFE RSO

cat /sys/kernel/debug/tracing/trace
AT LA adb ELEAE SO pull HR:

/* B E, "TULEE Htrace. txt# 7 obr, sEMH1isa TESH */
adb pull /sys/kernel/debug/tracing/trace ./trace.txt

A1 -

echo 0 > /sys/kernel/debug/tracing/tracing on /* E{FIMIEIE ~/
echo 0 > /sys/kernel/debug/tracing/trace /* TETRZATRESE </

4. AP&EONYE


af://n331

F P 41048 /sys/class/thermal/ H3& F, B ARANZ5H1 DTSI H# thermal zone 15 SR E XN N . AT E
thermal zone 5 i N R —ANT45 4, XFMi/sys/class/thermal/ H 53¢ N 4 H 45 thermal zone0 T~ H3%; A 1°F
BHMAF I, X Ni/sys/class/thermal/ H 3% Rt 2> thermal_zoneO 1 thermal_zonel + H 3. i H -
AE AT A R 5 g, BE HR A .

PL RK3399 %1, /sys/class/thermal/thermal zoneO/H 5 L5 41 N & H 015 B

temp /* HETRE </

available policies /* CRFRIRIE ARG */

policy /* YT IR G */

sustainable power /* W F i iR E TR [ power d */

integral cutoff /* PIDSEH TIIflR S5t 2 il B - ) 28 0 o v Tk
<integral cutoff */

k d /* PIDE VLTI EDIIIEH S ~/

k i /* PIDEILH I IMMER KIS E ~/

k_po /* PIDE VL PHIRHE I SE ~/

k_pu /* PIDEEHUIE PR S 4 ~/

mode /* enabled: 7@ RBGRE, HWEEFEMEM. disabledKHi%L)
g */

type /* Milthermal zoneffJ2EA =/

/* AFEPHREZERE, XM tripsT A E */
trip point 0 hyst

trip point 0 temp

trip point 0 type

trip point_ 1 hyst

trip point 1 temp

trip point 1 type

trip_point 2 hyst

trip point 2 temp

trip point 2 type

/* A[Hcooling deviclPIRZ, XM cooling-maps™i AHIEE */

cdev0 /* fF—"cooling devic, AW FEIEH cdevl. cdev2d */
cur_state /* 1%cooling deviceHIAMZMIRLSL */
max_state /* 1%cooling devicemZH JLANEISL */
type /* Zcooling devicelfjZEH =/

cdev0 _weight /* VZcooling devicfEilHpower ¥ KIIMEE ~/

22 A4 “Documentation/thermal/sysfs-api.txt”.

5. % W 5] &

5.1 REE

J51%—: menuconfig HER AR TE M B E 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 allocatoriflH

user space */


af://n336
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TRk TPHVE I a2 SRR T .

B, JERIE RS E] user_space, HPIH FASE IR policy 17 mi UK user_space; B(#H N mode %
BN disabled RA; ARG, MEBRIZIRS], RGP SO TR cdev 1 cur_state T E A 0.

PL RK3399 R, HEr& U452 user_space:

echo user space > /sys/class/thermal/thermal zone0O/policy
B mode W E A disabled IR

echo disabled > /sys/class/thermal/thermal zone0O/mode
B A PR o«

/* BAEEZ DA cdev, RIEEBRERES */
echo 0 > /sys/class/thermal/thermal zone(O/cdev0/cur_ state
echo 0 > /sys/class/thermal/thermal zone0O/cdevl/cur state

echo 0 > /sys/class/thermal/thermal zone(O/cdev2/cur state

5.2 JREVHETEE

BHiEAHH A0 thermal zone0 5(# thermal zonel H 3% ¥ temp 5 Bl 7],

L RK3399 J9ffil, FRHX CPU RJEZ, 7E 8 I AN A7
cat /sys/class/thermal/thermal zoneO/temp
SR GPU MR, fEH LR NI T 4

cat /sys/class/thermal/thermal zonel/temp
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