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1. ¥EiR

Thermal J& AZIT R # & I —ECFFIRYEIR € governor 2 RGEIR AL, AP LS it # g HESE AR
Thermal framework Hi governor. core. cooling device. sensor driver ZHi%, A0 R :

sysfs user space
M
kermnel space
W

thermal
framework

J

Thermal governor: T #E cooling device /& 15 5 ZfM, [FEEMTAFEEE. HAET Linux4.4 AP EE T
' JLFR governor:

o power allocator: 5| A PID CEUHI-FR4r-15) #&i, RIS ATEE, 31345 % cooling device 73 At
power, 4 power FAf SR, AT BIARYE I L BR H 59125 1) 8UR

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

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

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%, ban CPU. GPU. DDR %.

2. AL AR

Governor AH7<fCHE
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drivers/thermal/power_allocator. /*
drivers/thermal/step wise.c /%
drivers/thermal/fair share.c 7/

drivers/thermal/user_ space.c /*
Cooling device 5/ LHY:

drivers/thermal/devfreq cooling.c

drivers/thermal/cpu _cooling.c
Core FHRARHY:

drivers/thermal/thermal core.c
Driver AHAXA5:

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

3. B ik

3.1 Menuconfig fic &

<*> Generic Thermal sysfs driver --->

—--- Generic Thermal sysfs driver

power allocatori@diEimg */
step wisel®¥EHNE */
fair sharelR¥ZHRHE */

userspacelmERME */

/* BR TRK33684MUHAB & Hitsadclikzl */
/* RK3368F&Gtsadclliz)) */

[=]] APIs to parse thermal data out of device tree
[*] Enable writable trip points
Default Thermal governor (power allocator) ---> /* default thermal

governor */
[ ] Fair-share thermal governor
[ 1] Step wise thermal governor
governor */
[ ] Bang Bang thermal governor
] User space thermal governor

governor */

== Power allocator thermal governor

power allocator governor */

[=] generic cpu cooling support
*/
[ ] Generic clock cooling support
[%] Generic device cooling support
=/
[ 1] Thermal emulation mode support

< > Temperature sensor driver for Freescale i.MX SoCs

<*> Rockchip thermal driver
driver */

< > rk virtual thermal driver

<K > rk3368 thermal driver legacy

driver */

/*

/*

/*

/*

/*

/*

/*

step wise

user_ space

cooling device

cooling device

thermal sensor

thermal sensor
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i “Default Thermal governor”FC B I, AJ LAZERRIRIE RIS, JF 3 v DA SEBrr™> & /5 SR IEAT 18 04

3.2 Tsadc Fic B

3.2.1 ~HBIBCE

Tsade 7E#7 3% 1 4E A thermal sensor, FTIREGERE, 8% 7 ELE DTSI A1 DTS #MACE .
LA RK3399 A5, DTSI G FACE

tsadc: tsadc@ff260000 {

compatible = "rockchip,rk3399-tsadc";

reg = <0x0 0xff£260000 0x0 0x100>; /% EAE ARSI LN 2 A A
K */

interrupts = <GIC_SPT 97 IRQ TYPE LEVEL HIGH 0>; /* TS R Wil kT */

assigned-clocks = <&cru SCLK TSADC>; /* TAEN B, 750KHZ */

assigned-clock-rates = <750000>;

clocks = <&cru SCLK TSADC>, <scru PCLK TSADC>; /* TAEBBhFIEC B B+ /

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

resets = <s&cru SRST TSADC>; /* BAES */

reset-names = "tsadc-apb";

rockchip,grf = <&grf>; /* Gl Hgrfil, #Ho-Fa T
Y/

rockchip, hw—tshut-temp = <120000>; /* IR EERE, 1208 KE
=Y

/* tsadcHithSIMACE, SCHFMIMEX: gpioMotpout */

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

pinctrl-0 = <&otp gpio>;
pinctrl-1 = <&otp out>;
/*
* thermal sensortri, Fintsadch MEA—Athermal sensor,
€ T 9l Htsade W s BB 75 A ) LN 24
R soCHHAE —tsade, ATLLEENO, @T—NMUILENL,

*

*

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

}i

/* IOMME */
pinctrl: pinctrl {

tsadc {
/* BeE Ngpiofdz */
otp gpio: otp-gpio {
rockchip,pins = <1 6 RK _FUNC GPIO &pcfg pull none>;
}i
/* BB Nover temperature protectionffzl */
otp out: otp-out {
rockchip,pins = <1 6 RK FUNC 1 &pcfg pull none>;
}i
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DTS (A E, A T %@ CRU AR 2 GPIO E47, KB FEMT EEmBFE . FEENEE
2 R B % GPIO A7, TE b3 B A3 tsade i 5] BIFER] PMIC [ EA, 50 A RN E K
CRU Efii.

&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 Y 4" Documentation/devicetree/bindings/thermal/rockchip-thermal. txt" .

3.2.2 RK3576

tsadc: tsadc@2ae70000 {

compatible = "rockchip,rk3576-tsadc";

reg = <0x0 0x2ae70000 0x0 0x400>; /% AT AR AN P A7 A% otk
KE */

interrupts = <GIC_SPI 123 IRQ TYPE LEVEL HIGH>; /* RS Kbk K+ /

clocks = <gscru CLK_TSADC>, <&cru PCLK TSADC>; /* LAERTBhFIRC B Bl */

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

assigned-clocks = <&cru CLK TSADC>; /* TAER Bh, 2MHZ */

assigned-clock-rates = <2000000>;

resets = <&cru SRST TSADC>, <&cru SRST P _TSADC>; /* BhifEs */

reset-names = "tsadc", "tsadc-apb";

#thermal-sensor-cells = <1>;

rockchip, hw-tshut-temp = <120000>; /* IREEEE, 1205%KE
=Y

rockchip, hw-tshut-mode = <0>; /* tshut mode 0:CRU
1:GPIO */

rockchip, hw-tshut-polarity = <0>; /* tshut polarity 0:LOW
1:HIGH */

status = "disabled";

i

rockchip,hw-tshut-modefit. & JCRUKY, A 7 B 45 pinctrl-names, pinctrl-0Fpinctrl- 13X =4 & P, #E3F K tshut-
modelit & NCRU.

#Ftshut-mode it B NGPIO, 7 2L & pinctrl-names, pinctrl-0fIpinctr]-1:

tsadc: tsadc@2ae70000 {

rockchip, hw-tshut-polarity = <1>; /* tshut polarity 0:LOW 1:HIGH */
pinctrl-names = "gpio", "otpout";
pinctrl-0 = <&otp gpio>;
pinctrl-1 = <&tsadc ctrl pins>;
status = "disabled";
}i
/5 rk3576—pinctrl.dtsiqj%?g¥§otp_gpio$ﬂtsadc_ctrl_pins i/
&pinctrl {

tsadc _ctrl {
/omit-if-no-ref/

otp gpio: otp-gpio {
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rockchip,pins = <0 RK_PAl RK FUNC GPIO &pcfg pull none>;
}i
/omit-if-no-ref/
tsadc _ctrl pins: tsadc_ctrl-pins {
rockchip,pins =
/* tsadc_ctrl org */
<0 RK_PAl 10 &pcfg pull none>;

3.3 Power allocator RESHC B

Power allocator i 5 0% 5| A\ PID CLLH-FA50-1s) 450, ARPE M ATiRE, 313845 % cooling device 73 Ait
power, & ERAIBTE ] /3 ECI) power LhEEK, BIRTDLSAT ISR, MFRE LF, FI4ALH power i&
WS, RIISAT (AR A IR A, AT SR B i R ) A

3.3.1 ~HIEEE
33.1.1CPUEREE

CPU 7EiR3EH1E N cooling device, 7 i HH 75 Z AL ¥ #cooling-cells.  dynamic-power-coefficient J& 1 .

PL 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 devicebpiR, FTRIZBE AT LUMEN—
Ncooling device */

clocks = <&cru ARMCLKL>;

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

dynamic-power-coefficient = <100>; /* BIRDIFEESC, ShETFEAXN
Pdyn=C*V"2*F */
bi

cpu b0: cpu@l00 {

device type = "cpu";

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

reg = <0x0 0x100>;

enable-method = "psci";

#cooling-cells = <2>; /* cooling devicefriR, RRZBEE A UAEN
MNcooling device */

clocks = <&cru ARMCLKB>;

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

dynamic-power-coefficient = <436>; /* HFIENEFNSEH ~/
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3312GPURLE

GPU fEif 3% 1 1EH cooling device, 7 il 77 A P #cooling-cells J& 1 F1 power_model 15 £i.

Pl RK3399 Jyf3l:

gpu: gpu@ff9al0000 {
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 devicebril, RNZFE&AA L
fEA—A~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>; /* AT IUEBSFENSH ~/
dynamic-coefficient = <733>; /* AT HESSENSE ~/

ts = <32000 4700 (-80) 2>; /* AT HEGSSIFERISE ~/
thermal-zone = "gpu-thermal"; /* Mgpu-thermal SREUGRE, FHFIIHEEHSTFE

3.3.1.3 Thermal Zone Bt &

Termal zone "1 s 2 22 1] -l B IR 4% S AR 5C (10 S HOFE RO B P 28210

L RK3399 Jyfd:

thermal zones: thermal-zones ({
/* =AM N~/ thermal zone, HEFIIERMEIHFTSE ~/
soc_thermal: soc-thermal ({
/* TEFTtrip-point-0f8EM{E, FME20msIKIN—UEE */
polling-delay-passive = <20>; /* milliseconds */
/* B Ttrip-point-0f8EHME, MFB1000ms R —RIEE */
polling-delay = <1000>; /* milliseconds */
/* TEE Ftrip-point-1fREMMEN, RS cooling devicellIRERE */
sustainable-power = <1000>; /* milliwatts */
/* Hilthermal zonellidtsadcOZREUREE */

thermal-sensors = <&tsadc 0>;
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*/

H o+

B */

o/

H o+

RE */

/* tripsBEANFREBIME, NRPERZEEN, IEAR TME */

trips {
/*

* RERME, BIEZERERRITR e, EA—E D EREEE,
* power/NB|—EFEE A TFIR MR FHR

*/

threshold: trip-point-0 ({

}i

/* TR, IEAEHRIKITIR AR, JEH 708 R MR tsadcfil R i — AN BIE

temperature = <70000>; /* millicelsius */
/* IRE(& T temperature-hysteresisiffili R b, ZARTRSZHL, (HZEHEZLE R

hysteresis = <2000>; /* millicelsius */

type = "passive"; /* T ZEEER, fHpolling-delay-passive */

/* R EAREEE, @ R AN </
target: trip-point-1 ({

}i

/* RN RS A AL 8 s ER IR, I HesH IR R tsadcfi & T — 1B

temperature = <85000>; /* millicelsius */
/* JE K Ttemperature-hysteresishfilt/k R, 4aTARSZHL, (HREHEZLER A

hysteresis = <2000>; /* millicelsius */

type = "passive"; /* TmEIEZEEER, fHpolling-delay-passive */

SRR, RS R BT, WA ZE)E, LRGEER */

/*

soc _crit: soc-crit {

}i

/* BT 1IsRIREERE, JFH115RIRE MR tsadcil/Z P —ANBIE  */
temperature = <115000>; /* millicelsius */
/* WREME T temperature-hysteresish il R W, ATARSZEL, (HAAHELLER M

hysteresis = <2000>; /* millicelsius */
type = "critical"; /* FoRBIZIREMEN, FE ~/

/* cooling deviceBtEYim, MANTIMMAE 1 cooling device */

cooling-maps {
map0 {
/*
* FinfEtarget trip I, %cooling device A E&IEH,
* XfFpower allocateriKMEWiiitarget
)
trip = <&target>;
/* BA53fiNcooloing device, THERMAL NO LIMITAEIEA, (HUAUH */
cooling-device =
<&cpu 10 THERMAL NO LIMIT THERMAL NO LIMIT>;
contribution = <4096>; /* TFHIIFEMIELI4096/ 102415, FIT V% FEIIGT Al
}i
mapl {

/“k

* FRiRfEtarget trip K, Fcooling deviced EIEH,

* XfFpower allocateriKig W iifitarget

=y

trip = <&target>;

/* A72fNcooloing device, THERMAL NO LIMITAERIERM, {HAZEE */

cooling-device =



<&cpu_b0 THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <1024>;/* VIHEINFERIELL1024/10241%%, FH VAR M0 A0

RE */
}i
map2 {
/*
* FINfEtarget trip K, %cooling deviceA EIEH,
* XfFpower allocateriil W iilHtarget
%y
trip = <&target>;
/* GPUffNcooloing device, THERMAL NO LIMIT/ANE{EHA, {(HLAUIH */
cooling-device =
<&gpu THERMAL NO LIMIT THERMAL NO LIMIT>;
contribution = <4096>;/* iHHIFERIELL4096/1024 0%, T A% AU Al
REE */

}i
}i
/* — A AN — 4 thermal zone, HAFHEIEREEIHISE, HAlthermal zone R TIREURE

*/
gpu_thermal: gpu-thermal {
/* BERAE RIS BRI N ARIEH, RERBIUH */
polling-delay-passive = <100>; /* milliseconds */
/* BERB1000msIREL— IR E */
polling-delay = <1000>; /* milliseconds */
/* HHlthermal zonelliittsadclZRBURE */
thermal-sensors = <&tsadc 1>;
bi
}i
S

14" Documentation/devicetree/bindings/thermal/thermal.txt". "Documentation/thermal/power_allocator.txt".

3314 BIESHRE

FUSHRBE AR, — BT BB A S AR PR R, @RI LT
A YRIEAT

(1) W€ HARRE .

AT 70 FE UL R TH G TAF CEMSEHMAREGRE) , femin A E 85 &, i 115 RS
HF. TREMINTRE:

thermal zones: thermal-zones ({

soc_thermal: soc-thermal ({

trips {
threshold: trip-point-0 {

/*
* 70 DL RIRARTTAR TAE, 4% T SRBUREE A2 R B RG, (HA—2 Y LR
* Psustainable-powerf k
L/

temperature = <70000>; /* millicelsius */

hysteresis = <2000>; /* millicelsius */

type = "passive";
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}i
target: trip-point-1 {

/* BB R EREAEIE8SE */

temperature = <85000>;

hysteresis = <2000>; /* millicelsius */

type = "passive";
}i
soc_crit: soc-crit {

/* HIL115ERGHT */

temperature = <115000>;

hysteresis = <2000>; /* millicelsius */

type = "critical";
}i
}i

}i

(2) 45 cooling device.

PLRK3399 A, AL EME CPU Ml GPU, w] MU FACE

thermal zones: thermal-zones {

soc_thermal: soc-thermal {

/* BA53. A72. GPU=MEHEME Ncooling device, AIIEIL[%

cooling-maps {
map0 {
trip = <&target>;

cooling-device =

/* millicelsius */

/* millicelsius */

<&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>;

Auer= 5 S CPU, A] A R E -

thermal zones: thermal-zones {

soc_thermal: soc-thermal {

/* HAHA53. A2 MEBE Ncooling device, Wil

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

}i

(3) % sustainable-power.

D FEE T A 70 EE 85 ERITEHE, KRR 70 BRI E SR — KK power 15, Ff
FimEER TR, power BHIR/DN, B — @ REFE G UG AT, G RIRFER LTS, power 4R EE[EAIC, M
WAk . BT LA 70 BB R SRR S I I R BB 4a 0 1, HEA—E B, BAR A mH R
#ia] LLB I & 24 sustainable FR{E BT 4 .

BanEA T Bk 70 LR SRS 4 AT, R4 A SRR (RIS R[] B%, 75 FE AT 46 PR il B
CIRAEBE AT LA MEAE WITT A I SR I S IR ey AN 85 . AT LS ik 75 FEIN ) power
{5 T FT LA cooling device R KINFEZ AN, RJFE 2 /MRS, ELENH L HATIIFE K.

TIFe NS ARSI TAE, AT

RN
/* av by c. d. CR¥E, 7EDTSIHEE, REFEINMERTT, TRIERE, VEHE, FEMRIESLIRHEHH
B
t scale = (a * T"3) + (b * T"2) + (¢ * T) + d
v_scale = V"3
P(s)= C * T scale * V scale
HBIFEA -
/* CREHHEL, TEDTSITACHE, (RIFERIMERITT, vEHE, rais, FHERESEIREIRE ~/
P(d)= C * V*2 * F

PLRK3399 N, Bik AS3. A72. GPU #F LA1E, #7EMRG], SZhrfd &= mA
1416MHz (1125mV) . 1800MHz (1200mV) . 800MHz (1100mV) , IFEiETF:

A53 ZNAINFE: C = 100 (dynamic-power-coefficientBtE N100) , V = 1125mv, F =
1416MHZ, PUt%
P d a53 = 100 * 1125 * 1125 * 1416 * 4 / 1000000000 = 716 mW

A72 FATNEE: C = 436 (dynamic-power-coefficientBtE N436) , Vv = 1200mv, F =
1800MHz, Mi%
P d a72 = 436 * 1200 * 1200 * 1800 * 2 / 1000000000 = 2260 mW

GPU BhA&THEE: ¢ = 733 (dynamic-coefficientBtE N733) , V = 1100mvV, F = 800MHz
P d gpu = 733 * 1100 * 1100 * 800 / 1000000000 = 709 mW

GPU EpATh#E: DTSIHstatic-coefficientFiE N411000, tsHEE N32000 4700 -80 2, NMic =
411000,
a=2,b=-80, c =4700, d = 32000, WENFHEFEMIBRZEMET = 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

ER: HETRAGPUR TR SN Ul ARSI THETE, Shr billidexe 1 RAKTH R LB E;

RORFRATHAEE 75 FEJG A B&A, FrLART A1k 75 BERS ) power N K1 power, Fl A wHHEAR
sustainable [{{H :

sustainable 2 * sustainable / (target- threshold) * (target- 75) = P 75
sustainable 2 * sustainable / (85 - 70) * (85 - 75) = 4110

sustainable = 1761mW

+ +

DTSI H sustainable-power JCHCE N 1761, SEMAF35 5, Ul Antutu. Geekbench %5, 1 trace £
P, BTN AL A L, B L lisa THRZEID T, BELEHMFET, WRATTS U
WNZAE, R, BERRFE TN

(4) % contribution.

IEITEE cooling device XT R contribution RJ DA R4 B SN 7 AR AU, BIEAACE, tHawE A
1024, BRAFERIR N, AS3 FIA72 #O7BGE1T, AL AS3 A SIS, X iR AR A72 e fE
B, ATLARE K AS3 (¥ contribution, HLUMEHON:

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>; /* MERIAEH1024, BHCH4096 */
}i
mapl {
trip = <&target>;
cooling-device =
<&cpu_ b0 THERMAL NO LIMIT THERMAL NO LIMIT>;
contribution = <1024>;

}i

(5) 3R trace BHE /07 .
B, FEIFT menuconfig H trace AL & .

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

[ 1] Kernel Function Tracer



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

& Trace process context switches and events

Trace syscalls

[ ]

[ ]

[ ]

[ ] Scheduling Latency Tracer

[*]

[ ]

[ ] Create a snapshot trace buffer

Branch Profiling (No branch profiling) --->
[ 1] Trace max stack

[

] Support for tracing block IO actions
[ 1] 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
J7iFi—: @it trace-emd $MHY log, lisa [ TR ALH A trace-cmd, lisa MIE (1) %20 LS lisa #HKESC

Fio 1T adb ¥ trace-cmd push 2 H bR, A58 W1 T oy 23R BURIEA K log:

/* ~DIGEEFAHIRAN, BALEKD, AFEKTGDDREEA —HF, TREREIFE ~/

trace-cmd record -e thermal -e thermal power allocator -b 102400

Ctrl+C AJ PUF 1E1ES% log, 4 HT H & N 24K trace.dat SCAF, @i LR i & e kg =

trace-cmd report trace.dat > trace.txt

FEH adb 1% 3CAF pull 2| PC L, BEEATH Mo @il lisa TR W, AT LK trace.dat SCAF pull 2
PC |, 7£ PC M trace-cmd ##1 3 trace.txto

Tk WAGRH trace-emd T H, Wil iy 4 R IKEURIEAH KA log.
FF 5 320K 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

ELAEATENHY trace #df, I ORAF AT

cat /sys/kernel/debug/tracing/trace

W AT LUl IS adb HEAT A pull HK:

/* SRECEE S, ATLAEET Ftrace . txt#H 7001, olEMH1isa THEH */
adb pull /sys/kernel/debug/tracing/trace ./trace.txt

Hopth 51 -

echo 0 > /sys/kernel/debug/tracing/tracing on /* EIEIMHEAR */
echo 0 > /sys/kernel/debug/tracing/trace /* BEZAEIEAE </



3.3.2 RK3576

CPUMIBL B ZH /R~ BIM &, H 3 ST E 8 — A E B K.
GPUMN S IIAE, N7 Epower model 1717 15, it & /72 [FICPU:

gpu: gpu@27800000 {

#cooling-cells = <2>; /* cooling devicebnil, TRZBEE A LUMEN

—A~cooling device */
dynamic-power-coefficient = <1625>; /* AT IENEDFNSEH ~/
status = "disabled";

Thermal Zonelit B 1% 250 % 2 %/~ B L E -
sustainable-powertt S

/N, KA AIGPUSZBRS F 5% s 4545 %129 2208MHz (950mV) + 2304MHz (950mV) .
950MHz (850mV) , IIFEIEWF:

AEFE A
/* CoEW L, fEDTSIWHCHE, (RIFECMERITT, viErmH, meii, #ZERmsEhriEoiiE ~/
P(d)y=C * Vv*2 * F

A53 BIASINFE: ¢ = 120 (dynamic-power-coefficientBitE N120) , V = 950mV, F = 2208MHz,
VY%
P d a53 = 120 * 950 * 950 * 2208 * 4 / 1000000000 = 957 mW

A72 EhAINFE: ¢ = 320, V = 950mV, F = 2304MHz, V0¥
P d a72 = 320 * 950 * 950 * 2304 * 4 / 1000000000

Q

2662 mW

GPU ZNASTh#E: C = 1625, V = 850mV, F = 950MHz
P d gpu = 1625 * 850 * 850 * 950 / 1000000000 = 1115 mW

P max = P d a53 + P . d a72 + P d gpu = 4734mW

o HET RS T, bR bilidexe 1RAR T LB E

g

i

IR FAA 75 FELL BIRPETFIR TAE CEAEHSRBGR ) , 77 FEEA B Semin A 85
Mijthreshold = 75, target = 85

Al LAik 77 BERE ) power N K power, FREI 41 R 220t 515 sustainable [1H :

sustainable + 2 * sustainable / (target- threshold) * (target- 77) = P max
sustainable + 2 * sustainable / (85 - 70) * (85 - 77) = 4734
sustainable = 1353mW

DTSI H sustainable-power JGHCE A 1353, SLMIANE 1375, A0 Antutu. Geekbench %5, 4 trace %
P, MR A, B lisa THRZEI DT, BEEGFETH, R U5
PEAZAE, AR, BRI A U
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4. AP SEONSH

F P 254 O 48 /sys/class/thermal/ H 3¢ R, BAR P2 F1 DTSI H thermal zone i S IBCE XN . BT 4
thermal zone 7 fi N A —ANF45 4, XFM/sys/class/thermal/ H 3¢ Nt H 4 thermal zone0 T H3%: A HF
BAHMW DT R XS sys/class/thermal/ H 3% Tt thermal_zone0 Fl thermal_zonel - H3xk. @it~
A DR 4% 50, A IR

PL RK3399 JfiT, /sys/class/thermal/thermal zoneO/H 3% ALt R & F 15 &

temp /* AR x/

available policies /* CFRRIRIE RS */

policy /* AT iR g+ /

sustainable power /* WIER B X N K power(H */

integral cutoff /* PIDEEPIfARA: 2Hii E — S ER A doe el
<integral cutoff */

k d /* PIDEVEF S DIIRHEFKISE ~/

k i /* PIDEVEFIFHIMFEAINSE ~/

k_po /* PIDEIEPIHEPHINARMISE +/

k_pu /* PIDEIEPIHEPIINAR IS E */

mode /* enabled: &M RIBEE, FIWre® =M.
disabledKZIIRE */

type /* MiAfthermal zoneffIZRA =/

/* AFERNRERE, MRMtrips iR 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

/* AFcooling devicHPIRZS, XfMcooling-maps™iAHIECE */

cdevO0 /* RFE —"cooling devic, HIFELH cdevl.
cdev2& */

cur_state /* Fcooling device M HIMIRIIFINL */

max_state /* #cooling devicelZH JI/MUNL */

type /* %cooling devicefJEA! x/
cdev0 weight /* 1%cooling devicfEitHpowerH KIIMEH ~/

275 R4 “Documentation/thermal/sysfs-api.txt”

5. % L ) 3

5.1 R}iE=E

J71%—: menuconfig HER AR H K B BN user_space.
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<*> 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) ---> /% poweriallocatorfﬁyﬂ

user_ space */

Jid = TR & SRR 1A .

T, RS U1 2] user_space, BPHLH &4 N policy 19 #iE5U user_space; BUH T mode &
B disabled R3S )5, MEERIZRG], BRSO SETA cdev 1 cur_state &M 0.

DL RK3399 Jyfil, SKHE I3 user_space:

echo user space > /sys/class/thermal/thermal zone0/policy
B mode B il disabled R4

echo disabled > /sys/class/thermal/thermal zone(O/mode
A A3 B i«

/* BEEZ DA cdev, WRIESLFRERES */
echo 0 > /sys/class/thermal/thermal zone(O/cdev0/cur state
echo 0 > /sys/class/thermal/thermal_zoneO/cdevl/cur_ state

echo 0 > /sys/class/thermal/thermal zone0O/cdev2/cur_state

5.2 FREHENRE

HEAEH 540 thermal zone0 B¢ thermal zonel H 3% FI¥) temp 5 A B AT,
LLRK3399 J9fil, 3L CPU IRAZ, fEH LA LIF 4
cat /sys/class/thermal/thermal zoneO/temp

R GPU R, £ LR AR fir 2

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