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1. MEiR

Thermal J& WIZIT K& €& L) — B RS & governor Ml R L, LART 1EE i S riHE S5
Thermal framework Fi governor. core. cooling device sensor driver 1%, FKAFZEFI40F

sysfs

user space
M

kermnel space

thermal
framework

|

Thermal governor: F T-I5E cooling device & 5 F E 80, FEZ2IH AR . HAT Linux4.4 AP RS T
W'~ JUM governor:

o power allocator: 5| A PID CLUHI-FR7r-1l5) #i, MRHEHATIEEE, ha&45 % cooling device 43 AL
power, FFK power B3I,  MIMTIE ZUARIE IR IR B AR A RUR .

o step_wise : MR YHTILSE, cooling device B L [E A o

o fair share : SRR LLELZ I cooling device {56 &S

o userspace: ANPRAISIE

Thermal core: X thermal governors fl thermal driver #£47 7 B AR, If@ X TGO .
Thermal sensor driver: sensor 3X2f, FT3REGEE, LUl tsade.

Thermal cooling device: K #JFELH 7] LLRFIR K ¥4, L CPU. GPU. DDR 4.

2. RIG A

Governor AR :
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drivers/thermal/power allocator. /* power allocatorimiZmg */

drivers/thermal/step wise.c /* step wiselRIE Mg */
drivers/thermal/fair share.c /* fair sharelif#ZHI& */
drivers/thermal/user space.c /* userspaceim{ZFIE */

Cooling device HIAKIY :

drivers/thermal/devfreq cooling.c

drivers/thermal/cpu cooling.c

Core FHIALHS:

drivers/thermal/thermal core.c

Driver HAHS

drivers/thermal/rockchip thermal.c /* BRTRK33684MHAR-T G HItsadcika) */
drivers/thermal/rk3368 thermal.c /* RK3368F&tsadciikzl */

3.EEEB

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) ---> /* default thermal

governor */

[ 1] Fair-share thermal governor

[ ] Step wise thermal governor /* step wise
governor */

[ ] Bang Bang thermal governor

=1 User space thermal governor Ve user space
governor */

=W Power allocator thermal governor e
power allocator governor */

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

[ ] Generic clock cooling support

L[] Generic device cooling support /* cooling
device */

[ ] Thermal emulation mode support

< > Temperature sensor driver for Freescale i.MX SoCs

k> Rockchip thermal driver /* thermal
sensor driver */

< > rk virtual thermal driver

<K> rk3368 thermal driver legacy /* thermal

sensor driver */
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T “Default Thermal governor” BB I, 7] LAZEREIR TS TRNE, & 0T LU S br = i /5 R TIB 24
3.2 Tsadc B B
3.2.1 B E
Tsadc 7E 4% £ thermal sensor, F-T IR, 8% 724 DTSI A DTS #4HACHE -
DA RK3399 yfi, DTSI 4% un N Ec & :
tsadc: tsadc@ff260000 {
compatible = "rockchip, rk3399-tsadc";
reg = <0x0 0xff260000 0x0 0x100>; /% BRAERFE MR A A
KR */
interrupts = <GIC_SPT 97 IRQ TYPE LEVEL HIGH 0>; /> WS R g </
assigned-clocks = <&cru SCLK TSADC>; /* TAEW Eh, 750KHZ */
assigned-clock-rates = <750000>;
clocks = <&cru SCLK_TSADC>, <&cru PCLK_TSADC>; /* TAERHEh AT B Il */
clock-names = "tsadc", "apb pclk";
resets = <&cru SRST TSADC>; /* BAES */
reset-names = "tsadc-apb";
rockchip,grf = <s&grf>; /* Bl Hgrifs, o1 e
wy
rockchip, hw—tshut-temp = <120000>; /* R EEBE, 1208 KE
%y

}i

/* tsadckiti5IIECE, CRFMFIEL: gpiofotpout */
pinctrl-names = "gpio", "otpout";
pinctrl-0 = <&otp gpio>;
pinctrl-1 = <gotp out>;
/*
* thermal sensorbril, F/ntsadchPMEN—/thermal sensor,
* IFHEE T 9l Ftsade™i mUHIIHE 75 2237 LN S 4.
* IRSoCHEMAE —tsade, WAKRENO, I —NUARE L.

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

/* IOAME */
pinctrl: pinctrl {

tsadc {
/* BeE Ngpiofdz */
otp gpio: otp-gpio {
rockchip,pins = <1 6 RK _FUNC GPIO &pcfg pull none>;
}i
/* B Nover temperature protectioni%iﬁ */
otp_out: otp-out {
rockchip,pins = <1 6 RK FUNC 1 &pcfg pull none>;
}i
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DTS (IlLE, FEH TE#FE CRU E47iE 2 GPIO E4, K FEM bR E - FE A, TSN
=R IR E & GPIO B A7, T4f EFEESH tsade i 51 BER] PMIC AL, TN R GElC B R
CRU &A%,

&tsadce |
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

22 Y% "Documentation/devicetree/bindings/thermal/rockchip-thermal.txt" .

3.2.2 RK3576

tsadc: tsadc@2ae70000 {

compatible = "rockchip, rk3576-tsadc";

reg = <0x0 0x2ae70000 0x0 0x400>; /% BRAT AR IR P A7 A Hh bR
KE */

interrupts = <GIC_SPI 123 IRQ TYPE LEVEL HIGH>; /* RS Rl =/

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

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

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

assigned-clock-rates = <2000000>;

resets = <gcru SRST TSADC>, <&cru SRST P TSADC>; /* BAES */

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

#thermal-sensor-cells = <1>;

rockchip, hw-tshut-temp = <120000>; /* SR EE RME, 1208 IKE
*/

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-modeft & CRUKY, /75 B 45 pinctrl-names, pinctrl-0Flpinctrl- 13X =~ @ P, #EF7 tshut-
modelit & ICRU.

#7Ftshut-modefit B NGPIO, 75 %ML & pinctrl-names, pinctrl-0fIpinctrl-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 = <g&tsadc ctrl pins>;
status = "disabled";
}i
[ * rk3576—pinctrl.dtsiqj%?g¥§otp_gpio$ﬂtsadc_ctrl_pins %/
&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 SRESHEC B

Power allocator &% 5 H& 5|\ PID CLLBI-FR4r-4) #8, MRIEMATIRE, 3184 % cooling device 4
fic power, W EEARIIEMERT 2 BCHT power LLEOK, BIRTLLEITIIMNER &, BEEEE LA, WTomm
power IZWI/N, AIIEAT ISR AT FEAK, AT 8 IR 4 5 5 PR il 390

3.3.1 ~HIECE
33.1.1CPUERE

CPU 7L 35+ 1E N cooling device, 7 s HH 75 AL ¥ #cooling-cells.  dynamic-power-coefficient J& 1k -

DL RK3399 13 :

cpu 10: cpu@O {
device type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";
reg = <0x0 0x0>;
enable-method = "psci";
#cooling-cells = <2>; /* cooling devicebriR, TARZBEA A UMEN—
Mcooling device */
clocks = <&cru ARMCLKL>;
cpu-idle-states = <&CPU_SLEEP &CLUSTER SLEEP>;
dynamic-power-coefficient = <100>; /* EINFEELC, SEFEAXA
PAyn=C*V"2*F */
}i

cpu b0: cpu@l00 {

device type = "cpu";

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

reg = <0x0 0x100>;

enable-method = "psci";

#cooling-cells = <2>; /* cooling devicebril, FTRZK&RLIMEN
4Ncooling device */

clocks = <&cru ARMCLKB>;

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

dynamic-power-coefficient = <436>; /* HAT I ESA RS ~/

33.1.2GPU BB
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GPU fEi# 4% T1EAN cooling device, 17 pi 77 26 r#cooling-cells J&PEF power_model 715 £

L RK3399 Al
gpu: gpul@ff9%a0000 {

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

reg = <0x0 0xff9a0000 0x0 0x10000>;
interrupts = <GIC_SPI 19 IRQ TYPE LEVEL HIGH
<GIC_SPI 20 IRQ TYPE LEVEL HIGH 0>,

<GIC SPI 21 IRQ TYPE LEVEL HIGH 0>;

0>,

interrupt-names = "GPU", "JOB",

clocks = <&cru ACLK GPU>;
clock-names = "clk mali";
#cooling-cells = <2>;
fEN—"Ncooling device */
power-domains =
power-off-delay-ms = <200>;
status = "disabled";

gpu_power model: power model {

compatible =
static-coefficient = <411000>;
dynamic-coefficient = <733>;
ts = <32000 4700 (-80) 2>;

thermal-zone = "gpu-thermal";

3.3.1.3 Thermal Zone Bt &

"MMU" ;

/* cooling devicebriH, FRZEK&RLL

<&power RK3399 PD GPU>;

"arm,mali-simple-power-model";

/* AT IHEBHSUREN S ~/
/* HT I EShS RN S ~/
/* AT ESRSUFEN S~/
/* Mgpu-thermal FEEURE, FTiHHEEESTIRE

Termal zone "7 5 = 2 ] ld BLIRAZ S AR OC 10 S HOF L O B P 2820

L RK3399 Jyfsil:

thermal zones: thermal-zones ({

/* =N AN~/ thermal zone, HAFEIERIEHISE ~/

soc_thermal: soc-thermal ({
/* WE S Ttrip-point-0fgEME,
polling-delay-passive = <20>;
/* BEKTFtrip-point-048EHIMHE,
<1000>; /* mil
/* WE%EFtrip-point-148 & WA
<1000>; /*

polling-delay =

sustainable-power =

2 0ms SR — i */

/* milliseconds */

R 1000ms FRIX—IKIRE */
liseconds */

, RG4rI%cooling devicelfJREE */

milliwatts */

/* HHlthermal zonelliiftsadcOZKBURE */

thermal-sensors = <&tsadc 0>;

/* tripsBWEANFHLEZRE, AFRPERERNE, REA EME */

trips {
/*
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* AR, E IR SRR A LA, EA—E B R IRE R,
* power/N|—EFEEA FFAG IR Hil 5%
=y
threshold: trip-point-0 {
/* TR 7ORRIREE, IEHNE AR TAE, HH 705 IR th2& t sadc ik H Wit — AN R1E
Y/
temperature = <70000>; /* millicelsius */
/* ME K Ttemperature-hysteresishfilik W, 4ETARSZH, (ERHEZLER M
IR */
hysteresis = <2000>; /* millicelsius */
type = "passive"; /* FonHEIIZIEEER, ffifpolling-delay-passive

=Y
}i
/* TP EARRE, B A AN~/
target: trip-point-1 {
/* SERE BRATEAR O B AN 8 SER IR S, I HL8 ST IR 2 tsad il Hh i —A4
BIE >/
temperature = <85000>; /* millicelsius */
/* ME K Ttemperature-hysteresishfilik W, Z4ETARSZH, (ERHEZLER M
IR */
hysteresis = <2000>; /* millicelsius */
type = "passive"; /* FonHIIZIEEER, ffiHpolling-delay-passive
2y

}i
/* R BIME, RESUSIRETIR B, A iZEE, iIERGEE </
soc_crit: soc-crit {
/* BEIIRRRERE, HFHIIBKE MR tsadc ik PRTH—MEIE  */
temperature = <115000>; /* millicelsius */
/* TE K Ftemperature-hysteresishfilik W, aTARSZH, (HREHEZLER M
JUHE */
hysteresis = <2000>; /* millicelsius */
type = "critical"; /* FoN@BIIZIREERN, #HE x/

}i

/* cooling deviceltBE 1M, BANTIHMAE 1 cooling device */
cooling-maps {

map0 {
/‘k
o ?%ﬁﬂ?target tripF, EZcooling deviceA EIEH,
* XfFpower allocateriil§NZilHtarget
*/
trip = <&target>;
/* A53ffiNcooloing device, THERMAL NO LIMITAEIEM, (HMAZJUH */
cooling-device =

<gcpu 10 THERMAL NO LIMIT THERMAL NO LIMIT>;
contribution = <4096>; /* T IIFENFeLLa096/10246%, HTIHHEFAURT
MREE */

}i

mapl {
/*
* FInfEtarget trip P, 1%cooling deviced E&AEH,
* XtFpower allocater M AZiEtarget
=)
trip = <&target>;
/* AT2ffNcooloing device, THERMAL NO LIMITANERIEF, {HLAUR */
cooling-device =

<&cpu_ b0 THERMAL NO LIMIT THERMAL NO LIMIT>;



contribution = <1024>;/* {HEINFERFELI1024/10244%, BT 8% B A0 A Al

RE */
}i
map2 {
/*
* RoRfEtarget trip K, Zcooling device A EIEH,
* XfFpower allocater il i target
i/
trip = <&target>;
/* GPUMiNcooloing device, THERMAL NO LIMITARAEM, {HAZIE */
cooling-device =
<&gpu THERMAL NO LIMIT THERMAL NO LIMIT>;
contribution = <4096>;/* THINFERFLL4096/1024F%, FIT R FEISINT A
REE */
}i
}i
}i
/% =AM /N thermal zone, HEEFEERIEHISE, Hfithermal zone R T3REUR
B ox/

gpu_thermal: gpu-thermal ({
/* BEIRAE RIS E E L N ARIER, JRERNAUA */
polling-delay-passive = <100>; /* milliseconds */
/* FFRH1000msIREL— IR EE */
polling-delay = <1000>; /* milliseconds */

/* HfHithermal zonelliidtsadcl3kBURE */

thermal-sensors = <&tsadc 1>;

S

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

3314 BESHRE
HUSHIEHS A MG, —BATEBN. ASSEE BRI Wb R, BT LUZ LR
ST

(1) #5E AR

A1 2 70 BEVABIRIZTT AR TAF (CEABEHIRBGER ) , fRemik A 85 &, i 115 AL
. TREMINTE:

thermal zones: thermal-zones ({

soc_thermal: soc-thermal ({

trips {
threshold: trip-point-0 {
/*
* 708 DL RIRARIFAR AR, 4k 1 ARBUREE R R Rl R R, (R —5E O BRI,
* fsustainable-powerf >k
Y
temperature = <70000>; /* millicelsius */
hysteresis = <2000>; /* millicelsius */
type = "passive";
}i
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target: trip-point-1 {
/* MR R AN 85 */
temperature = <85000>; /* millicelsius */
hysteresis = <2000>; /* millicelsius */
type = "passive";

}i

soc_crit: soc-crit {
/* B RGHEE */
temperature = <115000>; /* millicelsius */
hysteresis = <2000>; /* millicelsius */

type = "critical";

}i

}i

(2) % cooling device.

DL RK3399 A5, A= FHEHE CPU Ml GPU, w] DUan FHCE :

thermal zones: thermal-zones {

soc_thermal: soc-thermal {

/* A53. A72. GPU=AMEHEIE Ncooling device, FIIRITREMIEE +/
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

e i DS CPU, W LM R E .

thermal zones: thermal-zones ({

soc_thermal: soc-thermal ({

/* HAERS3. AT2P R E Ncooling device, WJIEILFESFEE */
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) % sustainable-power.

E (D FEE T A 70 ER 85 ERTEH, FRARGLE 70 B HIRHES R —AN LK K power {8, B
FHiR PRI TR, power BWR/DN, B — B RS WG, WRIR kST =, power 4R [EAK, A
RAMGRLL K. BT LU 70 B AR i R SRR BB R 4650 1, HA—e Sk, B An
RS ] LLIE I8 24 sustainable [I{E AT IR

R BA TR E v 70 PP SIS TT 00 A, BN 45 R PR G S I () A1 R, 75 2 AR T 463 BR 1 A%
CIRAEBEAT A/ NERAE WITT A I S P S IR L), ey ANEERL 85 . IS ART LASGik 75 FEI ) power
fH%5 T HTLA cooling device B KINFEZ A, SRJEIE /MR, BRI 2 AT R

DI NS IR EN S TIAE, WHAXD T

SR A

/* av by oy dv CREWE, EDTSIWECE, (RIFECMERIT], TR, viEm/s, #EMmsEhrii
R */

t scale = (a * T"3) + (b * T"2) + (¢ * T) + d

v_scale = V"3
P(s)= C * T scale * V_scale
AR
/* CHEWR, {EDTSIWMACHE, (RIFERUERITT, vEWE, rRME, &EMELRELRE ~/
P(dy=C * v*2 * F

PLRK3399 A, Rt AS3. A72. GPU #H TAE, #RFEZRRH|, SLhrff & Ema il
1416MHz (1125mV) . 1800MHz (1200mV) . 800MHz (1100mV) , IFEitEINT:

A53 FAIFE: ¢ = 100 (dynamic-power-coefficientfid & N100) , V = 1125mV, F =
1416MHz, [U#%
P d a53 = 100 * 1125 * 1125 * 1416 * 4 / 1000000000 = 716 mW

A72 FAIFE: ¢ = 436 (dynamic-power-coefficientfid & N436) , V = 1200mV, F =
1800MHz, X%
P d a72 = 436 * 1200 * 1200 * 1800 * 2 / 1000000000 = 2260 mW

GPU ZhA&AT#E: ¢ = 733 (dynamic-coefficientfitE N733) , V. = 1100mV, F = 800MHz
P d gpu = 733 * 1100 * 1100 * 800 / 1000000000 = 709 mW

GPU HASM#E: DTSIHFstatic-coefficientFEE N411000, tsHLE N32000 4700 -80 2, Mic =
411000,
a=2,b=-80, c=4700, d = 32000, EENFIHEEIEEMET = 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

: HATRAGPUATHERSIINE Hal RS ET i, Lhr Ll exe LRI R HUETTE;

g

it

RN ERATTIIEE 75 FE G A B4, BT LART RLSEAL 75 BERT D power N KA power, F@Id 40~ AR HHE
sustainable [{J{H :

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

DTSI H sustainable-power JGlC B A 1761, LA 5, il Antutu. Geekbench 55, 4 trace %1
W, TR LRI O, BOE I lisa THRZEGMT, BELEMETUN, MRS R
WA, R, BRIRTE .

(4) ¥ contribution.

LR cooling device X ) contribution AJ LA H BB F MIFEA L, RMEARCE, MaRE RN
1024, BANERTR T, AS3 Fl A72 #0021, RILAS3 BRDHEE, X Rk A72 R J:p
B, AICARE K AS3 (1) contribution, HLUMEHN:

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>; /* MERINE1024, BCH4096 */
}i
mapl {
trip = <&target>;
cooling-device =
<&cpu_ b0 THERMAL NO LIMIT THERMAL NO LIMIT>;

contribution = <1024>;

}i

(5) 3REL trace HHE /3 HT -
B4, FEIF ST menuconfig H trace AR E -

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

&3 Trace process context switches and events

Trace syscalls

[
[ ]
L]
[ ] Scheduling Latency Tracer
[*1]
[ ]
L]

Create a snapshot trace buffer

Branch Profiling (No branch profiling) --->

[ ] Trace max stack

[ 1] Support for tracing block IO actions

[ 1] Add tracepoint that benchmarks tracepoints
< > Ring buffer benchmark stress tester

[ 1] Ring buffer startup self test

[ 1] Show enum mappings for trace events

[*] Trace gpio events

JriFi—: @It trace-emd MK log, lisa [ T.HALHH7 A trace-cmd, lisa M35 (1)L 2E 7] LS lisa #HKESC
Fio 183 adb ¥4 trace-cmd push 2 H bRt R 518 01T A SRBUR A log:

/* ~bIGEEFAHIRAN, BAREKD, AFEKTGDDRAEA 4, TREFREIFE ~/

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

Ctrl+C 7] PMF 1E1E5% log, 4T H & N4k trace.dat SCAF, @I DLF d & e g X

trace-cmd report trace.dat > trace.txt

FLH adb FiZSCHF pull 2] PC &, BEAZFTH o HrEcE @i lisa TR M. A7 LUK trace.dat SCAF pull 2|
PC I, fEPC IH trace-cmd #2 trace.txt.

JIEZ R trace-emd T H, il id K KBUR I AH IS log.
FFJE A AH 5K 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

BHEEFTEIE trace 48, IR

cat /sys/kernel/debug/tracing/trace

AT LU IS adb B EAT A pull Hik:

/* RIEES, WTUAB S HFtrace. txt#AT 00T, SEMEHL1isa LR */
adb pull /sys/kernel/debug/tracing/trace ./trace.txt

Hophgf

echo 0 > /sys/kernel/debug/tracing/tracing on /* E{EIHEIE *~/
echo 0 > /sys/kernel/debug/tracing/trace /* JEEZATEE </

3.3.2 RK3576
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CPUMIILE 2% /R BlfC &, b 2h & ThFEE Hi—AEB 2.
GPUMNTHH A TIHE, N7 Epower model 177 55, Kt & /72 CPU:

gpu: gpul27800000 {

#cooling-cells = <2>; /* cooling devicefnifl, RRNLK & LMEN
“ANcooling device */

dynamic-power-coefficient = <1625>; /* HT I ESSIIFEN S ~/

status = "disabled";

Thermal Zonelit & Ml % 2 K B 2 H /R~ Gl & .
sustainable-power it H 1

/N, KA RIGPUSLBRS F & s 4543 W9 2208MHz (950mV) + 2304MHz (950mV) .
950MHz (850mV) , INfEIHHUWIT:

AR
/* CRER, TEDTSITECE, RFEFEIENT, vEHE, FRIIE, FTFEMELFHIRE «/
P(d)=C * V"2 * F

A53 ZNATNFE: C = 120 (dynamic-power-coefficientBlE N120) , V = 950mV, F = 2208MHz,
V4%
P d a53 = 120 * 950 * 950 * 2208 * 4 / 1000000000 = 957 mW

A72 FhAINFE: ¢ = 320, V = 950mV, F = 2304MHz, PU#%
P d a72 = 320 * 950 * 950 * 2304 * 4 / 1000000000

2662 mW

GPU F&Ih#E: ¢ = 1625, V = 850mV, F = 950MHz
1625 * 850 * 850 * 950 / 1000000000 = 1115 mW

P d gpu

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

: TR RAVMETE, bR il exe L AKX TR BT

i

bas
AR B 75 FEVL_ BRI AR TAF CERSEIREGR LD , 77 I A B, fomii AT 85 &

Mthreshold = 75, target = 85
AT LALE 77 BERA power i K power, @I a1~ At H 1S sustainable f1E:
sustainable + 2 * sustainable / (target- threshold) * (target- 77) = P_max

sustainable + 2 * sustainable / (85 - 70) * (85 - 77) = 4734
sustainable = 1353mW

DTSI ' sustainable-power Z6lC B A 1353, LA 5, H Antutu. Geekbench 55, 4 trace 2

W, TR LR AR L, B lisa TRZE DN, BHERGHETUN, WRARF& U
WEAZAE, GRS, BRI S U

4. P BEON S
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FA P A8 07 /sys/class/thermal/ H 32 K, BARPANZEF1 DTSI # thermal zone 17 S B E X N. BT 4
thermal zone i £ N R —/AN715 1, Xt Ri/sys/class/thermal/ H 5% N 4 H 45 thermal zone0 T~ H 3%; A K°F
EHEMAT A, XRi/sys/class/thermal/ H 3 Tt £H thermal zoneO il thermal zonel FH 3. @it AP
AE O DAY R 5 550, BE L.

PL RK3399 AT, /sys/class/thermal/thermal zoneO/H 3% N AL &4 R % FH A1 B«

temp /* CHATERE */

available policies /% SCRFRIRAERNE */

policy /* CHATEE RIS RS </

sustainable power /* SRR =R IR R fpowerfH */

integral cutoff /* PIDSRPIMIfRA M AR U B e i
<integral cutoff */

k d /* PIDEEFUHEDINHERIZH */

k i /* PIDEVEPEIEHERISE «/

k_po /* PIDELEPFEIPHIRHEHI S H +/

k_pu /* PIDEEP ISP IS H +/

mode /* enabled: HHIEMKIBCGREE, FIWT2TFEREIM.
disabledKMiZLke */

type /* HHlthermal zonefJEH =/

/* ARPREZRE, XRtripsTRREE */
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 devicHPRZE, XMicooling-mapsTiAHIELE */

cdev0 /* 4&%%‘*4‘cooling devic, AWM F&EIEH cdevl
cdev2& *x/

cur_state /* ¥cooling deviceX IS MIMAL */

max_state /* Zcooling devicefZ A JLANHINL */

type /* %cooling devicel A */
cdev0 weight /* 1%cooling devicfEilHpower§ KHEEL ~/

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

5. & W, e @

5.1 REE

J71%5—: menuconfig HER AT SN B B N 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) ---> /% poweriallocatorﬂLN

user space */

T = TPHLE I a2 SRR A .

B, CRE NS E] user_space, BT /12545 1 N [ policy 5 & UK user_space; E{E I mode ¥
B disabled RA; RSE, BEMRRE], BUEAP&ED TS cdev 1 cur_state BEE N 0,

PL RK3399 9, SKHE 1463 user_space:

echo user space > /sys/class/thermal/thermal zone0/policy
BHHE mode BEE K disabled R

echo disabled > /sys/class/thermal/thermal zone(O/mode
it R AT PR A -

/* BB Z DA cdev, WRIELFRFRES */
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 FREHETRE

HEAE M &1 thermal zone0 B¢ thermal zonel H 3% T (K] temp 5 A BI 7],

L RK3399 Afl, FRHELCPU IS, (£ Mo AL R4
cat /sys/class/thermal/thermal zone0/temp
IR GPU IR BE, L& DAL R iy 4

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