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1. BhHA

Thermal 2R £E EXN—EZFRIBIEE governor IFHIRSUERE, MBS E T HAELSE
A, Thermal framework H governor. core. cooling device. sensor driver 4858, XHFZ2HII0TF:

sysfs

USer space
M

kernel space

\',r'

thermal

framework

J

Thermal governor: FAFRRE cooling device EBHREMESM, FEIHAREE, BHI Linux4.4 RiZHE
B TWT/L# governor:

e power_allocator: 5|\ PID (Ebffl-FR53-153) =%, RIBEHATURE, &% cooling device 73
i power, #Hi& power FIR AR, MMAZIRIERERGISMFEBR,

o step_wise : IRIEHFIEE, cooling device EZRFEI,
e fair share : $MZEM{ILLIRZ M cooling device LTS,
e userspace: FIRHISAZE,

Thermal core: 3f thermal governors # thermal driver #1777 &M%, HENX TEMBEO,
Thermal sensor driver: sensor IXzfi, BFIRBURE, bl tsadc,

Thermal cooling device: &RFUREEFTLFEERIEE, LI CPU. GPU. DDR %%,
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2. AIEREFE

Governor HXR3:
drivers/thermal/power_allocator. /* power allocator’@iTHREE */
drivers/thermal/step_wise.c /* step wiseRITHREE */
drivers/thermal/fair_share.c /* fair shareBiFHRE& */
drivers/thermal/user_space.c /* userspaceiRiTHREE */

Cooling device FEXHS:

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

Core X!
drivers/thermal/thermal_core.c
Driver #8XE5:

drivers/thermal/rockchip_thermal.c /* BRTRK3368MIEMTSRItsadc IR */
drivers/thermal/rk3368_thermal.c /* RK3368F &tsadcikzf */

3. EdER=E

3.1 Menuconfig fig&

<*> 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 */

[ ] Fair-share thermal governor

[ ] Step_wise thermal governor /* step_wise
governor */

[ ] Bang Bang thermal governor

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

-*-  Power allocator thermal governor /*
power_allocator governor */

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

[ ] Generic clock cooling support

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

[ ] Thermal emulation mode support
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< > Temperature sensor driver for Freescale i.MX SoCs

<*>  Rockchip thermal driver

driver */
< > rk_virtual thermal driver
<k> rk3368 thermal driver legacy
driver */

/* thermal sensor

/* thermal sensor

i@id"Default Thermal governor"EE&W, A]LUAERITHRER, FRE R LRIEL IR~ mE KH#ITE

Ko

3.2 Tsadc fit&

3.2.1 TflicE

Tsadc 1E:REH{EN thermal sensor, ATFIREVEE, BEFETE DTSI # DTS #HECE,

LA RK3399 795, DTSI B3N T ECE :

tsadc: tsadc@ff260000 {
compatible = "rockchip,rk3399-tsadc";
reg = <0x0 0xff260000 0x0 0x100>;
KE */
interrupts = <GIC_SPI 97 IRQ_TYPE_LEVEL_HIGH 0>;
assigned-clocks = <&cru SCLK_TSADC>;
assigned-clock-rates = <750000>;
clocks = <&cru SCLK_TSADC>, <&cru PCLK_TSADC>;
clock-names = "tsadc", "apb_pclk";
resets = <&cru SRST_TSADC>;
reset-names = "tsadc-apb";
rockchip,grf = <&grf>;
S/
rockchip,hw-tshut-temp = <120000>;
/* tsadciti5|HIECE, ZIHMMIETN: gpiofotpout */
pinctrl-names = "gpio", "otpout";
pinctrl-0 = <&otp_gpio>;
pinctrl-1 = <&otp_out>;
/~k

* thermal sensortril, RtsadcBRILAEAN—"thermal sensor,

* HEE T 5|Atsadc T RBYBHRFRESR /LS.

/-k

/*
/*

/*

/~k

/*

* MNRSoCEEMRB—tsadc, FJLUIEENO, BE—MEIIRENL,

2/
#thermal-sensor-cells = <1>;
status = "disabled";

};

/* IOMECE */
pinctrl: pinctrl {

tsadc {
/* EEENgpiofEz */
otp_gpio: otp-gpio {

BRSNS Fatut S

TS Rl & AT */
T {EBTSh, 750KHz */

T{ERThANACERTEh */

5IMgrfigR, BHTERE

TREFHE, 120BKE */

rockchip,pins = <1 6 RK_FUNC_GPIO &pcfg_pull_none>;

Y
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/* BEENover temperature protectiont®z */
otp_out: otp-out {
rockchip,pins = <1 6 RK_FUNC_1 &pcfg_pull_none>;

}s
Y

DTS WEEE, TEATEFBET CRU EfIIER GPIO £, RBFEUXREEBEFEM. FEMIEER
MEINRECERL GPIO £, B4 EFESTIE tsadc M5 1HNEER PMIC ISR, T[N REEECER
CRU Ef1iL,

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

g

£E 14" Documentation/devicetree/bindings/thermal/rockchip-thermal.txt",

3.2.2 RK3576

tsadc: tsadc@2ae70000 {
compatible = "rockchip,rk3576-tsadc";

reg = <0x0 0x2ae70000 0x0 0x400>; /* HiFsENtSESs iR
KE */

interrupts = <GIC_SPI 123 IRQ_TYPE_LEVEL_HIGH>; /* PSRBT AE S */

clocks = <&cru CLK_TSADC>, <&cru PCLK_TSADC>; /* TYERehANECERTEh */

clock-names = "tsadc", "apb_pclk";

assigned-clocks = <&cru CLK_TSADC>; /* T1ERS$H, 2MHz */

assigned-clock-rates = <2000000>;

resets = <&cru SRST_TSADC>, <&cru SRST_P_TSADC>; /* BAIES */

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

#thermal-sensor-cells = <1>;

rockchip,hw-tshut-temp = <120000>; /* TRESHE, 120BKE */

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

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

status = "disabled";

Y

rockchip,hw-tshut-modefit E 9 CRUBY, REEHpinctrl-names, pinctrl-0fpinctrl-1X=/NE M, #=E
$tshut-modeft & FICRU,

E¥tshut-modefid B IGPIO, EEFCE pinctrl-names, pinctrl-0Fpinctrl-1:
tsadc: tsadc@2ae70000 {
rockchip,hw-tshut-polarity = <1>; /* tshut polarity @:LOW 1:HIGH */

pinctrl-names = "gpio", "otpout";
pinctrl-0 = <&otp_gpio>;
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pinctrl-1 = <&tsadc_ctrl_pins>;
status = "disabled";

3
/* 1k3576-pinctrl.dtsiFFEEHRotp_gpioMtsadc_ctrl_pins */
&pinctrl {
tsadc_ctrl {
/omit-if-no-ref/
otp_gpio: otp-gpio {
rockchip,pins = <@ RK_PA1 RK_FUNC_GPIO &pcfg_pull_none>;
}s
/omit-if-no-ref/
tsadc_ctrl_pins: tsadc_ctrl-pins {
rockchip,pins =
/* tsadc_ctrl_org */
<@ RK_PAl1l 10 &pcfg_pull_none>;
}s
}
}

3.3 Power allocator HFE&HE

Power allocator JRI=HRE&ES|I N PID (EbfBI-FRS-157) 154, RIBHFNRE, w184 & cooling device
B2 power, SRERMBRRISEIRY power LHERA, BIRILUEITHINERS, MERE LA, AIHEM
power ZFAUR/]N, FIGTTRUSRERZHPEE, MMAZIREERERSISNZE,

3.3.1 &
3.3.1.1 CPU Ei&

CPU TEBIZHEA cooling device, TTmARHEEBEE#cooling-cells. dynamic-power-coefficient J&
o

LA RK3399 A5l

cpu_l0: cpu@d {

device_type = "cpu";

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

reg = <0x0 0x0>;

enable-method = "psci";

#cooling-cells = <2>; /* cooling devicetRiR, RNZI&EALUEA—

1 cooling device */

clocks = <&cru ARMCLKL>;

cpu-idle-states = <&CPU_SLEEP &CLUSTER_SLEEP>;

dynamic-power-coefficient = <100>; /* ThSTIFEEEC, hSIFEATNAPdyn=C*VA2*F
*/
b

cpu_b@: cpu@lod {
device_type =

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

reg = <0x0 0x100>;

enable-method = "psci";

#cooling-cells = <2>; /* cooling device#RiR, RNZIGEALUEN—
fcooling device */

clocks = <&cru ARMCLKB>;

cpu-idle-states = <&CPU_SLEEP &CLUSTER_SLEEP>;

dynamic-power-coefficient = <436>; /* RAFITEmSIHFENSE */
b

3.3.1.2 GPUCE

GPU TERIZHEA cooling device, TTREEEE#cooling-cells BM4H power_model FH s,

L RK3399 793l

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 devicefRiR, RRIZIZEAILUE
7A—"~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 IHERESINGENSE ~/
dynamic-coefficient = <733>; /* AT HEDNSINGENSE ~/
ts = <32000 4700 (-80) 2>; /* BFIHEHSIHENSE */
thermal-zone = "gpu-thermal"; /* Mgpu-thermalREURE, RATFITEFHRSINFE
*/
b
i

3.3.1.3 Thermal Zone f2&

Termal zone T R EEA FRERIERBAXNSHH LR LHIAEFSED,

L RK3399 A9f31:
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thermal_zones: thermal-zones {

/* — P H R —Mthermal zone, HEERITHRIEEXSE */

soc_thermal: soc-thermal {

/* BESTtrip-point-0iEENE, SfR2omsKEN—KEE */
polling-delay-passive = <20>; /* milliseconds */

/* SBEETFtrip-point-0iEERE, SMR1000msIKEN—RE */
polling-delay = <1000>; /* milliseconds */

/* REFTFtrip-point- IEEMER, RFiHDHE4Acooling devicelIgEE */
sustainable-power = <1000>; /* milliwatts */

/* Hpithermal zoneididtsadcOIREURE */

thermal-sensors = <&tsadc 0>;

*/

B */

| */

| */

/* tripsBESFEEEHRE, FERNETRE, KER—EMERE */
trips {

Y

/*

* REEE, BYREREREIETIE, BF—ED LRHIIE,
* power/NE|—TERREA FHARBISAE

*/

threshold: trip-point-0 {

}

/* BI70RKE, BITREEAKIE, HFE70BREHRRE tsadcilkPRTE— 1 E(E

temperature = <70000>; /* millicelsius */
/* BEKTFtemperature-hysteresishifii R rhlir, HATHRSEM, ERERERNMA

hysteresis = <2000>; /* millicelsius */
type = "passive"; /* RNESIZREER, FMpolling-delay-passive */

/* RITEAVRE, HEEIEMEE SR NEIZE */
target: trip-point-1 {

3

/* HAEEEERER S/ T BI85 R EE, HASSRREME tsadchit’k HETHI—N=

temperature = <85000>; /* millicelsius */
/* BE{{TFtemperature-hysteresishifilig chir, LFiRCI, BEEEZRERHNIA

hysteresis = <2000>; /* millicelsius */
type = "passive"; /* RNESIZREER, $Hpolling-delay-passive */

DRFIPEE, MRFEEREENALA, BABIRESR, ILRRER */

J% 58I

soc_crit: soc-crit {

/* BIIISEREER, HFE11EBKEHREtsadcRFMBN—NEE  */
temperature = <115000>; /* millicelsius */
/* BE{{TFtemperature-hysteresishyfiligshitr, LFiRsCI, BEEZRERHNIA

hysteresis = <2000>; /* millicelsius */
type = "critical"; /* RELBIIZBEEN, EF */

/* cooling deviceEEBETim, 8N FPRAKR—Tcooling device */

cooling-maps {
map@ {

/*

* FRfEtarget tripF, iZcooling deviceZE&EfEFA,
* 3FFpower allocatersRBEpiJiiEtarget

*/



trip = <&target>;
/* A53ffJcooloing device, THERMAL_NO_LIMITR{Z{ER, {BMAIIE */
cooling-device =
<&cpu_1@ THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <4096>; /* iTHINFEEIFRLLI4096/10241F, BT AEMEMIRREH

RE */
}
mapl {
/*
* Rinfrtarget tripF, %Zcooling deviceZ #(EA,
* ¥ Fpower allocatersBEHFitEtarget
*/
trip = <&target>;
/* A72fcooloing device, THERMAL_NO_LIMITR{Z{ER, {BMATE */
cooling-device =
<&cpu_b@® THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <1024>;/* IHHEINFERRLI1024/10241%, BT REESMIREHMR
B+
}i
map2 {
/*
* Rinfrtarget tripF, jZcooling deviceZ#fEA,
* ¥ Fpower allocatersB&MFitEtarget
*/
trip = <&target>;
/* GPUffAcooloing device, THERMAL_NO_LIMITR{E(ER, BXFUE */
cooling-device =
<&gpu THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <4096>;/* THINFERTRIN4096/10241F, AFEEMEAIRFMR
B */
b
Hi
b
/* =T EWE—thermal zone, HEERBTRIEEXSH, ZHaithermal zone RATFREVEE
*/
gpu_thermal: gpu-thermal {
/* BEBRTREEENER TAEER, RERGIUE */
polling-delay-passive = <100>; /* milliseconds */
* §IF1000msIREN—XRE */
polling-delay = <1000>; /* milliseconds */
/* Hiithermal zonei@idtsadclREURE */
thermal-sensors = <&tsadc 1>;
b
b
BEY

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



3.3.1.4 BIES¥GAR

BES 5( ROHREX, —RAFEREN. BESUFEERETREFERIFE, @BEBERALIRUAT
TBHT

(1) wmEBMEE,

BRIgEMNFLE 70 EULRITFHETE (EMEHRIVEE), EeaERET 85 E, B3 15 EREA
ER. TREMWTESR:

thermal_zones: thermal-zones {
soc_thermal: soc-thermal {
trips {
threshold: trip-point-0 {
/*
* TOEL LRITFATIE, 4858 7 RECEERNEEIEMRE, ER—ES LT,
* AERsustainable-powerfx*
*/
temperature = <70000>; /* millicelsius */
hysteresis = <2000>; /* millicelsius */
type = "passive";
}s
target: trip-point-1 {
/* AEREEEAREI8SE */
temperature = <85000>; /* millicelsius */
hysteresis = <2000>; /* millicelsius */
type = "passive";
}s
soc_crit: soc-crit {
/* BILIISERRER */
temperature = <115000>; /* millicelsius */
hysteresis = <2000>; /* millicelsius */
type = "critical";

3

Y,

(2) H%E cooling device,

LA RK3399 Affl, B~ REEHRE CPU M GPU, BN TECE :

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

/* A53. A72. GPU="MEREIEANcooling device, FLEIREAIFER */
cooling-maps {
map@ {
trip = <&target>;
cooling-device =
<&cpu_1@ THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <4096>;
b
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mapl {
trip = <&target>;
cooling-device =
<&cpu_b@® THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <1024>;

}
map2 {
trip = <&target>;
cooling-device =
<&gpu THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <4096>;
}

BE~RABAE CPU, TR TECE:

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

/* RBA53, A72EMERIERNCcooling device, TELESEIAZE */
cooling-maps {
map@ {
trip = <&target>;
cooling-device =
<&cpu_1@ THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <4096>;

b
mapl {
trip = <&target>;
cooling-device =
<&cpu_b@® THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <1024>;
3

(3) E% sustainable-power,

£ (1) ;RET—1 70 EE 85 EMSEE, RRAESKE 70 ERNIHESIRMH—IM LA power {E,
FEERENFS, power FHR/, REI—TEREEGHEEM, MR BEMEHS, power LK,
MM MPEERE, PRUEEE 70 EMHER @RECEENTEERERE T, HA—EMEM, B4
1&BESTART LB IEEX sustainable FUEBITIHZEE,

RaFEANRENES 70 EREREGR T, B4EERECEERRE)IEN, 75 BRI ERFIEREISI=R
(XA IR AT LURY ) VRIZ RIFFHIR R SRR IR , e B 85 Eo. ABARLISELL 75 BB power
{BFTFREL cooling device BIGRAINFEZM, AEEZRVNAE, BEHRZHININFER.

D N SIIFENCISINFE, HEANS3WT:



BSIhEAR:
/* a. b c. d. CEREE, EDTSIFEE, RIFRIMERIR, TREE, VERE, FERIELINERA

B/

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

HIESIIE /N W

/* CERE, EDTSIHERE, RIFMINMERA, VERE, FRINE, FERBIFETEAE */
P(d)= C * VA2 * F

LA RK3399 Affl, {Ri& A53. A72. GPU #EIL(E, #MEERHI, SLIrER&ERSMND 51 1416MHz
(1125mV). 1800MHz (1200mV). 800MHz (1100mV), IhFEitEIT:

A53 EhASIHFE: C = 100 (dynamic-power-coefficientB2EN100), V = 1125mV, F = 1416MHz,
o4
P_d_a53 = 100 * 1125 * 1125 * 1416 * 4 / 1000000000 = 716 mW

A72 shi&Th#E: C = 436 (dynamic-power-coefficientfd&E436), V = 1200mV, F = 1800MHz,

X%
P_d_a72 = 436 * 1200 * 1200 * 1800 * 2 / 1000000000 = 2260 mW

GPU zha&Ih#E: C = 733 (dynamic-coefficientf2&A733), V = 1100mV, F = 800MHz
P_d_gpu = 733 * 1100 * 1100 * 800 / 1000000000 = 709 mW

GPU E$3&SIhiE: DTSIARstatic-coefficientBlE 411000, tsEZE 32000 4700 -80 2, MIC =
411000,
a=2,b=-80, c =4700, d = 32000, BREAFAEEMAEEET = 75000mC, V = 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

AR HAIRAGPUEIHEFSINE, HRRRIHITERE, Kirb@dexel RIRITEILRSGE;

EAFKANTHRE 75 BEA MR, FrAaI skt 75 BB power ARAR power, BB TARITHE
18 sustainable BY{&:

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

DTSI & sustainable-power CE &N 1761, TNMARFERIZSR, Lbdl Antutu. Geekbench 2, #l trace
BB, OWMEMERENTLHER, XEBET lisa TRLES N, BEERSHAETH, MRAFETHA
TR NZE, #EEE, BERRFSTH.

(4) A% contribution,

1B A% cooling device 3FAY contribution BT LUARMESAINFEMESARE, BMEREE, HRIRERN
791024, RINTESET, A3l A72 BHAHIETIT, KI AS3 BERZMWMEM, XEIIRAEIL A72 L5k
BE5R, ALK AS3 B9 contribution, Ebinf&eke:



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

cooling-maps {
map@ {
trip = <&target>;
cooling-device =
<&cpu_1@ THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <4096>; /* MERIAE1024, 24096 */

b
mapl {
trip = <&target>;
cooling-device =
<&cpu_b@® THERMAL_NO_LIMIT THERMAL_NO_LIMIT>;
contribution = <1024>;
3

(5) 3KREY trace 3B
B4, FEFRE menuconfig # trace BHEXECE,

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

Kernel Function Tracer

Enable 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

Lo T e T e T e T T e B |
[ W N AT [ S

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 T e AN e I e T
Vi i

FiE—: 8 trace-cmd #MEX log, lisa WITRAEBHHE trace-cmd, lisa IIRHIRERLISE lisa #HX
X1, BT adb 3§ trace-cmd push ZIBARR, RGBT TEH<SKECRITHEX log:

/* -bIBEEZEMKD, BAIZEKb, FEMNTFSDDREER—E, FIREREREE */
trace-cmd record -e thermal -e thermal_power_allocator -b 102400

Ctrl+C A LUMEIEIER log, HFIER T4 trace.dat XX, BE LU TSRS :



trace-cmd report trace.dat > trace.txt

BA adb ¥z pull Bl PC £, BEETASHESE R lisa TRSDH. HAILUF trace.dat Xf¥ pull
3| PC £, £ PC LA trace-cmd 35 AY trace.txto

FEZ: NREH trace-emd TR, @IS RIABURITEX log.
FEEIEMEX 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

EIZITEN trace #iE, HEREMXHE:
cat /sys/kernel/debug/tracing/trace
WA LUEE adb EHEHEX M pull H3R:

/* FREVENIRE, AIUBEETFtrace. txti# T, HEEMRLisaTADIT */
adb pull /sys/kernel/debug/tracing/trace ./trace.txt

HAbiR(F:

echo @ > /sys/kernel/debug/tracing/tracing_on /* E{SHENEUE */
echo @ > /sys/kernel/debug/tracing/trace /* EEZRIRVEIE */

3.3.2 RK3576

CPUMERESZ RAIRE, HPohSIFEE R R IEER.
GPURIH BEEINE, FEEpower_model ¥ &, BRE /5 4RICPU:

gpu: gpu@27800000 {

#cooling-cells = <2>; /* cooling devicefRiR, RNZIGEAIUERN—

1cooling device */
dynamic-power-coefficient = <1625>; /* BTITEISIFENSEH ~/

status = "disabled";

Y,

Thermal ZonefL BRI SHUARSE RFIRE,
sustainable-powerit &R

IMZ, KIZFIGPULPRMEASREMD 35 2208MHz (950mV). 2304MHz (950mV). 950MHz
(850mV), IhFEI+EWT:

MSIFEAR:
/* CBRE, EDTSIHERE, RIFMINMERT, VERE, FRINE, FERBIFETEAE */
P(d)= C * VA2 * F


af://n169

A53 FIETHFE: C = 120 (dynamic-power-coefficientE2EN120), V = 950mV, F = 2208MHz, MM
%

P_d_a53 = 120 * 950 * 950 * 2208 * 4 / 1000000000 = 957 mW
A72 ThAIH¥E: C = 320, V = 950mV, F = 2304MHz, POt%
P_d_a72 = 320 * 950 * 950 * 2304 * 4 / 1000000000 = 2662 mW

GPU mhA&SIhfE: 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
AR HRIREVHITERE, Ehrb@Eidexel REITEILRSE;
WRBAHFE 75 EULRIEFRIE (FEIMEHREUEE), 77 ERARER, KREEERET 85 E

Mithreshold = 75, target = 85
BILALLE 77 FEBYRY power &R AH power, E@EINTATNITHER sustainable BY{&:
sustainable + 2 * sustainable / (target- threshold) * (target- 77) = P_max

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

sustainable

DTSI A sustainable-power ScACE 7 1353, SSMAREIRGZR, LE0 Antutu. Geekbench %, #ll trace
BB, OMEMBEENTLRER, REET lisa TELED T, BEERESNETH, MRAFETHA
MIAEZE, @R, BEFRFSTHR.

4. ARPAEONSE

FBPF#&#EOE/sys/class/thermal/BR T, BAEMNZAM DTSI A thermal zone T RECEX N, BRIF
& thermal zone TR FRE—NFT R, XR/sys/class/thermal/BR TR A thermal_zone0 B

F; BNTEERINFT R, MN/sys/class/thermal/B R T &% thermal_zone0 #1 thermal_zone
FER. BIAPSEZEOTUMURITEREE, EE4TERES

L RK3399 AffF, /sys/class/thermal/thermal_zone0/BR TESWTEHANEER:

temp /* HELRE */

available_policies /* ZFEFRVRITERRE */

policy /* HEIERRRIEHR */

sustainable_power /* HAZENSRSRE FHMApowerE */
integral_cutoff /* PIDEEAHIMRMASH: HaiaE-HENEERE
<integral_cutoff */

k_d /* PIDEIEHITEDIEHRAMNSER */

k_i /* PIDEZHIHEINIMERANSEH */

k_po /* PIDEEHITEPHBHRANSH */

k_pu /* PIDELARITEPHBHRAMNSE */

mode /* enabled: BHENRIVEE, HIMESE T ZMEIM,
disabledxi%IhaE */

type /* Ygithermal zonefyEE! */

/* FREBEERE, WNtripsTRHEE */
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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
/* AEcooling devicHYRKRE, FMcooling-mapsTimHYELE */

cdevo /* f&k—"cooling devic, BMFAEEcdevl,
cdev2%E */

cur_state /* jZcooling deviceZFisiEAIMEML */

max_state /* jZcooling deviceRZHJLMIML */

type /* Zcooling devicefJEE */
cdev@_weight /* jZcooling devicfEitEpowerB i KHIEEL */

BEH4"Documentation/thermal/sysfs-api.txt”s

5. % lia)E

5.1 XifE
F77E5—: menuconfig FEVANRIZEREZIZE A 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_allocatori{/

user_space */

HEZ @<L XEE,

B, ILRITHREEIRE] user_space, BMERAFSIZOTH policy TR user_space; &
mode & &K disabled RKZ; 7AfG, FRBRAZFRIRF], BEMEAPSEZOTHFE cdev B cur_state I&E
yg OO

LA RK3399 Affl, SRE&IHER user_space:
echo user_space > /sys/class/thermal/thermal_zone®/policy
FEH mode IZEM disabled KR!

echo disabled > /sys/class/thermal/thermal_zone@/mode

RS TESGT N
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/* BiEEZ /DN cdev, WRIBELFREREHR */

echo @ > /sys/class/thermal/thermal_zone®/cdev@/cur_state
echo 0 > /sys/class/thermal/thermal_zone®@/cdevl/cur_state
echo @ > /sys/class/thermal/thermal_zone®@/cdev2/cur_state

5.2 FEXHEIEE

BEEEERPASEO thermal_zone0 5(%# thermal_zone1 BRTH temp T3 =BIFT,
LA RK3399 Affl, 3REX CPU BE, EHROFMAMN <!

cat /sys/class/thermal/thermal_zone®/temp
SKEX GPU 3B, EROFBALTHS:

cat /sys/class/thermal/thermal_zonel/temp
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