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Devfreq/2 I & & & XN — B FHARIETE E M governor sz SR A R UHE LAY B REGRULIE
RIIhEE, AR 3EEIERE. DevfreqZ¥{lCPUFreq, A CPUFreqH &M FCPU, devfregfFER T CPUSN, R
BV ERBEL, Devfreq frameworkigovernor, core, driver, eventZHj&, #KEAREZLANT:
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Syst user space

- e o

notifier

[dovreaoen |
devfreq

framework T

|
Devfreq governor: FTFHRESGIN, REMR, HEiLinux4.4WNZHEE TUT ) Lkigovernor:

e simple ondemand: RIEHEZNAE,

o userspace: FRHEHHREE AL 2SR AR P ARSI,

e powersave: MFEMSE, WRZRIIRILEERINVE,

e performance: MEREMLIE, GRZHIINRILE N ETE,

e dmcondemand: simple ondemand(¥Fhit I, M7=, DDREH L H,

Devfreq core: Xfdevfreq governorsfildevfreq driveri#fT 7 EERMMSR, FHE X T IEWRIRE,
Devfreq driver: FHTHIALIZEHIMRBER, RERKREIINZE,
Devfreq event: AT iz iE(s g,

2 fRng %%

Governorfie s :
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drivers/devfreq/governor_simpleondemand.c /* simple ondemandifSiikHE */

drivers/devfreq/governor_performance.c /* performancelfikE */

drivers/devfreq/governor_powersave.c /* powersavelffiiikg */

drivers/devfreq/governor_userspace.c /* userspacelfikkg */
EventtH A CHg

drivers/devfreq/devfreq-event.c

drivers/devfreq/event/rockchip-dfi.c /* FTIR#EDDRAVIE S cycle®l */
drivers/devfreq/event/rockchip-nocp.c /* HT & M RIDDRIY T L */
CoretH=R A :

drivers/devfreq/devfreq.c

DrivertH ¢ fXAg:
drivers/devfreq/rockchip_dmc.c /* dmc ondemandiESERMEHIDMC driver */
drivers/gpu/arm/midgard/backend/gpu/mali_kbase_devfreq.c /* GPU driver */
drivers/gpu/arm/bifrost_for_linux/backend/gpu/mali_kbase_devfreq.c /* GPU driver */
drivers/gpu/arm/bifrost/backend/gpu/mali_kbase_devfreq.c /* GPU driver */
drivers/gpu/arm/mali400/mali/linux/mali_devfreq.c /* GPU driver */
drivers/devfreq/rockchip_bus.c /* bus driver */
drivers/soc/rockchip/rockchip_opp_select.c /* BECBEFRMEED </

3 Menuconfigfit &

Device Drivers --->
[*] Generic Dynamic Voltage and Frequency Scaling (DVFS) support --->
--- Generic Dynamic Voltage and Frequency Scaling (DVFS) support
*** DEVFREQ Governors *** /* devfreq governor */
-F- Simple Ondemand

<F> Performance
<F> Powersave
*** DEVFREQ Drivers ***
<*>  ARM ROCKCHIP BUS DEVFREQ Driver /* bus devfreq driver */
<*>  ARM ROCKCHIP DMC DEVFREQ Driver /* dmc devfreq driver */
[*] DEVFREQ-Event device Support --->
--- DEVFREQ-Event device Support
-*- ROCKCHIP DFI DEVFREQ event Driver /* dfi event driver */
/* nocp event driver */
<F> ROCKCHIP NoC (Network On Chip) Probe DEVFREQ event Driver

AFEF & ATRE S PR IE DUE AL B
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4 Device Treelit & /5 it

4.1 GPU DVFS[it &1k
4.1.1 Clockit &

RIEFERSLPREN, fEGPUT A R hn“clock”#l“clock-names” @, —RRIEDTSISXHH, ClockAI1E4HRD
B, 1ES% clockfHRMH A& RS, PARK3399 9l

gpu: gpu@ff9acoeo0 {
compatible = "arm,malit860",
"arm, malit86x",
"arm, malit8xx",
"arm,mali-midgard";

clocks = <&cru ACLK_GPU>;
clock-names = "clk mali";

5B

4.1.2 Regulatorfit &
HRAE SE R S BE A A AV IR TR, TEGPUTS s RIS I“mali-supply” /@1, —RRAEMRILDTS KA,
RegulatorfJIF4HAC B WiRH, 1EZ%regulatorfIPMICAH I FF & SRS, PARK3399 A :

&i2co {

vdd_gpu: syr828@41 {
compatible = "silergy, syr828";
reg = <0x41>;
vin-supply = <&vcc5v0_sys>;
regulator-compatible = "fan53555-reg";
pinctrl-0 = <&vsel2_gpio>;
vsel-gpios = <&gpiol 14 GPIO_ACTIVE_HIGH>;
regulator-name = "vdd_gpu";
regulator-min-microvolt = <712500>;
regulator-max-microvolt = <1500000>;
regulator-ramp-delay = <1000>;
fcs, suspend-voltage-selector = <1>;
regulator-always-on;
regulator-boot-on;
regulator-initial-state = <3>;
regulator-state-mem {
regulator-off-in-suspend;
}
+i
}

&gpu {
status = "okay";
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mali-supply = <&vdd_gpu>;
+i

4.1.3 OPP Tablefit &

Linux4. 4N, HUHAEOCHIBL BE T devicetreedt, FAITRIX R EE BA M R, FRZHA

OPP Table, OPP Table s )i & IR F I EHIOPPYT A, leaakgetH oG EE M. PVTMAHSCHI B JE M4,
OPPHYIEANBCE LA, RILASHEUN R As:

Documentation/devicetree/bindings/opp/opp.txt
Documentation/power/opp. txt

4.1.3.1 ¥4lIOPP Table
RIEFEBEPRE N, #I—TOPP Table 7 i, FFTEGPUTI A N N“operating-points-v2" @M, —MAE

DTSIXfFr1,  BARK3399 4 :

&gpu {
operating-points-v2 = <&gpu_opp_table>;

}i

gpu_opp_table: opp-table2 {
compatible = "operating-points-v2";

opp-200000000 {
opp-hz = /bits/ 64 <200000000>; /* BAfiHz */
opp-microvolt = <800000>; /* Hfuv */
+

opp-800000000 {
opp-hz = /bits/ 64 <800000000>;
opp-microvolt = <1100000>;

Y

4.1.3.2 JiFRoPP
WRTIT A T EMBRFE LA, AT DM N 751
FiE— BEENNOPPYI A R “status = "disabeld";”, Lkan:

gpu_opp_table: opp-table2 {
compatible = "operating-points-v2";

0pp-200000000 {
opp-hz = /bits/ 64 <200000000>; /* EfiHz */
opp-microvolt = <800000>; /* Ffiuv */
1
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opp-800000000 {
opp-hz = /bits/ 64 <800000000>;
opp-microvolt = <1100000>;
status = "disabled";

Y

JTE= EREDTSIHEHTSIHIOPP Table 1 id, FH{EX MOPPI s M Aill“status = "disabeld";”, Et4n:

&gpu_opp_table {
opp-800000000 {
status = "disabled";

i
be

4.1.4 fitleakageli#2OPP Table

IDDQ(Integrated Circuit Quiescent Current) Sk FRESEF 1 IR, FECMOSHLESERASIS MFEJFIRER AT H

i, AR Hleakage, GPURJleakagetaZa GPUTRARFERI L, MHSHRSHIAE, WRGPUTEVD logic
™, GPUMJleakage®s[r] Tlogicfileakage, RNZlogicieitRrEE, MSHIFSHRRE, 1E0R 4,
2¥4leakage FleFusesi HOTPH,

4.1.4.1 HiiiEleakage iR HiE

i ESIAE A VmIin, ZIMEFESE R, /heakagel s Vminkbik, KleakagefUith i Vminltik
/N, ERX R AT DARYE eakage (EF4 Kleakageth VLK, DABSARTIAERIEE =ik BE,

YIREBERH: MeFusesOTPHRENZMF IIGPU leakagefd, B ERIGHIN MAVESNL, AISTEENOPPHIE
PN RSO R, 1 IZI s B L

FLE iR EeRE i eFusesi#FH OTPIISIRE, RATTINIES % eFuseMOTPIIAHR SIS, AJGTEOPP

Table s it N“rockchip,leakage-voltage-sel”. “nvmem-cells”fll“nvmem-cell-names” =/ Mgk, [FIFOPPY &

HRAE SERR 1B L l“opp-microvolt-<name>"J@ M, IXLERL & —REEBEDTSISC M, PARK3328 19fl:

gpu_opp_table: gpu-opp-table {

compatible = "operating-points-v2";
/*
* MeFuseE0TPHIRENGPU leakagefH
*/
nvmem-cells = <&gpu_leakage>;
nvmem-cell-names = "gpu_leakage";
/*

* leakagefEHimA-10mARYES T, fiHopp-microvolt - LOFEENIHE
* leakagefHH11mA-254mARE T, i opp-microvolt-LifEE M HE

*

* WHEMERrockehip, leakage-voltage - sell/E s #E 1eakagelE N EIZE 5 E FITEREIN,
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* N FHopp-microvoltfgERIHIE,

*/
rockchip, leakage-voltage-sel = <
1 10 0
11 254 1

opp-200000000 {
opp-hz = /bits/ 64 <200000000>;
opp-microvolt = <950000>;
opp-microvolt-LO = <950000>;
opp-microvolt-L1 = <950000>;

}:

opp-500000000 {
opp-hz = /bits/ 64 <500000000>;
opp-microvolt = <1150000>;
opp-microvolt-LO = <1150000>;
opp-microvolt-L1 = <1100000>;

iy
be

WMFXRMNZIINEE, 7] LAMBR“rockchip,leakage-voltage-sel”@ 1%, IXIH{# Hopp-microvoltdg & iy HLE,
4.1.5 IEPVTMIHELOPP Table

GPU PVTM(Process-Voltage-Temperature Monitor)&— Mz FGPURIE, fERMN AN Z [AEREZE R
AORER, B2 TZ, HE. RERFNE,

4.1.5.1 BUEPVTMIA L

R A A RIVmin, ZEMEFEFRFEET, PVTME/NGEAVmInbER, PVTMERETS A
Vmintt#/D, s X 4R AT DR PVTMAE R R PVTMIES AL, DARERIIAERI 2 e

DIREWEAA: FEFEE YRR NARIPVTMAE, FHAEARIRSHIRE THIPVIMIE, )G ERIGEIR AT

AL, BJETEE D OPPHUESA MAYAIAY L, 1EAIZI A FL

FLE T BRI MPVIMASCR:, BT IEIESEPVTMAYRHIE SR, ARISTEOPP Table s st
“rockchip,pvtm-voltage-sel”. “rockchip,thermal-zone”fI“rockchip,pvtm-<name>"J@ M, ZAh T ZHEHIETFEZ
i nvmeme-cells"f1“nvmem-cell-names” g, OPPi B SE R E G fl“opp-microvolt-<name>"J@ M, X
LR E — R AEDTSISC 1, PARK3399 il

gpu_opp_table: opp-table2 {
compatible = "operating-points-v2";

/*
* PVTM{EN0-121000):85 7, fifopp-microvolt-LOFEEMHIE;
* PVTM{E N121001-125500/:t5 )7, fifopp-microvolt-LifEEMIHE;
* PVTM{E/125501-1285001:53 v, f#ifopp-microvolt - L2457 M HIE;
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* PVTM{E /128501-9999991:5 v, f#iflopp-microvolt-L345EMHIE;
* WEMERrockchip, pvtm-voltage-sel/@ s & PVIMERTE ZE 5 € HITERI,
* MM FHopp-microvoltgERIHIE,
*/
rockchip, pvtm-voltage-sel = <
0 121000 (¢}
121001 125500 1
125501 128500 2
128501 999999 3

>,

rockchip, pvtm-freq = <200000>; /* IREXPVTMIERG, FEILWEGPUSIE, H#fikhz */
rockchip, pvtm-volt = <900000>; /* PREPVTMERT, FRELILEGPUHE, BAfiuv */
rockchip, pvtm-ch = <3 0>; /* PVTMiEE, HA<@iEFE selyFrs> */
rockchip, pvtm-sample-time = <1000>; /* PVTMEAENSE], ®fiius */

rockchip, pvtm-number = <10>; /* PVTMERIENEL */

rockchip, pvtm-error = <1000>; /* RVFERMEIEZ RIIRE */

rockchip, pvtm-ref-temp = <41>; /* ZERE */

/* PVTMBEIREZIILAIRL, X < NTSHRENILHRE RTSHERENLARES */
rockchip, pvtm-temp-prop = <46 12>;
rockchip, thermal-zone = "gpu-thermal"; /* JEIM/thermal-zonetkBURE */

opp-200000000 {
opp-hz = /bits/ 64 <200000000>;
opp-microvolt = <800000>;
opp-microvolt-LO = <800000>;
opp-microvolt-L1 = <800000>;
opp-microvolt-L2 = <800000>;
opp-microvolt-L3 <800000>;

Y

opp-800000000 {
opp-hz = /bits/ 64 <800000000>;
opp-microvolt = <1100000>;
opp-microvolt-LO = <1100000>;
opp-microvolt-L1 = <1075000>;
opp-microvolt-L2 = <1050000>;
opp-microvolt-L3 = <1025000>;

3

}

WMFRMNZINEE, 7] LAMBR“rockchip,pvtm-voltage-sel”/@:, X # Fopp-microvoltig & M &,
4.1.6 tRHEIR-Dropli®*OPP Table

IR-Drop /25 HBIAE S A LS Fh FLJRAI I ) 25 _b P SR T A — IR, EIX B ERAT TR0 o T FIR S
PR W A £ 358 TR 3R B e

TR SR IA L PRI T RIRSGR LA 22, SEFAFIEVBIRAERI RS, FEEH A BEERIK, SBR
FIDATAFE, X TREMYEIR-Drop A% H%2OPP Ttable,

DIREIRA : REFEUAR B IR SURIR R EVBAR ISR, 13 BN ZE AR A T SN P, PR R2X


af://n679

PR 7 R VFIRER R ST, R 2R,
ACE 775 FREAEOPP Table s s f“rockchip,max-volt ”, “rockchip,evb-irdrop”#l

“rockchip,board-irdrop” /@, HrH“rockchip,board-irdrop”—fAEMRFKDTS K HECE, HAEDTSISCHFHEL
&, PARK332679fl, DTSIHFECELT:

gpu_opp_table: gpu-opp-table {
compatible = "operating-points-v2";

/* RVFENREHEE, BAuv */
rockchip, max-volt = <1175000>;
rockchip, evb-irdrop = <25000>;/* EVBHaL# SDKHHI RS */

WRKDTSSCAFFRECELN T :

&gpu_opp_table {
/%
* max IR-drop values on different freq condition for this board!
*/
/%
* O SEBRPE AR RER,  ANRIGE T A IR SRS I
* 200Mhz-520MHz, HEJFREGEAN50000uV, RAHESHEN25000uV (50000-25000 (EVBHREUK) )
*/
rockchip, board-irdrop = <
/* MHz MHz uv */
200 520 50000

}i

T RAZIIRE, 7] LABIER"rockchip,board-irdrop” /&

4.1.7 Sl E

B 3 B T PSR 9 -40~85°C

B SEMRMBELEE STE IR T, BITAEE, ML RIaEE A DARE BT, XS LT AR

TR R L R 2

THREVHH: M RGHEREIT —ERERE, NE M THE,

BB 77i%: {EOPP Table i s i“rockchip,temp-hysteresis”, “rockchip,low-temp*,
"rockchip,low-temp-min-volt”, “rockchip,low-temp-adjust-volt”, “rockchip,max-volt”jg M, XLef & —HlE
DTSISZfFH,  PARK3399 9

gpu_opp_table: opp-table2 {
compatible = "operating-points-v2";
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/*
* JRIESEL, Hfimillicelsius, By A NS il
* AN TeEEAMRIE, KT o+5EIREHRIE, KTesEit AmiE, KT 85-5EEHIE

*/
rockchip, temp-hysteresis = <5000>;
rockchip, low-temp = <0>; /* AKIRRME, Pfimillicelsius*/

rockchip, low-temp-min-volt = <900000>; /* kiR FEILEIE, Hfiuv */
rockchip, low-temp-adjust-volt = <
/* MHz MHz uv */

0 800 25000 /* KRS, 0-800MHzNMNiA, HEHIMN25my */
>p
rockchip, max-volt = <1150000>; /* B EAETIE </
}
4.1.8 FHFEA 1 2000 B

& Simple ondemand RIS A N2 £40] DAL B upthresholdfldowndifferential, BRIA{E 573517290
15, M HEEILI0%MN, R EM, 25 E/NT0%HKTI0%-5% AR iR, 2HE/NTI0%-5%, =
JAR— R, IR AEZEARZLNI0%-5%/2, ERERINRECE, FLFEAERL RN S HBIGPUTRAUAN K N &l
ARSI, SEEM, FrAFRESFHELICE,

BOE % fEGPUT st i“upthreshold”, downdifferential’/@ M, IXLeft & —MERTEDTSISKHEH, DA

RK3288 44 :
gpu: gpu@ffa30000 {
compatible = "arm,malit764",
"arm,malit7ex",
"arm, malit7xx",

"arm,mali-midgard";
reg = <0Ox0 Oxffal30000 OxO0 0x10000>;

upthreshold = <75>;
downdifferential = <10>;

4.2 DMC DVFSHLE /514
DMC (Dynamic Memory Controller) DVFS, EIDDRZE#H,
4.2.1 ClockAt

HRHE T SHYSEBRIGA, (EDMCHIS FRIMI“clock Bk, —MRfeDTSISZPR, ClockiERLF BN, %%
clock RIS HITT 4 STk, BARK3399 1
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dmc: dmc {
compatible = "rockchip, rk3399-dmc";

clocks = <&cru SCLK_DDRCLK>;
clock-names = "dmc_clk";

}i

4.2.2 Regulatorfit &

FRAE SR = SR FH B IR /7 R, fEDMCTT il R il “center-supply” @1, —RERHDTSSCHH,
RegulatorfEAHEL & 1A, 152# regulatorflIPMICHISEIITT & SRS, LARK3399 M :

&i2co {
rk808: pmic@ib {

regulators {
vdd_center: DCDC_REG1 {
regulator-always-on;
regulator-boot-on;
regulator-min-microvolt = <750000>;
regulator-max-microvolt = <1350000>;
regulator-ramp-delay = <6001>;
regulator-name = "vdd_center";
regulator-state-mem {
regulator-off-in-suspend;
3
+
+i
3
Y

&dme {
status = "okay";
center-supply = <&vdd_center>;

BB
4.2.3 OPP Tablefit &
Linux4 APV, HRHERIBL BIRTE T devicetree ™, FRAITRAX LR B BT S, Rz h
OPP Table, OPP Table 7 fifd SR ERIOPPI 5. leaakgetf AL BB . PVTMAHCELE B 55,
OPPIYTELIRC B 1HWRA, 7] PASE N ORy:

Documentation/devicetree/bindings/opp/opp.txt
Documentation/power/opp.txt

4.2.3.1 4hOPP Table
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RIEFE-EEPRMEN, #I—P0PP Table i i, FHAEGNDMCT il N fil“operating-points-v2" & 1,

—RMEEDTSISKH A, PARK3399 4431 :

&dmec {
operating-points-v2 = <&dmc_opp_table>;

}i

dmc_opp_table: opp-table3 {
compatible = "operating-points-v2";

0pp-200000000 {
opp-hz = /bits/ 64 <200000000>; /* HifiiHz */
opp-microvolt = <900000>; /* FfIuv */
}

opp-800000000 {
opp-hz = /bits/ 64 <800000000>;
opp-microvolt = <900000>;
3
+

4.2.3.2 filEzOPP
WRFF &G FEMBRF LS, ] AW 77,

FiE—: EEEXN M OPPY S R “status = "disabeld";”, Lbdl:

dmc_opp_table: opp-table3d {
compatible = "operating-points-v2";

opp-200000000 {
opp-hz = /bits/ 64 <200000000>; /* BAfiHz */
opp-microvolt = <800000>; /* Hfuv */
3

opp-800000000 {
opp-hz = /bits/ 64 <800000000>;
opp-microvolt = <900000>;
status = "disabled";

Y

LT TENRDTSHEH 5| FHOPP Table i s, JHAEATROPPI sl N f“status = "disabeld";”, Lb4n:

&dmc_opp_table {
opp-800000000 {
status = "disabled";
b
3
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4.2.4 Hifileakageli®2OPP Table

IDDQ(Integrated Circuit Quiescent Current)fpk LS IEFLIA, FECMOSHLES 2SI M FEIFZRER Y

i, FAFRZ Hleakage, DDRMleakagefsZaddrigtitr el &, MISHIESHIRE, WRDDRTEVD logic
I, DDRMleakage%¥[FlFlogicfleakage, Bl%logictRtRrE ML, MISHESHIRE, EohAdr=diEd,
¥ leakage’s #lleFuses{FHOTPH,

4.2.4.1 Hifiileakage ¥ HiJE

B @S A BVmin, ZBUHEFESIET, /NMeakagef it vmintbik, Kleakagef) it vminlkbs
/N, EIIX R RT DURYEleakagelEF# K Kleakage th VL,  DAREARIIAERIER =it RE,

DIREBERA: MeFuses OTPHIRENIZ S T IDDR leakageft, @I RGN MIASNL, SAIGTEGNOPPHIE
PR RSO, VEIZI U Y L

FLETT%: BN eFuses# OTPHISIRE, BKTTEIEZ % eFuseMIOTPRIMSE XA, ARJSTEOPP

Table 5 s N“rockchip,leakage-voltage-sel”, “nvmem-cells”fl“nvmem-cell-names”="NgEM, RIKOPP

MBS FRIE U “opp-microvolt-<name>"@ M, IXLEELE —MARTEDTSISCHH, PARK3328:

dmc_opp_table: dmc-opp-table {

compatible = "operating-points-v2";
/*
* MeFuseslOTPHIKEYDDR leakagefd
*/
nvmem-cells = <&logic_leakage>;
nvmem-cell-names = "ddr_leakage";
/*

* leakage B imA-10mAIE T, i opp-microvolt - LOFEERTHE
* leakagefB’11mA-254mARE T, f#ifopp-microvolt - L1457 E M &

* WERMERrockchip, leakage-voltage - sell)@ ¥ 1eakage B N EIZE 6 E FITEREI,
* N FHopp-microvoltfgERIHIE,

*/
rockchip, leakage-voltage-sel = <
1 10 0
11 254 1

opp-400000000 {
opp-hz = /bits/ 64 <400000000>;
opp-microvolt = <950000>;
opp-microvolt-LO = <950000>;
opp-microvolt-L1 = <950000>;

}i

opp-1066000000 {
opp-hz = /bits/ 64 <1066000000>;
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opp-microvolt = <1175000>;
opp-microvolt-LO = <1175000>;
opp-microvolt-L1 = <1150000>;
3
3

MFRAZINEE, A LAMBR rockchip,leakage-voltage-sel” /@1, X opp-microvoltig & I HE,

4.2.5 RPEPVTMIAELOPP Table

4.2.5.1 RHEPVTMIAREHLE

HE EENECEA EIVmIn, ZEAHFESERARET, PVTME/NTEAVmMInEECR, PVTMIERATE
Vmintt#/D, I X 4R AT DURYEPVTMAE R AORPVTMUES A LS, DARERIIAERI£2 = Mo

DIREWiIA: FERRE Y FLEANSIR RAREXPVTMAE, FHARRSHIRE FIPVIMIE, )5 & RGN BT

A, BRIGTEEDOPPHIEEEN MASRIATHE, 1FA IR,

FLETT%: EemEeMMPVIMAISCR:, BT IEIESEPVTMAYRESE A, SRISTEOPP Table ™ st fin
“rockchip,pvtm-voltage-sel”. “rockchip,thermal-zone”fl“rockchip,pvtm-<name>"Jg %, Z#h T ZHIENIETFHEE
#m“nvmeme-cells"fl“nvmem-cell-names” /@1, OPPYI sARAE SR IE DL “opp-microvolt-<name>"@ M, X

LEL B —AEREDTSIS M, PAPX3029f -

dmc_opp_table: dmc-opp-table {
compatible = "operating-points-v2";

* PVTM{E N0O-50000/7:5 )1, {HHopp-microvolt-LOFEERIHE;

* PVTM{E N50001-540000:t5 7, iHopp-microvolt-L1fE@EHIHE;
* PVTM{EN54001-60000F .15}, ffifopp-microvolt-L2F5ERIHE;
* PVTM{EN60001-99999(1.5 )1, ffifopp-microvolt-L3f8EMHIE;

* WERMERrockchip, pvtm-voltage- sel/@ s EPVIMERNE ZE s & IITERA,
* M FHopp-microvoltgERIHIE,
*/
rockchip, pvtm-voltage-sel = <
0 50000 0
50001 54000 1
54001 60000 2
60001 99999 3
>,

rockchip, pvtm-ch = <0 0>; /* #EFICPUMIPVTM{HE */

opp-194000000 {
opp-hz = /bits/ 64 <194000000>;
opp-microvolt = <950000>;
opp-microvolt-LO = <950000>;
opp-microvolt-L1 = <950000>;
opp-microvolt-L2 = <950000>;
opp-microvolt-L3 = <950000>;
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Y

opp-786000000 {
opp-hz = /bits/ 64 <786000000>;
opp-microvolt = <1100000>;
opp-microvolt-LO = <1100000>;
opp-microvolt-L1 = <1050000>;
opp-microvolt-L2 = <1025000>;
opp-microvolt-L3 = <1000000>;
status = "disabled";

3

3
WMFRAZINEE, A ABR rockchip,pvtm-voltage-sel”/@& 14, X {# Fopp-microvoltfi e i,
4.2.6 tRHEIR-Drop ¥4 OPP Table
IR-Drop g fi5 tH BIAE 5 Al FELIES PR St W 25 P IR al s O — R R, PRI FEL AT TR 0 oy T FELTREK
FELI M AT £ S5 (R 3R B P
B LR IA LR PRI T FRIRSOR e 22, [FFEVBIRAERIEESR, FEHANBEERK, SBER
GUsiTARE, XAMETZEIRYEIR-Dropld £ FEOPP Table,
DIREWEIA: REFEN IR MR I SUR IR R EVBIRIISTH, 158 Z(E R SR TR SN L, A SRR
R 7R IREN RS HEE, 2R,
BLE 775 FFELEOPP Table 15 st il“rockchip,max-volt . “rockchip,evb-irdrop”#1“rockchip,board-
irdrop”J@M:, HA“rockchip,board-irdrop”—M&TEMZDTS XA ECE, HAMIEDTSISXHHECE, PARK33260
{5, DTSIFFECELNT:

dmc_opp_table: dmc-opp-table {
compatible = "operating-points-v2";

/* RWFRBENESEE, BAuv */

rockchip, max-volt = <1150000>;
rockchip, evb-irdrop = <25000>;/* EVBHRE#&SDKARITHEIRLLE */

DTS ECEAN T :
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&dmc_opp_table {
/%
* max IR-drop values on different freq condition for this board!
*/
/%
* SERRAREELE, RESE T B PRSI L
* 451Mhz-800MHz, FEJRLLEN75000uV, HRAHESHENN50000uV (75000-25000 (EVBIREGK) )
*/
rockchip,board-irdrop = <
/* MHz MHz uv */
451 800 75000

be

WX INEE, 7] LABBR rockchip,board-irdrop” /&,

4.2.7 R il E

Ft: WIRDDREESER, WM T, WA, WRIET, HHEE, TR~ @ R, ML DDRAY
TR CEIRNOM R, LUIBRsy, WU, FEN1%, iR i EDDRIR, AT LN HERE S DhEE
ZNGIES &

DIREVERH: ARG AF LR RN 5N, K DDRARIAEE FI%7 e @ s, MRFENEAZ MR,
REONERIRAME, FEFENZIESYS_STATUS_DUALVIEWRISYS_STATUS_DUALVIEWIZ R R, AZFFDDRAE
W, FRDAENIZ DN RE, BVEAREE A BE S DDRIR A7 5, DDRIRIKANLE, HIKIBHIXM MR,
BiE 7572 EDMCTHI st in“system-status-freq "E M, LARK3399 4 :

&dme {
status = "okay";

system-status-freq = <

/* system status freq(KHz) */

SYS_STATUS_NORMAL 800000 /* FRTDANENH R, Hb s8R ZmR */
SYS_STATUS_REBOOT 528000 /* rebootiss, fErebootHiEDDRIE */
SYS_STATUS_SUSPEND 200000 /* —HKfHHgR, KEGIREDDRIE */
SYS_STATUS_VIDEO_1080P 200000 /* 1080i#ilz5t, #HHANMIRTIX EDDRIIR */
SYS_STATUS_VIDEO_4K 600000 /* 4k, BRI EDDRIE */

SYS_STATUS_VIDEO_4K_10B 800000 /* 4k 10bit#iilzs, BHMIMETILEDDRIIR */
SYS_STATUS_PERFORMANCE 800000 /* #i/rizs, JAalf{FI AT EDDRIE */

SYS_STATUS_BOOST 400000 /* bt TR NEES, fillbtf5 X ODRIMFEE/IME */
SYS_STATUS_DUALVIEW 600000 /* WhE AR, FNREREEEDDRIR */
SYS_STATUS_ISP 600000 /* fAlEYR, JBZNISPHIEIEDDRAIZE */
>;
}
4.2.8 B HINCE

T R RERE SRR —E 5, FRILZ AN SR EARIEDDRAA A RN S EEDDRAIZR, DAL
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TEMEREFIDIFE,

THAEWIR: ERAGIIDDRIFIFR, #ifEsimple ondemanfE L% —NEMIR, HHERET RN
DDRAMFHEMITER, REEFE—PRAE, FEEERE, MR —FE, SYS_STATUS_DUALVIEWHI
SYS_STATUS_ISP37 5% T~ DDRIFFHR 2 [ E .

BLE 771k fEDMCTT s in“devfreg-events ”, “upthreshold”, “downdifferential”,

“system-status-freq”, “auto-min-freq"fil“auto-freq-en”/E4%, PARK3399f:

&dmec {
status = "okay";

devfreq-events = <&dfi>; /* @ dfFilafZDDRAHIFHZR */
/%
* R SIRE
* YRR EIL40%0, VAR EM,
* é,ﬁﬂyjﬂ%@%ﬂk?%% 20%BAERF Y AIATIE
* UAENT40%-20%, KPHE|I— DR, ERARERZ N40%-2%/2,
*/
upthreshold = <40>;
downdifferential = <20>;
system-status-freq =

/* system status freq(KHz) */

SYS_STATUS_NORMAL 800000 /* FENMEAE, ZHRI </
SYS_STATUS_REBOOT 528000 /* rebooti, fErebootREMDDRIRARIKE */
SYS_STATUS_SUSPEND 200000 /* —HKFEHUGR, KEEFIBADDRIRIIRIME */
SYS_STATUS_VIDEO_1080P 200000 /* 1080{WMiims, AT DDRIIFNRIKE */
SYS_STATUS_VIDEO_4K 600000 /* AkWSZ R, BEBAIARTE X ODREIERAME */

SYS_STATUS_VIDEO_4K_10B 800000 /* 4k 10bitfiiitzs, REHANMATEZDDRIIRERKE */
SYS_STATUS_PERFORMANCE 800000 /* #fiiss, JAalIER A& ZDDRIR I ERARE */

SYS_STATUS_BOOST 400000 /* filipiigs, FTHE NI, RS DDRIRRIKE */
SYS_STATUS_DUALVIEW 600000 /* NRZRYR, B RE/RAIEEDDRIINZE */
SYS_STATUS_ISP 600000 /* fAMEiZE, JE3)ISPHIEEDDRIVIIR */

2p

/* BT AEE X7, HAthiz s FODRIRAIRAME, B IR K S:550N b

auto-min-freq = <400000>;

auto-freq-en = <1>; /* AL, LRNITE, 0K */
}i

4.2.9 fRHEVOP3H 352 4

W TGRS, BERMauto-min-freq BIMEFRBIRTIR, Blk3tsy 8 R & SBIIR,
FIT LA 47 BB A DAL 2318, PRSI ARV O P 35 4 DDRIIR,,

SIHEWR: MR A, VOPIRENSEIHE X —IiDDRAE SEA R, SAIE R 5 F R 1B DDRIAZ 1)
AL

BLE 7772 fEDMCTI S N vop-bw-dmc-freq")@ 1, PARK3399 4

&dmec {
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status = "okay";

/

* VOPT B R N0-577MB/s, DDRIHRRZLIE N200MHz,

* VOPT 53R N578-1701MB/s, DDRIFZRHILIE N300MHzZ,

* VOPH B EE Sk N1702-99999MB/s, DDRIFZEILIE N400MHzZ,
2y

vop-bw-dmc-freq = <

/* min_bw(MB/s) max_bw(MB/s) freq(KHz) */

0 577 200000
578 1701 300000
1702 99999 400000
=
/*

* BRTE XM, HAB T DDRIMZEAIRANE
* IMAVOPH RS G, FIRIZAEMR BRI,
*/
auto-min-freq = <200000>;
iy

4.3 BUS DVFSHit & 751k

PR TGPU, DMCHP, A TR Ea ML, FAIPLL, CCISE, TATRRIZE—IT2KFIBUS
DVFS,

4.3.1 PLL DVFSHEC &

HRG RSP A LIPLLAREY —E /5, PLLATER ARG AE, R EREPLLAYZR I
TEHLE,

hRewiiA: g EMclock notifier, MARPLLICRAVZM, WIRPLUZAM, SLtaEmiEM, WRPLUZRM,
FelES R

FCE ik FHEH NN rockchip,busfreg-policy”. “clocks”, "clock-names”, "operating-points-v2“ll
“bus-supply” &M,

PAPX3029fi, DTSISCAFFLELNT:

bus_apll: bus-apll {
compatible = "rockchip, px30-bus";
/%
* ffEfclkfreqif A LS, EidiEMclock notifier, WEiEPLLATIRMIZEALL,
* QNERPLLEFIN, SCIaFEmEem, WRPLLZREM, JelEimmmrEs .
*/
rockchip, busfreqg-policy = "clkfreq";
clocks = <&cru PLL_APLL>; /* INBhECE */
clock-names = "bus";
operating-points-v2 = <&bus_apll_opp_table>; /* OPP Tablefii® */
status = "disabled";
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be

bus_apll opp_table: bus-apll-opp-table {
compatible = "operating-points-v2";
opp-shared;
/* PLLIR/NT % T1008MHz, HLE950mV, KT1008MHz, FJE1000mV */
opp-1512000000 {
opp-hz = /bits/ 64 <1512000000>;
opp-microvolt = <1000000>;
opp-16008000000 {
opp-hz = /bits/ 64 <1008000000>;
opp-microvolt = <950000>;

+i
}
WRRECEL T :
&i2co {
status = "okay";
rk809: pmic@20 {
compatible = "rockchip, rk809";
reg = <0x20>;
regulators {
vdd_logic: DCDC_REG1 {
regulator-always-on;
regulator-boot-on;
regulator-min-microvolt = <950000>;
regulator-max-microvolt = <1350000>;
regulator-ramp-delay = <6001>;
regulator-initial-mode = <0x2>;
regulator-name = "vdd_logic";
regulator-state-mem {
regulator-on-in-suspend;
regulator-suspend-microvolt = <950000>;
3
}
}
}
}
&bus_apll {
bus-supply = <&vdd_logic>; /* regulatorfiiiE, MIHESEER = SR IR T RES% </
status = "okay";
}

5 M afztnd

WM devireqla, Z£1E/sys/class/devireq/ B3 FAEK — ML E AP &EONTHSE,
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ff9a0000.gpu, @A O R DYiftgovernor, EHR YRR, (BONRE, HKMR:

available_frequencies /* RGESCRHE </
available_governors /* RO SRRS Y/

cur_freq /* HETER </

governor /* YEIE R */

load /* HEithE </

max_freq /* A ERAIR R AR </
min_freq /% AR IRFIR AR~/
polling_interval /* R IFIRRA R */
target_freq /* B ERE—IEEIE */
trans_stat /% AR AR TN A */

6 5 L) &
6.1 WA &5 B4R AL E R
AT T %

cat /sys/kernel/debug/opp/opp_summary
PAPX30 445 :

device rate(Hz) target(uv) min(uVv) max(uv)

platform-dmc

194000000 950000 950000 950000
328000000 950000 950000 950000
450000000 950000 950000 950000
528000000 975000 975000 975000
666000000 1000000 1000000 1000000
platform-ff400000.gpu
200000000 950000 950000 950000
300000000 950000 950000 950000
400000000 1025000 1025000 1025000
480000000 1100000 1100000 1100000
platform-bus-apll
1008000000 950000 950000 950000
1512000000 1000000 1000000 1000000

6.2 Q] g
JiiE—: F5OPP Tabled AMEZE R 2 disablefs, HE—MNMEZERRATA], PAPX3044], GPUEM
400MHzRIEC BN R :

gpu_opp_table: gpu-opp-table {
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compatible = "operating-points-v2";

opp-200000000 {

opp-hz = /bits/ 64 <200000000>;
<950000>;

opp-microvolt =

opp-microvolt-LO = <950000>;
opp-microvolt-L1 = <950000>;
opp-microvolt-L2 = <950000>;
opp-microvolt-L3 = <950000>;
status = "disabled";

Y
opp-300000000 {

opp-hz = /bits/ 64 <300000000>;

opp-microvolt = <975000>;
opp-microvolt-LO = <975000>;
opp-microvolt-L1 = <950000>;
opp-microvolt-L2 = <950000>;
opp-microvolt-L3 = <950000>;
status = "disabled";

}i
opp-400000000 {

opp-hz = /bits/ 64 <400000000>;

opp-microvolt = <1050000>;

opp-microvolt-LO = <1050000>;
opp-microvolt-L1 = <1025000>;
opp-microvolt-L2 = <975000>;
opp-microvolt-L3 = <950000>;

¥i
opp-480000000 {

opp-hz = /bits/ 64 <480000000>;

opp-microvolt = <1125000>;
opp-microvolt-LO = <1125000>;
opp-microvolt-L1 = <1100000>;
opp-microvolt-L2 = <1050000>;
opp-microvolt-L3 = <1000000>;
status = "disabled";

Y
be

TiE T UEEE @ E M, LAPX309Hl, GPUZEMMA00MHzAT#SUI R :

/* Yl#luserspace, A—EEff400000.gpu, HRIERFEFEEBESR */

echo userspace > /sys/class/devfreq/ff400000.gpu/governor

/* EA00MHZ */

echo 400000000 > /sys/class/devfreq/ff400000.gpu/userspace/set_freq
/* BELHER */

cat /sys/class/devfreq/ff400000.gpu/cur_freq

6.3 Gl i s

A LU devireqiy 2 L #Iclock i debugz IR R A BB ER, PAPX30 46, EEGPURIMNE, d
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SR

/* JiE—: devfreqH PO, ~A—ERFf400000.gpu, RIFEAFPEABEL */
cat /sys/class/devfreq/ff400000.gpu/cur_freq

/* J5iEZ: clock debugfH, R—E Eaclk_gpu, HRIELFRFIclockBlEEK */
cat /sys/kernel/debug/clk/aclk_gpu/clk_rate

6.4 Gl 2 i F s

Al DA@id regulatorfdebugtZ & B L, PAPX3044I, EHEGPURHLE, il :

/* A—mEsEvdd_logic, MRIELFrMregulatorfit &EoL */
cat /sys/kernel/debug/regulator/vdd_logic/voltage

6.5 Uil BRI S5 A e

PAPX30 GPUHI], B EANZI400MHz, HLHE1000mV,

/* RHBEZNE, R—EEff400000.gpu, RIERFRPFEEEKR */
echo userspace > /sys/class/devfreq/ff400000.gpu/governor

/* A, A—rEiZaclk_gpu, MAESEFRIclockALEBR */

echo 400000000 > /sys/kernel/debug/clk/aclk_gpu/clk_rate
cat /sys/kernel/debug/clk/aclk_gpu/clk_rate

/* WK, A—ERvdd_logic, MHELFRMregulatorfic& ek */

echo 1000000 > /sys/kernel/debug/regulator/vdd_logic/voltage
cat /sys/kernel/debug/regulator/vdd_logic/voltage

R TP, Jert i R, SeRRlim e,

6.6 WMuI A7 1 fij FU A L

MR ZEEPVIMIAE, AT~ a4
dmesg | grep pvtm

PARK3399 GPUNMI, =FTENHAN MER:
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.669456] cpu cpu@: temp=22222, pvtm=138792 (140977 + -2185)
.670601] cpu cpu@: pvtm-volt-sel=0
.683008] cpu cpu4: temp=22222, pvtm=148761 (150110 + -1349)
.683109] cpu cpu4d: pvtm-volt-sel=0
.495247] rockchip-dmc dmc: Failed to get pvtm
3.366028] mali ff9a@EM0.gpu: temp=22777, pvtm=120824 (121698 + -874)
* pvtm-volt-sel=0, BiFHYHTLH GPURM Zopp-microvolt-LOXMHE */
3.366915] mali ff9a@000.gpu: pvtm-volt-sel=0

R ©®© & © o

[ PRGNS 2 iEd leakageldE, MIHATU R4, A RLHTENHH,

dmesg | grep leakage

6.7 W& FHleakage

HUTI T %
dmesg | grep leakage
PARK3399 GPUNMI, =FU0 RTED:

[ 0.656175] cpu cpud: leakage=10

[ 0.671092] cpu cpu4: leakage=20

[ 1.492769] rockchip-dmc dmc: Failed to get leakage
/* leakage=15, BiHYATL T GPUMleakage/215mA */

[ 3.341084] mali ff9ame00.gpu: leakage=15

6.8 Qi

FiE— EfEBRHEEER, PAGPU 200MHzi4/%25000uV A4,

RS ERIA200MHZIOPPS s T :

opp-200000000 {
opp-hz = /bits/ 64 <200000000>;
opp-microvolt = <800000>;
opp-microvolt-LO = <800000>;
opp-microvolt-L1 = <800000>;
opp-microvolt-L2 = <800000>;
opp-microvolt-L3 = <800000>;

3

BE:
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opp-200000000 {
opp-hz = /bits/ 64 <200000000>;
/* BIEAEREN25000UV */
opp-microvolt = <825000>;
opp-microvolt-LO = <825000>;
opp-microvolt-L1 = <825000>;
opp-microvolt-L2 = <825000>;
opp-microvolt-L3 = <825000>;

3

FEZ: EIHEXIR-DropELE, JEEEHE, PAGPU 200MHZz#&H25000uV 4,
{BIZIR-DropZRINEC E U :

&gpu_opp_table {
/%
* max IR-drop values on different freq condition for this board!
*/
/%
* SEBRPE RS, ANRIGE T A IR SR
* 200Mhz-520MHz, HEIRSUEN50000uV, RAHESIEMN25000uV (50000-25000 (EVBIRAE) )
*/
rockchip, board-irdrop = <
/* MHz MHz uv */
200 520 50000

BB

BUJEUT:

&gpu_opp_table {
/*
* max IR-drop values on different freq condition for this board!
2/
/*
* SCBRPE AL, ANFSIER TR ERIRSGR G
* 200Mhz-299MHz, HLJREGENT75000uV, RAHESIEN50000uV (75000-25000 (EVBIREIK) )
* 300Mhz-520MHz, FEJRZL H50000uV, HRAHEREENN25000uV (50000-25000 (EVBIREGEK) )
2/
rockchip, board-irdrop = <
/* MHz MHz uv */
200 299 75000 /* 200MHz-299MHz M ZRHiMI50000845% T 75000 */
300 520 50000

be
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