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sysfs user space

sched/HMP
N

kernel space

N, A/

cpufreq
framework

\/

CPUFreq governor: FATF CPU ARSI, BIERFAE, RE CPU MZE, BHI Linuxd.4 RiZPES
TR governor:

conservative: 1R#E CPU ARG RSN, F&—ERILLHIFBIA S ERMNZE,

ondemand: 1R#E CPU TAEimhAIE4M, TSMIBELLIRAK, AJEZEAIRSMEREM,

interactive: 1R#E CPU fAEshSAIM, BLL ondemand, MRZEYEIEMR, AIRCESHES, EXE.
userspace: FERMAERIZE AP SN AERIBRINE,

powersave: INFEMLSE, WBABMFTIGETRINE,

performance: HREMLSE, IBERFMFIGENRSE.

schedutil: EAS {#FH governoro EAS (Energy Aware Scheduling) @ —RHESAEREE, &5
CPUFreq#l CPUldle BYZREE, TERNEMESEZFEIT CPU R, RNZETHEEMINRE, RIETHR
FEEFERM, HEFRSXT SRR M, Schedutil HERIEFE L)L EAS R/ CPU 5%
B&o

CPUFreq core: X¥ cpufreq governors F cpufreq driver 31T 7 #EMIMKR, HENX T EMEIED,

CPUFreq driver: FF#I%A1 CPU BUSMEREBESRR, &E AKX CPU BIIAE,

-

CPUFreq stats: FefH cpufreq B XA IHEBo

REgiERE

Governor FHX S :
drivers/cpufreq/cpufreq conservative.c /* conservativelFSNEEEE */
drivers/cpufreqg/cpufreq ondemand.c /* ondemandiESNERAE */
drivers/cpufreq/cpufreq interactive.c /* interactivelASNEREE */
drivers/cpufreq/cpufreq userspace.c /* userspacel@SNKEE */
drivers/cpufreq/cpufreq performance.c /* performancelASAERAE */

kernel/sched/cpufreq schedutil.c /* schedutilIASHREE */
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Stats FHX LS

drivers/cpufreqg/cpufreq stats.c

Core XS :

drivers/cpufreq/cpufreq.c

Driver #HX 5 :
drivers/cpufreq/cpufreg-dt.c /* platform driver */
drivers/cpufreq/rockchip-cpufreq.c /* platform device */
drivers/soc/rockchip/rockchip opp select.c /* BEBEFRMEXEO ~/

BB E
Menuconfig fit &

CPU Power Management -—--->
CPU Frequency scaling --->
[*] CPU Frequency scaling
S CPU frequency translation statistics /* cpufreq stats */

[ ] CPU frequency translation statistics details

[*] CPU frequency time-in-state statistics
Default CPUFreq governor (interactive) ---> /* cpufreqg governor */
WS 'performance' governor
<*> 'powersave' governor
LW 'userspace' governor for userspace frequency scaling
LW 'ondemand' cpufreq policy governor
== 'interactive' cpufreq policy governor
<k > 'conservative' cpufreq governor

[ ] 'schedutil' cpufreq policy governor
**% CPU frequency scaling drivers ***
S Generic DT based cpufreq driver /* platform driver */
< > Generic ARM big LITTLE CPUfreq driver
LW Rockchip CPUfreq driver /* platform device */

1B1d “Default CPUFreq governor”ECE I, BJLUKEFETINRES, FFAE A LURIELMR~ mEKH#HITIEL,

Clock ficE&

BIEFALIRER, £ CPU T = M “clock” @1, —RMRTE DTSI X, Clock FYI4AEC &% EA,
BB ZE clock HXMIFF LS, SFFIERIMZMFES, LIl RK3326. RK3328 &, 7£ CPUO Fim &N
“clocks = <&cru ARMCLK>;”, LARK3328 A{jl:

cpul: cpu@0 {
device type = "cpu";

compatible = "arm,cortex-ab3", "arm,armv8";

clocks = <&cru ARMCLK>;
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SFRIMZIITFES, W RK3368. RK3399 ZF, & AIZEY CPU F1 = g0 clocks = <&cru

ARMCLKB>;", E&81N/)VMZEY CPU 1 = g0 “clocks = <&cru ARMCLKL>;

cpu 10: cpuO {
device type = "cpu";

compatible = "arm,cortex-ab53", "arm,armv8";

clocks = <&cru ARMCLKL>;
}i

cpu 11: cpu@l {
device type = "cpu";

compatible = "arm,cortex-ab53", "arm,armv8";

clocks = <&cru ARMCLKL>;
}i

cpu 12: cpu@2 {
device type = "cpu";

compatible = "arm,cortex-ab53", "arm,armv8";

clocks = <&cru ARMCLKL>;
}i

cpu_13: cpu@3 {
device type = "cpu";

compatible = "arm,cortex-ab53", "arm,armv8";

clocks = <&cru ARMCLKL>;
i

cpu b0: cpu@l00 {
device type = "cpu";

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

clocks = <&cru ARMCLKB>;
i

cpu _bl: cpu@l0l {
device type = "cpu";

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

clocks = <&cru ARMCLKB>;
i

EE MR clock RBHEE, CPUFreq IRTHINE KM, IRRINTHEIR:

cpu cpul: failed to get clock: -2
cpufreg-dt: probe of cpufreqg-dt failed with error -2

29
s )

LA RK3399 J9{5l:



Regulator it &

RIER R mEERNEIRA S, T CPU TR MEM “cpu-supply” @14, —RRTEMRE DTS XHFH,
Regulator BYIFHACE RA, 1553 Regulator F1 PMIC #HXBIFF & X1,

SWFIERIMZEIF S, T CPUO T THEN“cpu-supply”/@1E, LA RK3328 Af:

&i2cl |
status = "okay";
rk805: rk805Q@18 {
compatible = "rockchip, rk805";
status = "okay";
regulators {
compatible = "rk805-regulator";
status = "okay";
vdd_arm: RK805 DCDC2 ({
regulator-compatible = "RK805 DCDC2";
regulator-name = "vdd arm";
regulator-init-microvolt = <1225000>;
regulator-min-microvolt = <712500>;
regulator-max-microvolt = <1450000>;
regulator-initial-mode = <0x1>;
regulator-ramp-delay = <12500>;
regulator-boot-on;
regulator-always-on;
regulator-state-mem {
regulator-mode = <0x2>;
regulator-on-in-suspend;
regulator-suspend-microvolt = <950000>;
}bi
bi
bi
bi
}i
&cpul {

cpu-supply = <&vdd arm>;
}i

WNFRIMEEIFE, EED CPU TR T cpu-supply” /B, LA RK3399 J9fil:

&cpu_ 10 {
cpu-supply = <&vdd cpu 1>;
i

&cpu_ 11 {
cpu-supply = <&vdd cpu 1>;
}i

&cpu_ 12 {
cpu-supply = <&vdd cpu 1>;
bi
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&cpu 13 {
cpu-supply = <&vdd cpu 1>;
i

&cpu b0 {
cpu-supply = <&vdd cpu b>;
bi

&cpu bl {
cpu-supply = <&vdd cpu b>;
b7

AR WRE regulator JRBECE, cpufreq IXSHIFATI LUNERKTD, IAARIEMAREE, SRR, 7]
gEFANBEREMEMENINR,

OPP Table i &

Linux4.4 RIZEHER. BEABXWEBRIET devicetree 1, HIVEXLEBEEHARNT =, FzH
OPP Table, OPP Table T1 S B EHRSARAEBER OPP T, leaakge XA ERE . PVIM HHXEER
%%, OPP RUIFMECE AR, AIISE T XY:

Documentation/devicetree/bindings/opp/opp.txt

Documentation/power/opp.txt

1250 OPP Table

RIETFABLIRER, EIN— OPP Table T, FES CPU T3 = TEIN“operating-points-v2” B 1,
—R&7E DTSI X, LA RK3328 J9f3l:

cpul: cpu@0 {
device type = "cpu";

compatible = "arm,cortex-ab53", "arm,armv8";

operating-points-v2 = <&cpul opp table>;
bi
cpul: cpu@l {

device type = "cpu";

compatible = "arm,cortex-ab53", "arm,armv8";

operating-points-v2 = <&cpul opp table>;
bi
cpu2: cpul2 {

device type = "cpu";

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

operating-points-v2 = <&cpul opp table>;
}i
cpu3: cpu@3 {

device type = "cpu";

compatible = "arm,cortex-ab53", "arm,armv8";

operating-points-v2 = <&cpul opp table>;
bi

cpul0 opp table: opp table( {

compatible = "operating-points-v2";
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opp-shared; /* FKRIZOPP Table@ZNCPUHFARH

V4
/*
* SRR F, @i —EMNEIAFIRMANE, RAZTEXFNREME, BT ZMEMS, Sl
FFo
* LN 3R SAR G 21296MHz, ABAOPP TableMiBid 129 6MHz ST &R MIBR,
* AFBHIERIBET ZTFEAZRHNERSME, —RAEEIEM,
=
rockchip,avs-scale = <13>;
opp-408000000 {
opp-hz = /bits/ 64 <408000000>; /* BBfiHz */
opp-microvolt = <950000 950000 1350000>;/* Eﬂﬁuv,$§it<target min max>
=/

clock-latency-ns = <40000>;
/*

/* SEREARREARYE], Sfins */

* KR, KFABDARZNCPUSEXARENIMZHICPURIBHE, SR cruliRiRBENESZEMN

* OPPFE$ EB’]$\+0 AOPP Tableq:‘, /\;E AOPP%%@E];}:"EO

Y/
opp-suspend;
i

opp-1296000000 {
opp-hz = /bits/ 64 <1296000000>;
opp-microvolt = <1350000 1350000 1350000>;
clock-latency-ns = <40000>;

AR 9NR operating-points-v2 ZEECE, cpufreq MIIEHKRM, RABHELEH

A0 TRy EEIR

cpu cpul: OPP-v2 not supported
cpu cpul: couldn't find opp table for cpu:0, -19

kg oPP

MRFAEZEMREL S, SJUERINTAE.
FE—. BIEEXNRN OPP T & FEMN“status = "disabeld";”, Eba0:

cpul0 opp table: opp table( {
compatible = "operating-points-v2";

opp-shared;

opp-408000000 {
opp-hz = /bits/ 64 <408000000>;
opp-microvolt = <950000 950000 1350000>;
clock-latency-ns = <40000>;

}i

opp-1296000000 {
opp-hz = /bits/ 64 <1296000000>;
opp-microvolt = <1350000 1350000 1350000>;
clock-latency-ns = <40000>;

status = "disabled";

TESRE, 12
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FEZ 1ERZR DTS HEHS|F OPP Table T35, HTEXR OPP T3 42 &0 “status = "disabeld";”, tb
.

&cpul_opp_ table {
opp-1296000000 {

status = "disabled";
}s
}i

IR$E leakage % OPP Table

IDDQ(Integrated Circuit Quiescent Current)5E il FBEEFR LE BRI, 15 CMOS EBREERSEY MEBTRIRENAVER T,
FANTBIRZ 9 leakage, CPU HY leakage 1544 CPU RIS ENBE, MEHNEHSERE. TORE~TIE
A, =% leakage 5%l eFuse 3& OTP A,

IRIE leakage THEERBE
B BYWRATHE Vmin, KIMHERIZET, /) leakage BT H Vmin EEEAK, K leakage BISH

Vmin EEE/)N, B X 4514 R] LURYE leakage {EFEEK leakage DA RIEBE, LU EINFEIRS4EE,

InRERA: M eFuse 3¢ OTP HIREXIZ/C B CPU leakage (B, @I ERGIINH AL, REESD
OPP FIEHEX WA IRV E, ENIZSAmIVEBE,

FCE A BB EENM cFuse E OTP Bz, BIFFEESZE cFuse Ml OTP RIMEX X1, 7AIFTE
OPPTable T3 s 18 N“rockchip,leakage-voltage-sel”. “nvmem-cells”F1“nvmem-cell-names” =g %, R
OPPT1 HARIE L FRIF /L N “opp-microvolt-<name>"f@ 1%, XLEELE —MRERIE DTSI X, LI RK3328
A

cpul0 opp table: cpul-opp-table ({
compatible = "operating-points-v2";

opp-shared;

/*

* MeFuseZHoTPHIRENCPU leakagefd
*/

nvmem-cells = <&cpu leakage>;
nvmem-cell-names = "cpu leakage";
/*

* leakagefEA1mA-10mABEF , fHopp-microvolt-LOIEEREBE

* leakagefEN11mA-254mARSF, #Hopp-microvolt-L1IEEREBE

*

* MRMBRrockchip, leakage-voltage-sel @M E lcakageBREZBEMIEENCEN,
* MERopp-microvol tIEMIEBE,

*/

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

>7

opp-408000000 {
opp-hz = /bits/ 64 <408000000>;
opp-microvolt = <950000 950000 1350000>;
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opp-microvolt-L0O = <950000 950000 1350000>;
opp-microvolt-L1 = <950000 950000 1350000>;
clock-latency-ns = <40000>;
opp-suspend;

bi

opp-1296000000 {
opp-hz = /bits/ 64 <1296000000>;
opp-microvolt = <1350000 1350000 1350000>;
opp-microvolt-L0 = <1350000 1350000 1350000>;
opp-microvolt-L1 = <1300000 1300000 1350000>;
clock-latency-ns = <40000>;

i
WE R FZININEE, BT LAMIBR “rockchip,leakage-voltage-sel” /@14, XBIfERA opp-microvolt 38 ERIFEE,

fR#E PVTM iA%E OPP Table

CPU PVTM(Process-Voltage-Temperature Monitor)@—"MiIF CPU Mffift, BERMHERRESH ZE4EEER
HIER, BRI Z. BE. RENRM,

1R PVIM A EBE

B @MW SH Vmin, ZIAERSIERFMEET, PVIM E/NBIGH Vmin LEEK, PVIM EAH
A Vmin B3N, @i X —45 M AT LURIE PVTM EREEA PVIM G A HIEE, UBERIHFENRS M

ab
BEo

ThEEPA: FEFSERVEEMSAR TR PVIM B, HEBRMEERE TR PVIM B, ARERFEXNN
B, REES OPP FIEEMSEMMEE, FAZMRBEBEE,

BERE: BRBEREMPVIM BI%E:, BAFEESE PVIM BRI, AJS7E OPP Table T3
8 i0“rockchip,pvtm-voltage-sel”s “rockchip,thermal-zone”#1“rockchip,pvtm-<name>"@ M, ZFH L ZHIIE
TR T EIE N “nvmem-cells”F“nvmem-cell-names” /&%, OPP T3 RARIESLPRIF RIL 0 “opp-microvolt-
<name>"B1. XLEECE —ARERTE DTSI XM, LA RK3288 Jfjl:

cpul opp table: opp tablel {
compatible = "operating-points-v2";

opp-shared;

/*

* MeFuseZoTPHRENCPUL ZE R,
* AFE—FMITZER, ALUARM;

* BEZMIZWER, EEHEM,

“

nvmem-cells = <&process_version>;
nvmem-cell-names = "process";

/*

* AE—FTZEBELFPVIM, BB Mrockchip, pvtm-voltage-sell@%, oPPHRIEEY
mm
* opp-microvolt-LO. opp-microvolt-L1EBMRXSEE;

* ZMTZHEELFpven, WIBIZ0MIZ1, MR 2MIZERERR, NWHEEZEM
* rockchip,pO—pvtm—voltage—selﬁrockchip,pl—pvtm—voltage—sellﬁ/l\ﬁﬁ,
* [EftoPPRH Rt EEE Nopp-microvolt-P0-L0. opp-microvolt-Pl-LOFEBMRXDEE;
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* R MITZEENER, AL REMrockchip, pvtm-voltage-sell@ M,

* PVTMEA0-14300808F, FHopp-microvolt-LOEEMEE;

* PVTM{EI14301-15000M05F, f#opp-microvolt-L1iEEREBE;
* PVTM{EN15001-16000808 5, fEHopp-microvolt-L23EEREBIE;
* PVTM{EA16001-99999HF, Hopp-microvolt-L3iEEREIE;

* NRMIFRrockchip, pvtm-voltage-sel @B PVIMEREIZEEIEERSEENR,
* MI{ER opp—microvolt?E’fEE’\] BE,

v
rockchip,pvtm-voltage-sel = <
0 14300 0
14301 15000 1
15001 16000 2
16001 99999 3
>
rockchip, pvtm-freq = <408000>; /* FREXPVTMIERT, RELIGECPUME, B
Khz */
rockchip, pvtm-volt = <1000000>; /* IREXPVTMIERI, FELIKECPUBE, Bl
uv */
rockchip, pvtm-ch = <0 0>; /* PVIMIBE, BX<BERFS selMFS>
=/
rockchip, pvtm-sample-time = <1000>; /* PVTMRIERYE], BEfilus */
rockchip, pvtm-number = <10>; /* PVTMEHENER *+/
rockchip, pvtm-error = <1000>; /* REREHIEZEIRE ~/
rockchip,pvtm-ref-temp = <35>; /*x BERE */
/* pvTMPEREZWRLLGI R, B <NFSERENLHIRE KTFSERENLHRES ~/
rockchip, pvtm-temp-prop = <(-18) (-18)>;
rockchip, thermal-zone = "soc-thermal"; /* @AM thermal-zoneIRBURE */

opp-126000000 {
opp-hz = /bits/ 64 <126000000>;
opp-microvolt = <950000 950000 1350000>;
opp-microvolt-L0 = <950000 950000 1350000>;
opp-microvolt-L1 = <950000 950000 1350000>;
opp-microvolt-L2 = <950000 950000 1350000>;
opp-microvolt-L3 = <950000 950000 1350000>;
clock-latency-ns = <40000>;

i

opp-1608000000 {

opp-hz = /bits/ 64 <1608000000>;

opp-microvolt = <1350000 1350000 1350000>;
<1350000 1350000 1350000>;
opp-microvolt-L1 = <1350000 1350000 1350000>;
opp-microvolt-L2 = <1300000 1300000 1350000>;
opp-microvolt-L3 = <1250000 1250000 1350000>;
clock-latency-ns = <40000>;

opp-microvolt-LO0O

}i

WFEXAZININEE, BT LAMIBR “rockchip,pvtm-voltage-sel”/B1, XBI{ER opp-microvolt 3§ B EE.



fR#E IR-Drop A% OPP Table

IR-Drop 15 HIMTESE AL B R P FEIRAN LS L BE T RERASH—IR, EXERIEENHTE
RO, BRI AFRARSHER.

BR RNLZRBERPIRFERSUKIERE, £AM EVB BRANEBEER, REMRMBERK, S
BARBTIRE, ZMERFTERIE IR-Drop JHEEIFEE OPP Tableo

ThEeWER: KNS MARRISUREZE EVB IRMISUK, [EINEEMRIZIM=PIE 28 EE,

BB 757%: TBETE OPP Table T =1 fl“rockchip,max-volt . “rockchip,evb-irdrop”F1“rockchip,board-
irdrop”/@1¥, E M “rockchip,board-irdrop”—fRTEMRL DTS XHHEE, HMTE DTSI XHHEE, XU
RK3326 Affl, DTSI REEEMT:

cpul opp table: cpuO-opp-table {
compatible = "operating-points-v2";

opp-shared;

/* RIFEENRSRE, Bfiiuv */
rockchip,max-volt = <1350000>;
rockchip, evb-irdrop = <25000>;/* EVBIREZ SDRIRHIEIREGKE */

R DTS XHEHEEWT:

&cpul_opp table {
/*
* max IR-drop values on different freq condition for this board!
*/
/*
* SRR iR, NESIERTRIRIRSUKE R :
* OMhz-815MHz, EBIREUKAI37500uv, REABERIEM12500uv (37500-25000 (evbiRAX

) )
* 816Mhz-1119MHz, EBIRSUEA50000uv, RELBERIEM25000uv (50000-25000 (evbiRLX
) )
* 1200Mhz-1512MHz, BLRSUEAT75000uv, SREBERIENMS0000uv (75000-25000 (evbiREX
) )
=/
rockchip,board-irdrop = <
/*MHz MHz uv */
0 815 37500
816 1119 50000
1200 1512 75000
>g

._,_,
~.

NF XA ZIINEE, B LAMBR ‘rockchip,board-irdrop” /@14,
== o83

SmicE

BmE R IEIFIRRE 79-40~85°C,

R RKNEARREFSEREFET, BOTARE, NWEEMRRERIUREE!T, XMHERHE
RIFRERAEBER, KMtANSESENCHNEGRRERE, UEERERERFIIRMEE,
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ThEeRA: RSN ERERTFT—ERER, WEMIRHEITIRE, MRFLEM-HNBEED T RS
AFRENREEE, XEMRFRRG], BETIEPASREIXENR, SRERERR, BEXR
MEMBIABRS. BRGNFBEEART—EREER, BEBI—EENMR, BHRRG. ZEEMR
EER, BERIRERE

BB 7% KBIERTE OPP Table T3 s il“rockchip,temp-hysteresis”s “rockchip,low-temp*,
rockchip,low-temp-min-volt“. “rockchip,low-temp-adjust-volt”. “rockchip,max-volt’/B¥. = RERNIE
OPPTable T3 521 fil“rockchip,temp-hysteresis”s “rockchip,high-temp”#1“rockchip,high-temp-max-volt”/&
o XEECE —RRETEDTSI XA,

cpul opp table: opp tablel {
compatible = "operating-points-v2";

opp-shared;

/*
* IRFEBH, Bfimillicelsius, PLEAEHNERHESR
* LRAVNFOEHRNEER, KAF0+5EMERR, KTFesEHNEER, KFes5-5EMERR

=/
rockchip, temp-hysteresis = <5000>;
rockchip, low-temp = <0>; /* {REE, Bfinillicelsius*/

rockchip, low-temp-min-volt = <900000>; /* KB TFTREEE, BEfluv */
rockchip, low-temp-adjust-volt = <
/* MHz MHz uv */
0 1800 25000 /* BB, 0-1800MHZz ARSI, EBIELSHN

25mv */

>7

/* RIFIRBENREBE, Bfiuv */

rockchip,max-volt = <1250000>;

rockchip,high-temp = <85000>; /* ERIRE, BfImillicelsius */
/* ER T, RTFRENREBE, Rfiuv, BIZBENNR, SHERHE ~/
rockchip, high-temp-max-volt = <1200000>;

ARPEEONE

FFRMZRIF R, U0 RK3288. RK3326. RK3328 %, FiH CPU HAE— clock, AFR&SZEOHZEER
B9, 7E/sys/devices/system/cpu/cpufreq/policy0/BRTo A/NMZEIFE, 0 RK3368. RK3399 %, BAH
A cluster, B cluster BB IRILAY clock AL SEO, tbilcluster0 B/MZ, XRziEO
E/sys/devices/system/cpu/cpufreq/policy0/ B R R, cluster] @K%, XTRAYHE

£ /sys/devices/system/cpu/cpufreq/policy4/ R o BT AR SZEOR LUIE governor, EEHAIME, &
RS, BT

related cpus /* EMNcluster FRIFRBCPU */

affected cpus /* Rfcluster FRFZMICPU */

cpuinfo transition latency /* ANTFESREZ BRI PR EREYE, $Bfins */
cpuinfo max freq /* CPUFTRFMEREEBITIR */
cpuinfo_min_freq /* CPUPRSZFFMIERANIBITINGR ~/

cpuinfo_cur freq /* S EFSRIEECPUYAIFIARIEITIAER ~/

scaling available frequencies /* RAZFHHMZE */
scaling available governors /* BREZRTIERE ~/

scaling governor /* HEIERNTIREREE ~/
scaling cur_ freq /* B ERE—RISENME «/

scaling_max_freq /% Bt EREIBEITE +/
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scaling min freq /*
scaling setspeed /=
SRR */

stats/time in state /*
stats/total_trans /*
stats/trans_table /%=

= W e

Z2FES CPUNRS

B ARM #%

RK312x 4% A7

RK322x 4% A7

RK3288 4% A17

RK3328 4% A53

RK3368 4% A53+4*AS53
RK3399 2% A72+4*AS3

MMERMEBER

PATITFHS:

B _ERFIR R ~/
governortifiNuserspace A MM, AJLUETIZT =IEIK

IBRCPUERNMAE FHIETTENE, B{I: 10ms */
D RCcPUMITSTRER */
IERCPUES MAK T SRER +/

#o
it
Ht
=

1200MHz
1464MHz
1608MHz
1296MHz
1512MHz(big) + 1200MHz(little)

1800MHz(big) + 1416MHz(little)

cat /sys/kernel/debug/opp/opp summary

L PX30 915l

device rate (Hz)

408000000
600000000
816000000
1008000000
1200000000
1248000000
1296000000
1416000000
1512000000

SIS ER BB IE

target (uv) min (uVv) max (uVv)

950000 950000 1350000

950000 950000 1350000
1000000 1000000 1350000
1125000 1125000 1350000
1275000 1275000 1350000
1300000 1300000 1350000
1350000 1350000 1350000
1350000 1350000 1350000
1350000 1350000 1350000

FiE—: BIFEN OPP TR EMIAMIREBE, L CPU 816MHz $8E 25000uV /3fl:

RIEIAME T
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opp-816000000 {
opp-hz = /bits/ 64 <816000000>;
opp-microvolt = <1075000 1075000 1350000>;
opp-microvolt-L0O <1075000 1075000 1350000>;
opp-microvolt-L1 = <1050000 1050000 1350000>;
opp-microvolt-L2 = <1000000 1000000 1350000>;
opp-microvolt-L3 = <950000 950000 1350000>;
clock-latency-ns = <40000>;

opp-suspend;
bi

(EEAEEIN

opp-816000000 {
opp-hz = /bits/ 64 <816000000>;
/* BBfiuv, ¥R <target min max>, REEHtargetfmin, maxARSEE, FEEMEKR +/
opp-microvolt = <1100000 1100000 1350000>;
opp-microvolt-L0 = <1100000 1100000 1350000>;
opp-microvolt-L1 = <107500 1075000 1350000>;
opp-microvolt-L2 = <1025000 1025000 1350000>;
opp-microvolt-L3 = <975000 975000 1350000>;
clock-latency-ns = <40000>;
opp-suspend;

}i

FiEZ EiIE IR-Drop WECEREBE, BEESE 3.7 ETWNE, LU CPU 408MHz LA FHYSIER £
BB E 25000uV A1,

{Ri% IR-Drop FRIAECEWTF:

&cpul opp table {
/*
* max IR-drop values on different freqg condition for this board!
*/
/*
* RFRE iR, RESIETRIRIRSURTE.
* 0Mhz-815MHz, FBIRSUEA37500uv, REBERMEIM12500uv (37500-25000 (evbiRLX

) )
* 816Mhz-1119MHz, HIRSUKEAN50000uv, REBESIEM25000uv (50000-25000 (evbiREX
) )
* 1200Mhz-1512MHz, BBRBUKEAT75000uv, REABERIEMS50000uv (75000-25000 (evbiR&X
) )
Y/
rockchip,board-irdrop = <
/*MHz MHz uv */
0 815 37500
816 1119 50000
1200 1512 75000
>g
bi
(EH = I

&cpul_opp table {
/*



* max IR-drop values on different freq condition for this board!
=y
/*

*

PR ambES, FRESAE FHERSUEE)
* OMhz-408MHz, BRSUENG62500uV, RARBESIENM37500uv (62500-25000 (evbiREX

) )
* 409Mhz-815MHz, EBIRSUEA37500uv, RABEREM12500uv (37500-25000 (evbiREX
&) )
* 816Mhz-1119MHz, HBIRSUEAN50000uv, REZBESIEM25000uv (50000-25000 (evbiREX
) )
* 1200Mhz-1512MHz, BBRBUEAT75000uv, REABERIEMS50000uv (75000-25000 (evbiRAX
&) )
=y
rockchip,board-irdrop = <
/*MHz MHz uv */
0 408 62500 /* 408MHzLATFRUSAE, HERH37500E 63500 */
409 815 37500
816 1119 50000
1200 1512 75000
>p

}i

YN4A] E $5
J53%— 1E menuconfig 1% governor iR & /I userspaces FHLG CPU $ZE A CRU T 2 HIEEINE,

F7EZ. ¥ OPP Table R AEERIIZERLER disable 12, FE—MEEMINE, LI RK3308 I, CPUE
$M 1008MHz ECE T :

cpul opp table: cpulO-opp-table {
compatible = "operating-points-v2";

opp-shared;

opp-408000000 {
opp-hz = /bits/ 64 <408000000>;
opp-microvolt = <950000 950000 1340000>;
clock-latency-ns = <40000>;
opp-suspend;
status = "disabled";

i

opp-600000000 {
opp-hz = /bits/ 64 <600000000>;
opp-microvolt = <950000 950000 1340000>;
clock-latency-ns = <40000>;
status = "disabled";

}i

opp-816000000 {
opp-hz = /bits/ 64 <816000000>;
opp-microvolt = <1025000 1025000 1340000>;
clock-latency-ns = <40000>;
status = "disabled";

}bi

opp-1008000000 {
opp-hz = /bits/ 64 <1008000000>;
opp-microvolt = <1125000 1125000 1340000>;
clock-latency-ns = <40000>;
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opp-1200000000 {
opp-hz = /bits/ 64 <1200000000>;
opp-microvolt = <1250000 1250000 1340000>;
clock-latency-ns = <40000>;
status = "disabled";

bi

opp-1296000000 {
opp-hz = /bits/ 64 <1296000000>;
opp-microvolt = <1300000 1300000 1340000>;
clock-latency-ns = <40000>;

status = "disabled";
i

FE=Z FANEBE GRS EM.
ERIZFSE, Hhol RK3288, HITINTHS:
/* YHgovernorFluserspace */
echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling governor

/* I&E216MHz */
echo 216000 > /sys/devices/system/cpu/cpufreq/policy0/scaling setspeed

AIZIEE, Ebil RK3399, HiTFas:

/* P/ \MZgovernorFluserspace */

echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling governor
/* &B/IWZ216MHz */

echo 216000 > /sys/devices/system/cpu/cpufreq/policy0/scaling setspeed

/* YR ZgovernorEluserspace */

echo userspace > /sys/devices/system/cpu/cpufreq/policy4/scaling governor
/* RBEKRIZ408MHZ */

echo 408000 > /sys/devices/system/cpu/cpufreq/policy4/scaling setspeed

AR B cpufreq TRIRE CPU SIRE, @EBERIKAE, FRIERMIRIVEBEEMRRE,

AT ER Hanas
AT LUE cpufreq BYIFE 1O clock BY debug #ZHOATM G EERBINE,

FRNMETFE, BT TS

/* FE—: cpufreqfAPEEO */
cat /sys/devices/system/cpu/cpufreq/policy0/scaling cur_ freq

/* FAEZ: clock debugiEd */
cat /sys/kernel/debug/clk/armclk/clk rate

RNIVEFEE, FITIATGm<:
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/* HE—: cpufreqfAPEEO */

cat /sys/devices/system/cpu/cpufreq/policy0/scaling cur freq /* /NMZHAFE »/

cat /sys/devices/system/cpu/cpufreq/policy4/scaling cur freq /* KIZIAFE /

/* H*EZ: clock debugiEd */
cat /sys/kernel/debug/clk/armclkl/clk rate /* INZHRER +/
cat /sys/kernel/debug/clk/armclkb/clk rate /* N

MERSAIEE
FRNETE, FUTM TR

/* R—FE@Bvdd_core, WRIEEFRMrequlatorBEEER */
cat /sys/kernel/debug/regulator/vdd core/voltage

RMEZFE, FITHO T8RS

/* R—FERBvdd_core_ 1Hlvdd core b, RIEEFRMIrequlatorBLEEER */

cat /sys/kernel/debug/regulator/vdd core 1/voltage /* /MZEEE */
cat /sys/kernel/debug/regulator/vdd core b/voltage /* /NMZEE */

gn{a SRS R
% CPU BEVEHA, B 53 HAE=.

A5, @Bid clock BY debug ZHIEE IR, 25BN

/* JERIMZES, LbiNrk3288, 1§E216MHz */:

echo 216000000 > /sys/kernel/debug/clk/armclk/clk rate /* REINE ~
cat /sys/kernel/debug/clk/armclkl/clk rate /* BEME *

/* KIMZES, HbIIRK3399, /IMZIRE216MHZz, AIZIRE408Mhz */

echo 216000000 > /sys/kernel/debug/clk/armclkl/clk rate /* REBE/IMZIAEK */
cat /sys/kernel/debug/clk/armclkl/clk rate /* BRIMZINE +/
echo 408000000 > /sys/kernel/debug/clk/armclkb/clk rate /* REBARIZINER +/
cat /sys/kernel/debug/clk/armclkb/clk rate /* BEREKZINE ~/

JAE, @id regulator BY debug $ZFIKEBE, ZFIW0T:

/*

* FERIMZTER, LEUIRK3288, REI50mY,

* R—RERvdd_core, IRIELFFNregulatorfiiEELX

*/

echo 950000 > /sys/kernel/debug/regulator/vdd core/voltage
cat /sys/kernel/debug/regulator/vdd core/voltage

/*

* RIVETES, EEIIRK3399, JMRIRE950mv, KIZIKE1000mv,

* Z:_/rf%vddicoreilﬂlvddicoreib, RIBLPR MY regulator BB

*/

echo 950000 > /sys/kernel/debug/regulator/vdd core 1l/voltage
cat /sys/kernel/debug/regulator/vdd core 1l/voltage

echo 950000 > /sys/kernel/debug/regulator/vdd core b/voltage
cat /sys/kernel/debug/regulator/vdd core b/voltage

/*
/*
/*
/*

/* ZEBE */
/* ERBE */

RE/MZEE
BE/IEE
REARIZHEE
BEMZEE

*/
*/
*/
*/
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AR AR, SEAEBFSR, PRSI, STrESABMEE.

YA E SR 2 A0 BB ERIR (L

MRZEL PVIM AE, TN TS
dmesg | grep pvtm

A RK3399 CPU A, SITENHINTER:

[ 0.669456] cpu cpul: temp=22222, pvtm=138792 (140977 + -2185)
/* pvtm-volt-sel=0, HEAHAIGH/ MZEAMNRopp-microvol t-LONMEBE */
[ 0.670601] cpu cpul: pvtm-volt-sel=0

[ 0.683008] cpu cpud: temp=22222, pvtm=148761 (150110 + -1349)

/* pvtm-volt-sel=1, WRAHFIOH KB Ropp-nicrovolt-L1XNHEBE */

[ 0.683109] cpu cpud: pvtm-volt-sel=1

]
[ 1.495247] rockchip-dmc dmc: Failed to get pvtm
[ 3.366028] mali f£f£f9a0000.gpu: temp=22777, pvtm=120824 (121698 + -874)
[ 3.366915] mali f££f9a0000.gpu: pvtm-volt-sel=0

EBINREET leakage FE, WRITU TS, WERMITEN R,

dmesg | grep leakage

{ATEE leakage
AT T
dmesg | grep leakage

L RK3399 CPU A, =B TFHTEN:

[ 0.656175] cpu cpul: leakage=10 /* leakage=10, RBAHALGH/)VZMleakage@10ma
*/

[ 0.671092] cpu cpu4d: leakage=20 /* leakage=20, RBAHMEIGA KIZBleakage@20mA
*/

[ 1.492769] rockchip-dmc dmc: Failed to get leakage

[ 3.341084] mali f£f9a0000.gpu: leakage=15
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