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CPUFreq governor: FF CPU ARSI, RIBRSKAE, RE CPU K, BAEILinux4.4d RIZAEETUT/L
f# governor:

e conservative: 1R#E CPU FAHEHASIEM, R—EMWLLHITFBHNA S FERIRZ,

e ondemand: 1R#E CPU fAEzh&SAM, FSMBELLRA, ATEZRAIREMIHEM.

e interactive: 1R#E CPU &SR, #8LL ondemand, MRETEIE R, CIECBESHES, EXE.

e userspace: ERMHMENIZOMAFSNBERBARZME,

e powersave: DHFEMSE, WRERIMETIGEERNE,

e performance: MEEfLSE, WBERIMEILENESE.

e schedutil: EAS f#F governor. EAS (Energy Aware Scheduling) 2#H—HRHESAERK, 44
CPUFreq#l CPUIdle FYEREE, TEARMESERIEIT CPUBY, ENEZEERTHEENINE, RIETRAERER
18, HEFWHREIEMFM, Schedutil AEREEFMEE ] EAS AR CPU BSREEES,

CPUFreq core: X cpufreq governors # cpufreq driver #4177 #EMMER, HENX T EWZEO,
CPUFreq driver: FF#ItaMt CPU BUSIEBER, IKEEMK CPU ISR,

CPUFreq stats: #&fft cpufreq BXRHIKITHE RS-

2 XEDER1E

Governor HHXHS:
drivers/cpufreq/cpufreq_conservative.c /* conservativel$ZEEE */
drivers/cpufreq/cpufreq_ondemand.c /* ondemandiEsAEEE */
drivers/cpufreq/cpufreq_interactive.c /* interactivelBSNREE */
drivers/cpufreq/cpufreq_userspace.c /* userspaceif$uREE */
drivers/cpufreq/cpufreq_performance.c /* performancei@siskEE */
kernel/sched/cpufreq_schedutil.c /* schedutiliFshsErg */

Stats AR D!

drivers/cpufreq/cpufreq_stats.c

Core X3

drivers/cpufreq/cpufreq.c

Driver f8XAH5:
drivers/cpufreq/cpufreq-dt.c /* platform driver */
drivers/cpufreq/rockchip-cpufreq.c /* platform device */

drivers/soc/rockchip/rockchip_opp_select.c /* {EREBEREXZEO */

3MELE

3.1 Menuconfig B¢ &
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CPU Power Management --->

CPU Frequency scaling --->
[*] CPU Frequency scaling
<*> CPU frequency translation statistics /* cpufreq stats */
[ 1] CPU frequency translation statistics details
[*] CPU frequency time-in-state statistics
Default CPUFreq governor (interactive) ---> /* cpufreq governor */
<*> 'performance' governor
<F> 'powersave' governor
<*> 'userspace' governor for userspace frequency scaling
<*> 'ondemand' cpufreq policy governor
-*- 'interactive' cpufreq policy governor
<*> 'conservative' cpufreq governor
[ ] 'schedutil' cpufreq policy governor
*** CPU frequency scaling drivers ***
<*>  Generic DT based cpufreq driver /* platform driver */
< > Generic ARM big LITTLE CPUfreq driver
<F> Rockchip CPUfreq driver /* platform device */

J@id"Default CPUFreq governor"Bc BT, AJLUREFRTINHEE, F&E ] LUIRIEL R R RKH#ITER.
3.2 Clock fig&

RIBFEBEPRER, £ CPU TR TEINclock” B, —RR1E DTSI X, Clock BYi¥4EZE HER, 155 E clock
MENFEXKY, SNFIEANZNTES, bl RK3326. RK3328 %, 1F CPUO P& TN clocks = <&cru
ARMCLK>;", LIRK3328 Jyfl:

cpud: cpu@oe {
device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";

clocks = <&cru ARMCLK>;

be

SFANZIFES, W RK3368. RK3399 &, EEMNAZE CPU T2 TiE MM “clocks = <&cru ARMCLKB>;", £&
MINZBY CPU T & N clocks = <&cru ARMCLKL>;", LA RK3399 Jyfl:

cpu_l0: cpu@o {
device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";

clocks = <&cru ARMCLKL>;

}
cpu_l1: cpu@1 {
device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";

clocks = <&cru ARMCLKL>;
}i
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cpu_12: cpu@2 {
device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";

clocks = <&cru ARMCLKL>;

}
cpu_13: cpu@3 {
device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";

clocks = <&cru ARMCLKL>;

}
cpu_bo: cpu@100 {
device_type = "cpu";
compatible = "arm,cortex-a72", "arm,armv8";

clocks = <&cru ARMCLKB>;

}
cpu_bl: cpu@iol {
device_type = "cpu";
compatible = "arm,cortex-a72", "arm,armv8";

clocks = <&cru ARMCLKB>;
}

AR WR clock REAE, CPUFreq IRENINELY, BRI TFHEIR:

cpu cpu@: failed to get clock: -2
cpufreq-dt: probe of cpufreq-dt failed with error -2

3.3 Regulator fi2&

IRIBESS PR AR ERMEIRES SR, £ CPU TR g cpu-supply”’ B, —MRTERS DTS X4, Regulator
BIFAMECEPE, 155% Regulator A1 PMIC FEXHIFF & XX,

WNFERIMZEIF G, £ CPUO TT= TE N “cpu-supply”/EfE, LA RK3328 Jfjl:

&izcl {
status = "okay";
rk805: rk805@18 {
compatible = "rockchip, rk8e5";
status = "okay";

regulators {
compatible = "rk805-regulator";
status = "okay";
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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>;

iy

Y
b5
}i

&cpud {

cpu-supply = <&vdd_arm>;
1

SHFANETES, 1EED CPU T R "cpu-supply” B, 1L RK3399 Hfi:

&cpu_lo {

cpu-supply = <&vdd_cpu_1>;
+
&cpu_11 {

cpu-supply = <&vdd_cpu_1>;
}
&cpu_12 {

cpu-supply = <&vdd_cpu_1>;
3
&cpu_13 {

cpu-supply = <&vdd_cpu_1>;
}
&cpu_bo {

cpu-supply = <&vdd_cpu_b>;
}
&cpu_b1l {

cpu-supply = <&vdd_cpu_b>;
1



AR R regulator ZREBEIE, cpufreq IRaBFARILAINERT, IANNRIEMRIAE, MELREN, A

A BEREMLHIIENAINR,

3.4 OPP Table fic&

N
B

1=
=

Linux4.4 RAZE4TER. BEMXMEBRE T devicetree 1, HITEXLERBEEARNT S, #ZHOPP
Table, OPP Table R B &HRINEFNEBER OPP T, leaakge HHXEEREE. PVTM BXEEERBME, OPP

BFAECERPA, PIUSEM XA

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

3.4.1 Y10 OPP Table

A
=

RIETFEMEFRER, BI1— OPP Table 7=, HESE CPU TR & l"operating-points-v2" B, —fR7E

DTSI X4, Ll RK3328 Fufl:

cpud: cpu@oe {
device_type = "cpu";

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

operating-points-v2 = <&cpu@_opp_table>;

}

cpul: cpu@l {
device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";
operating-points-v2 = <&cpu@_opp_table>;

3

cpu2: cpu@2 {
device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";
operating-points-v2 = <&cpu@_opp_table>;

+

cpu3: cpu@3 {
device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";
operating-points-v2 = <&cpu@_opp_table>;

3

cpu@_opp_table: opp_tableod {
compatible = "operating-points-v2";
opp-shared;

/*

* SRIREAT, BY—ENEERERITE, RRZTFESENESIME,
* EbiN1 3% A STER G 21296MHz, ABAOPP TableHiBid1296MHz HYST s &R 1 MBS
* BFMILRET ZFAEFZRNERSHNE, —RATEEN,

*/

/* TTZOPP Table2ZNCPUFEM */

B IZSARAIIR, SWBIBR.
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rockchip,avs-scale = <13>;

opp-408000000 {

iy

opp-hz = /bits/ 64 <408000000>; /* BfiHz */

opp-microvolt = <950000 950000 1350000>;/* H{iuVv, g <target min max> */
clock-latency-ns = <40000>; /* SERTINEERAE, #fins */

/*

* KB, XAIEANKZBICPUSE XA NMZBICPURIETR, SIFCPUMEIRENEEZEMN
* OPPFRIEEMISAZE, —1OPP Tabled, RE—NOPPTHABEZEM,

*/

opp-suspend;

opp-1296000000 {

Y

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

AR 90X operating-points-v2 S BEE, cpufreq MIGHERN, RABETEZHITRAMEARE, EREMLOT

AUEEIR .

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

3.4.2 flikx OPP

MR EEFZERPRRE LSS, ATUERIT A%
FE— BEEENLN OPP T a g0 status = "disabeld";”, tbad:

cpu@_opp_table: opp_tabled {
compatible = "operating-points-v2";
opp-shared;

opp-408000000 {

¥i

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

opp-1296000000 {

}:

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

status = "disabled";

J37EZ . TEMR%R DTS REHSIA OPP Table TR, FHTEXMN OPP 5= & N“status = "disabeld";”, Ebgl:
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&cpu@_opp_table {
opp-1296000000 {
status = "disabled";
1
3

3.5 1R#E leakage % OPP Table

IDDQ(Integrated Circuit Quiescent Current)SE R FEBEEER LEERIR, 15 CMOS EBESERASAY MEBIRIREXAV R, FAlD
R Z /9 leakage, CPU B leakage $545 CPU RS EMRE, MENEHSERE, TOREFIRER, &5
leakage S % eFuse 3¢#& OTP H,

3.5.1 1R4E leakage AZEHE

BHE: @IS AE Vmin, XBMERMET, /) leakage BUS A Vmin EEERK, K leakage BITF Vmin LEER
N, B X R LUIRTE leakage B leakage T BIERE, LA RINFEFIZ=EEE.

IheEiRA: M eFuse Bf OTP HRIRENIZS /Y CPU leakage {8, MBI ERGEINNAVENL, ASEE OPP Hik
ENNMAEMNEBE, FAZMREBE,

ERZE: BAREIL eFuse & OTP MIZHF, A5 E1ESZE eFuse M OTP MMEX 1Y, #AIG7E OPPTable
T =i rockchip,leakage-voltage-sel’. “nvmem-cells"#l“nvmem-cell-names"="E M, [ OPPT =iR#ESE
FR&E g IN“opp-microvolt-<name>"/@1%, XLLEECE—ARERTE DTSI XA, LA RK3328 J9fi:

cpu@_opp_table: cpu@-opp-table {

compatible = "operating-points-v2";
opp-shared;
/*
* MeFuseZ{OTPHFREXCPU leakagefE
*/
nvmem-cells = <&cpu_leakage>;
nvmem-cell-names = "cpu_leakage";
/*

* leakagef@/I1mA-10mABYSF, M opp-microvolt - LOIEEREBE

* leakagef@11mA-254mARYEF, fERopp-microvolt-L13EEEBE

* WNERMIERrockchip, leakage-voltage-sell @i E leakageBAREIZELIEENTEN,
* MifEMHopp-microvoltiEEMEE,

*/

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

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

}:

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

iy
be

WMFXFIZIINEE, A LUMIBR rockchip,leakage-voltage-sel” B, XBHEMA opp-microvolt F8EHIEEIE,

3.6 1R#E PVTM % OPP Table

CPU PVTM(Process-Voltage-Temperature Monitor)@—™MiiF CPU fftift, BE/RIIE AR ZiE)4pEE FRIR
®, ERIZ. BE. mBENM,

3.6.1 1RiE PVTM JAZEH[E

HE BEIMASA R Vmin, KRIMEESIERMBET, PVTM E/NIER Vmin EEERK, PVTM BEXRIER Vmin
Ebv)y, B4R LURYE PVTM EFEAR PVTM B A BIEE, DR RIFEMRES £,

THEEWRPA: FEISRERVFEEMSME TR PVIM B, HRIMNEZRE TH PVIM &, AREXRFEIXINAIEIL,
RS OPP FUERS WA EE, (FAZSARRIEE.

REAZE: BRBELIGI PVIM 25, BAFEESE PVTM WX, FA/S7E OPP Table T 1%
B0“rockchip,pvtm-voltage-sel”. “rockchip,thermal-zone"#I“rockchip,pvtm-<name>"fgtf, ZFHITZHERES
E I nvmem-cells"fl“nvmem-cell-names” @14, OPP T3 s iRIEILPRIE LI Il“opp-microvolt-<name>"B 14,
XA E —ARERTE DTSI X4, LA RK3288 Afl:

cpu@_opp_table: opp_tabled {
compatible = "operating-points-v2";
opp-shared;

/%

* MeFuseZOTPHIREXCPUT ZE R,

* QE—MIZHIER, "UFMm;

* AEZMIZHNER, FEEM,.

*/

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

* OF—MIZEEZIFPVIM, EE#EMrockchip, pvtm-voltage-sel B4, OPPTI S tEEEHEN
* opp-microvolt-LO. opp-microvolt-L1FEEMRXDHEE;

* ZMITZEESZFHpvim, LHINBETZ0MIZ1, NR2MIZERERR, WHEEIEM
* rockchip, p@-pvtm-voltage-sel#llrockchip, p1-pvtm-voltage-sel@E,
* [EBfOPPT BB E I Mopp-microvolt-PO-LO. opp-microvolt-Pl-LOERMERXDEE;
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*

*

MR TEZEERR, BAILIREMrockehip, pvtm-voltage-selE.

PVTM{E}0-1430089:8F, EAopp-microvolt-LOIEERIEIE;

PVTM{E114301-1500089:5F, f#Fopp-microvolt-L1EEMNEE;
PVTM{EN15001-1600089:5F , ffMopp-microvolt-L2iEEREE;
PVTM{E/16001-99999 5, fFRopp-microvolt-L3EERE[E;

WERMERrockchip, pvtm-voltage-sel BEHEPVIMEREIZ B EIEEREER,
NfERopp-microvol tiEERIHEE,

*/

rockchip, pvtm-voltage-sel = <

0 14300 0

14301 15000 1

15001 16000 2

16001 99999 3
>y
rockchip, pvtm-freq = <408000>; /*
rockchip, pvtm-volt = <1000000>; /*
rockchip, pvtm-ch = <0 0>; /*
rockchip, pvtm-sample-time = <1000>; /*
rockchip, pvtm-number = <10>; /*
rockchip, pvtm-error <1000>; /*
rockchip, pvtm-ref-temp = <35>; /*

FREXPVTM{ERT, TERIKRECPUIRE, HfiKhz */
FREXPVTM{ERT, HEFLIZRECPURIE, 2£fiuv */
PVTMBE, BR<BERFS selfIFS> */
PVTMEIEETE], Bfiius */

PVTMREEANEL */

AFREFHIBZERE */

BERE */

/* PVTMRERETHILLHIRE, B <NFESZRENHIRE KAFSETREMLLHRE> */
rockchip, pvtm-temp-prop = <(-18) (-18)>;
rockchip, thermal-zone = "soc-thermal"; /*

opp-126000000 {
opp-hz = /bits/ 64 <126000000>;

Y

opp-microvolt =
opp-microvolt-LoO
opp-microvolt-L1
opp-microvolt-L2
opp-microvolt-L3
clock-latency-ns

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

Y
be

opp-microvolt =
opp-microvolt-LoO
opp-microvolt-L1
opp-microvolt-L2
opp-microvolt-L3
clock-latency-ns

BEEW N thermal-zonedXEGEE */

<950000 950000 1350000>;

<950000 950000 1350000>;
<950000 950000 1350000>;
<950000 950000 1350000>;
<950000 950000 1350000>;

<40000>;

<1350000 1350000 1350000>;

<1350000 1350000 1350000>;
<1350000 1350000 1350000>;
<1300000 1300000 1350000>;
<1250000 1250000 1350000>;

<40000>;

WMFXFIZIINEE, A LURIBR“rockchip,pvtm-voltage-sel”/B 1%, XBIfER opp-microvolt FEEMIE £,

3.7 tR#E IR-Drop A% OPP Table
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IR-Drop 15 HIFES R R R IR MMNLE EFBETREHASH—MIR, EXERIEHNETEIRS. B
WAL FERFHHIER,

dB= . g

S8 TNAMBLERFWIRFERSUELLRE, FAM EVB HRENBER, FEMANBEEREK, SBERE
TARBE, XMBEREEIRIE IR-Drop JAZEEE OPP Table,

IheER A RENRE MR RISCREZE EVB IRIVSUK, SEINEEMR NS 2L MR EE,

B % FETE OPP Table Tisai il “rockchip,max-volt ”. “rockchip,evb-irdrop”#1“rockchip,board-irdrop” /&

M, HA"rockchip,board-irdrop"—f&EMRZk DTS XH4AECE, HM7E DTSI XHHEE, UL RK3326 /3, DTSI
HECEWT:

cpu@_opp_table: cpu@-opp-table {
compatible = "operating-points-v2";
opp-shared;

/* RAFIEEMNRSBE, $iuv */
rockchip, max-volt = <1350000>;
rockchip, evb-irdrop = <25000>;/* EVBHRE;&ESDKIRAIEBIRLEE */

Rk DTS XHFHREEEIT:

&cpu0@_opp_table {
/*
* max IR-drop values on different freq condition for this board!
*/
/o
* PR REG, FRIAE THRIRSURER:
* O@Mhz-815MHz, EBIRSUEA37500uV, RABERIENM12500uv (37500-25000 (evbiRSURK) )
* 816Mhz-1119MHz, EBRSUKAI50000uV, RARBERIEM25000uV (50000-25000 (evbiRSUE) )
* 1200Mhz-1512MHz, EBIRSUKEI75000uV, REZBERIEM50000uV (75000-25000 (evbiRSUE) )
*/
rockchip, board-irdrop = <
/*MHz MHZz uv */
0 815 37500
816 1119 50000
1200 1512 75000

b8

NFRANZIINEE, FILAMIER rockchip,board-irdrop” /@14,
N

3.8 BEimicE

BRB BN RRE J9-40~85°Co

b= . g

A5 RNARFLTEEMBEFRET, BITFARE, WEEMRBERDUREET, IMELTERERE
BHEER. KtAREEEE NSRRGSR R%EE, BRERERERFIARMNEE,
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TheeieA: HRSNIEERT—EREER, W& MIHITIRE, NMREEMMBEERL T RARAIFIRERN
ReBE, XEMSKEERE, BIETIEFAREXENR, HREMERR, BERMEMMIAIVRS. 3
AGHONEIEEART—ERRZER, BEBI—EENMR, BRIRG. REMEEER, BRINERS,

FEB 7% KRB NIE OPP Table T migil“rockchip,temp-hysteresis”. “rockchip,low-temp*“. "rockchip,low-
temp-min-volt“. “rockchip,low-temp-adjust-volt”. “rockchip,max-volt"B%. ERIETTE OPPTable T 1%
I0“rockchip,temp-hysteresis”. “rockchip,high-temp”#1“rockchip,high-temp-max-volt"[@ . XLl E—ARERTE

DTSI X,

cpu@_opp_table: opp_tabled {
compatible = "operating-points-v2";
opp-shared;

/*
* RS, Bfimillicelsius, FALHSAZHNKESHE SR
* LI NFOEFNEKER, KFo+5EMRERER, KTFSEHFNSE, KF85-5EMERR

*/
rockchip, temp-hysteresis = <5000>;
rockchip, low-temp = <0>; /* {GRIAE, BfImillicelsius*/

rockchip, low-temp-min-volt = <900000>; /* {KETFREEE, Efiuv */
rockchip, low-temp-adjust-volt = <
/* MHz MHz uv */
0 1800 25000 /* {RETF, 0-1800MHzNAYSI=, EBIEIGIN25mV */
>y
/* RIFIRBENREBE, B{uv */
rockchip, max-volt = <1250000>;

rockchip, high-temp = <85000>; /* =miEE, $fimillicelsius */
/* BRT, AFRENRSRE, $Auv, BIZEENNR, SWEH */
rockchip, high-temp-max-volt = <1200000>;

4 AP&EAONA

FRNMZBIF A, W0 RK3288. RK3326. RK3328 %, FiE CPU H£A— clock, AP ZEOMZHEEN,
£/sys/devices/system/cpu/cpufreq/policy0/ B R Fo K/IMZEITFE, 90 RK3368. RK3399 &, BEF
cluster, & cluster BB clock MARSEO, tbilcluster0 B/MM%, RO
£/sys/devices/system/cpu/cpufreq/policy0/BR T, clusterl @A, XIRZAYE
£/sys/devices/system/cpu/cpufreq/policy4/ BER T. @it AP SEO R LI governor, BEEYFIME, K
AL, BRI

related_cpus /* @B cluster FEIERECPU */

affected_cpus /* R cluster FRXHICPU */
cpuinfo_transition_latency /* WNRESRER 2 EYIRE Fr R ERVEYE], #fins */
cpuinfo_max_freq /* CPUFRZIFHImEIBITIMER */
cpuinfo_min_freq /* CPURRXZIFHIRIRBITINE */
cpuinfo_cur_freq /* S 1ESRPIECPUYAIFRLAEITIRE */

scaling_available_frequencies /* RZZIFHISAER *
scaling_available_governors /* RGZIFHTIAHRE */
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scaling_governor /* HEifEREmKRE */

scaling_cur_freq /* B ERE—RIGENIRE

scaling_max_freq /* B ERFIMNREME </

scaling_min_freq /* B LRI RIESAE ~/

scaling_setspeed /* YEgovernortlfiHuserspaceA I, ATLUEDIZT =
stats/time_in_state /* BRCPUTER MAR THYEITAIE, 2fi: 10ms */
stats/total_trans /* IBRCPUMITSTUREL */

stats/trans_table /* IBRCPUEEMAE ERTSRER */

5 % W inlE

51&%FEE CPUKNERS

FmBm ARM #% == E 27
RK312x 4% A7 1200MHz
RK322x 4% A7 1464MHz
RK3288 4% A17 1608MHz
RK3328 4% A53 1296MHz
RK3368 4% A53 + 4 * A53 1512MHz(big) + 1200MHz(little)
RK3399 2*A72 +4* A53 1800MHz(big) + 1416MHz(little)

5.2 WM EBMRBER

PATIT#:

cat /sys/kernel/debug/opp/opp_summary

LA PX30 A1
device rate(Hz) target(uVv) min(uV) max(uVv)
cpu@
408000000 950000 950000 1350000
600000000 950000 950000 1350000
816000000 1000000 1000000 1350000
1008000000 1125000 1125000 1350000
1200000000 1275000 1275000 1350000
1248000000 1300000 1300000 1350000
1296000000 1350000 1350000 1350000
1416000000 1350000 1350000 1350000
1512000000 1350000 1350000 1350000

5.3 WNfAfEcR EBE


af://n202
af://n203
af://n233
af://n240

F3iE—: BB OPP IR & MUUEE, LA CPU 816MHz $aE 25000uV J9fl:

BRigFIAEIT:

opp-816000000 {
opp-hz = /bits/ 64 <816000000>;
opp-microvolt = <1075000 1075000 1350000>;
opp-microvolt-LO = <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;

}i

e R

opp-816000000 {
opp-hz = /bits/ 64 <816000000>;
/* Bfiiuv, #gxk<target min max>, REfERtargetfmin, maxAREEE, FHEEEN */
opp-microvolt = <1100000 1100000 1350000>;
opp-microvolt-LO = <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;

5B

FEZ @id{EER IR-Drop MWELEREEBE, ARSE 3.7 ETHNE. L CPU 408MHz LU FHISRER2ZIEE
25000uV 91,

{ii% IR-Drop FIAECEINT:

&cpu@_opp_table {
/
* max IR-drop values on different freq condition for this board!
By
/
* KRR REEY, FRSAE TR EIRSURER:
* OMhz-815MHz, ERIRSUK 9375000V, REZRBERIEM12500uV (37500-25000 (evbiRLUE) )
* 816Mhz-1119MHz, HBRLUKA50000uV, RELBERIEM25000uV (50000-25000 (evhiREUE) )
* 1200Mhz-1512MHz, EBIRSUEA75000uV, RALHBERILM50000uV (75000-25000 (evbiRSUE) )
*/
rockchip, board-irdrop = <
/*MHz MHZz uv */
0 815 37500
816 1119 50000
1200 1512 75000

}i



(EEICEIN

&cpu@_opp_table {

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

5y

/

* KPR REEM, FRSAE TR EIRSUEER

* OMhz-408MHz, EBIRSUK/962500uV, REZBERIEM37500uV (62500-25000 (evbiRLUE) )

* 409Mhz-815MHz, EBIRSUK/I37500uV, REZBERIEIM12500uV (37500-25000 (evbiREGUK) )

* 816Mhz-1119MHz, EBRSUKA50000uV, RARBESIEM25000uV (50000-25000 (evbiRSUE) )
* 1200Mhz-1512MHz, BBIRSUK 750000V, RZBERILM50000uV (75000-25000 (evbiRSUE) )
5y

rockchip, board-irdrop = <

/*MHz MHz uv */
0 408 62500 /* 408MHzEAFHYSIZE, HIFERMIS7500LH63500 */
409 815 37500
816 1119 50000
1200 1512 75000

>;

}i
5.4 YA E 37

Fi&—: £ menuconfig F¥& governor i& &7 userspace. Fl/E CPU S CRU T RIS ENE,

J37EZ" ¥ OPP Table RAEEASIR AR disable 2, RE—TMEEHISAEK, LI RK3308 Hfl, CPU ESR
1008MHz BYECEYNT

cpu@_opp_table: cpu@-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";
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}i

opp-1008000000 {
opp-hz = /bits/ 64 <1008000000>;
opp-microvolt = <1125000 1125000 1340000>;
clock-latency-ns = <40000>;

+i

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

}i

0pp-1296000000 {
opp-hz = /bits/ 64 <1296000000>;
opp-microvolt = <1300000 1300000 1340000>;
clock-latency-ns = <40000>;
status = "disabled";

+

3

FAEZ FAEEE L EM.

FRIMZFES, LUl RK3288, HITINTER<:

/* tl#EgovernorFuserspace */

echo userspace > /sys/devices/system/cpu/cpufreq/policy®@/scaling_governor
/* 1&E216MHz */

echo 216000 > /sys/devices/system/cpu/cpufreq/policy0/scaling_setspeed

KMZFEE, bl RK3399, AT T

/* tI#ZgovernorEluserspace */

echo userspace > /sys/devices/system/cpu/cpufreq/policy®/scaling_governor
/* RBIMZ216MHZ */

echo 216000 > /sys/devices/system/cpu/cpufreq/policy@/scaling_setspeed

/* tifik#governorEluserspace */

echo userspace > /sys/devices/system/cpu/cpufreq/policy4/scaling_governor
/* RBEKIZA08MHZ */

echo 408000 > /sys/devices/system/cpu/cpufreq/policy4/scaling_setspeed

AR B cpufreq TRIRE CPU MIREY, BEBEHSWAE, FIFRMIRBYBEER,

5.5 UfAIEE Sl dase
B LGB cpufreq BIA A AR clock B debug ZEORMAEEME,
FERNMZFE, BITUTHS:


af://n273

/* FE—: cpufreq@ARSED */
cat /sys/devices/system/cpu/cpufreq/policy@/scaling_cur_freq

/* FA3%Z: clock debugiEl */
cat /sys/kernel/debug/clk/armclk/clk_rate

RNIMETE, BTN Ta<:

/* FiE—: cpufreqiAP&EO */
cat /sys/devices/system/cpu/cpufreq/policy®/scaling_cur_freq /* /INZ3HE */
cat /sys/devices/system/cpu/cpufreq/policy4/scaling_cur_freq /* KiZ$iZgE */

/* FA3%Z: clock debugiEl */

cat /sys/kernel/debug/clk/armclkl/clk_rate /* INZAZFE */
cat /sys/kernel/debug/clk/armclkb/clk_rate /* KiZ$aZ */

5.6 WfAIEE SAlB[E

FEXRNMETFEEG, RITOTEL:

/* FA—RERvdd_core, RIELPRMregulatorfc&E&eR */
cat /sys/kernel/debug/regulator/vdd_core/voltage

RNIMEFE, PITIO TGS

/* A—RERvdd_core_1#lvdd_core_b, RIELFFMNregulatorftBIEER */
cat /sys/kernel/debug/regulator/vdd_core_l/voltage /* /NMZEEE */
cat /sys/kernel/debug/regulator/vdd_core_b/voltage /* /MNZHEE */

5.7 SNrI SR IRASTIRE &
XH CPU BohZsi, &% 5.3 ANAE=,
V5%, 1B clock B debug EMOIKEMZE, ZFIMOT:

/* JER/IMZTFS, LEINRK3288, 1&E216MHz */:
echo 216000000 > /sys/kernel/debug/clk/armclk/clk_rate /* EEIE */
cat /sys/kernel/debug/clk/armclkl/clk_rate /* BEWME </

/* RINMZFES, ELIIRK3399, /MZigE216MHz, Ki#%igE408Mhz */

echo 216000000 > /sys/kernel/debug/clk/armclkl/clk_rate /* BEB/NigfiE */
cat /sys/kernel/debug/clk/armclkl/clk_rate /* BEINESRE </
echo 408000000 > /sys/kernel/debug/clk/armclkb/clk_rate /* EEXRIZIAE */
cat /sys/kernel/debug/clk/armclkb/clk_rate /* BEEKEME */

JAE, @i regulator B9 debug EMIRBHE, ZHIW0TF:
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/*

* JERMZFS, LbEIRK3288, i&EB950mV,

* A—RERvdd_core, RIELFRAregulatorfitEfEeR

*/

echo 950000 > /sys/kernel/debug/regulator/vdd_core/voltage
cat /sys/kernel/debug/regulator/vdd_core/voltage

/%
* RIVMZFE, ELUIRK3399, /MZiIgE 950V, KiZigE1000mV,
* FA—RERvdd_core_lF#vdd_core_b, RIEEFRMregulatorftBEK
*/
echo 950000 > /sys/kernel/debug/regulator/vdd_core_l/voltage
cat /sys/kernel/debug/regulator/vdd_core_l/voltage
echo 950000 > /sys/kernel/debug/regulator/vdd_core_b/voltage
cat /sys/kernel/debug/regulator/vdd_core_b/voltage

AR FHREY, SEAEBTA, FEIARY, JohRSiEREE.

5.8 WNAEE S A1 B ERIE (L

MRZEBEI PVTM HE, AT TE<
dmesg | grep pvtm

L RK3399 CPU ~fil, =FTEDHIITEE:

[ 0.669456] cpu cpu0: temp=22222, pvtm=138792 (140977 + -2185)

/*
/*
/*
/*

/* IREBE */
/* BERHBE */

IRE/IVZERE
BE/IREE
RBEKRIZBE
EER/IREE

/* pvtm-volt-sel=0, HEAHAISH/ MR Eopp-microvolt-LOXNEHEE */

[ 0.670601] cpu cpu@: pvtm-volt-sel=0

[ 0.683008] cpu cpu4d: temp=22222, pvtm=148761 (150110 + -1349)

/* pvtm-volt-sel=1, iHBAHAISH KIZBARRopp-microvolt-LISTREVEE */

[ 0.683109] cpu cpu4: pvtm-volt-sel=1
1.495247] rockchip-dmc dmc: Failed to get pvtm

[
[ 3.366028] mali ff9aeee0.gpu: temp=22777, pvtm=120824 (121698 + -874)
[

3.366915] mali ff9a@000.gpu: pvtm-volt-sel=0
EIRMNRE @ leakage AE, MMITM TS, BBEXEMITENREL,

dmesg | grep leakage

5.9 UNfAIEF leakage

WITI e
dmesg | grep leakage

LA RK3399 CPU A5, =BINTFHTEN:

*/
*/
*/
*/
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[ B e B e

0.656175]
0.671092]
1.492769]
3.341084]

cpu cpu@: leakage=10 /* leakage=10, RBAXFIGH/VMZE1leakage@10mA */
cpu cpud: leakage=20 /* leakage=20, iHBAHAIGH K%M leakage@20mA */
rockchip-dmc dmc: Failed to get leakage

mali ff9a0oEO.gpu: leakage=15
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