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1. BEiR

CPUFreq & WAZ T K ¥ 5E LI — B SRR R HR 72 1 governor 225 1% CPU AZ A1 i R I HESE AL, BIRE
AR K CPU FIZh#E, [FIRS el CPU IM:RE. CPUFreq framework Fi governor. core. driver. stats 2
B BT

sysfs user space
sched/HMP
_ kernel space
G
! N A/

cpufreq
framework

N A/

CPUFreq governor: FH-T CPU FFFFMAGI, R4 RG 613k, Ve CPU MK, HAl Linux4.4 WAZ A
TR JLFk governor:

o conservative: 45 CPU Tak s WA, $&— & I EL )1 I T sy BRI A %

o ondemand: ARH4E CPU SUaRBNAS AL, AR FE LR, W B30 B & s s (0.

e interactive: IR#E CPU H#shA 1AM, Lk ondemand, MaMES[EIEEH, WA ESHFEL, FRIE.

o userspace: PEHLAHRIFE AL = 25 B FH R Fr i B A 2

o powersave: LNFEMRIG, 4R LN M2 B 1E B ARAE

o performance: PEREMLSG, MRZRHINZERIL B AR EE.

e schedutil: EAS {#F governor. EAS (Energy Aware Scheduling) &¥—RAIL5 L RIE, %E&
CPUFreqfll CPUILdle FJ50&, TERNFEMESERRIZIT CPU K, [FBHE THERERIIIFE, fRIE T &
GRSFERAR, FHEASIMEREIE MG . Schedutil 1 HEHE /2 L 17145 EAS f# AR CPU AT
W o

CPUFreq core: X cpufreq governors 1 cpufreq driver BE/T T E MG, I L 7 iEMiRI#E .
CPUFreq driver: F T#J4fk CPU B SR, W& B AR CPU I4iE.

CPUFreq stats: #2fit cpufreq 7 RMFEIHE R .
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2. AL %15

Governor HIARTD:
drivers/cpufreq/cpufreq conservative.c /* conservativelfAMEEE */
drivers/cpufreq/cpufreq ondemand.c /* ondemandifi AN HHE */
drivers/cpufreq/cpufreq interactive.c /* interactivelMiTERg */
drivers/cpufreq/cpufreq userspace.c /* userspacelfMKHE */
drivers/cpufreq/cpufreq performance.c /* performancelfMKME */
kernel/sched/cpufreq schedutil.c /* schedutiliAMUEmE */

Stats A FAXHD :

drivers/cpufreq/cpufreq stats.c

Core fHRARID:

drivers/cpufreq/cpufreq.c

Driver %A% .

drivers/cpufreq/cpufreg-dt.c /* platform driver */
drivers/cpufreq/rockchip-cpufreq.c /* platform device */
drivers/soc/rockchip/rockchip opp select.c /* ABBUE RRM SO~/

3. B ik

3.1 Menuconfig it &

CPU Power Management -—--->
CPU Frequency scaling --->

[*] CPU Frequency scaling

LwS CPU frequency translation statistics /* cpufreq stats */
[ 1] CPU frequency translation statistics details
[%] CPU frequency time-in-state statistics
Default CPUFreq governor (interactive) ---> /* cpufreq governor */
LW 'performance' governor
LH> 'powersave' governor
<*> 'userspace' governor for userspace frequency scaling
<k > 'ondemand' cpufreq policy governor
== 'interactive' cpufreq policy governor
<*F> '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 */
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il “Default CPUFreq governor” L B 10T, 0 LUk REARSENE , FF A8 T LA S B = i 75 SR TIE 24

W

3.2 Clock Fit &

RAEF & 1ISLbrfE i, 78 CPU T9 85 P3G clock” @, —M&7E DTSI 3CfF. Clock HIF4NEC & Ui,
&5 % clock AHRIKIF R . ST FAER/MEZIIFE, bl RK3326. RK3328 %, £ CPUO 5 /i N4
“clocks = <&cru ARMCLK>;”, PIRK3328 Hy#i:

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

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

clocks = <&cru ARMCLK>;
bi

X RAMZIFE G, 90 RK3368. RK3399 &5, TR KAL) CPU 1 & T4 fin“clocks = <&cru
ARMCLKB>;”, #ERAMZE CPU i A N1 “clocks = <&cru ARMCLKL>;”, Ll RK3399 Jyfil.

cpu 10: cpu@O {
device type = "cpu";

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

clocks = <&cru ARMCLKL>;
i

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

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

clocks = <&cru ARMCLKL>;
}i

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

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

clocks = <&cru ARMCLKL>;
i

cpu_13: cpul3 {
device type = "cpu";

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

clocks = <&cru ARMCLKL>;
}i

cpu bO0: cpu@l00 {
device type = "cpu";

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

clocks = <&cru ARMCLKB>;
i

cpu_bl: cpulOl {
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device type = "cpu";

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

clocks = <&cru ARMCLKB>;

R W clock WHECE, CPUFreq IBNMNBIRM, R Esi%:

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

3.3 Regulator fiC &

AR SE B = i A F (R BIR T %8, 7E CPU 15 53 N34 N “cpu-supply” @1, —MAEMRZ DTS S0
Regulator FJTEAICE Ui, 152 % Regulator F1 PMIC AH [ & SCHY

XFAER/MEZBIE &, 78 CPUO 9 5 R H9 N “cpu-supply” & 14, L RK3328 9/

&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>;
i
}i
}i
}i
bi
&cpul {

cpu-supply = <&vdd arm>;
bi

XFFRAMZET G, R CPU 5 & TN “cpu-supply”J& %, LA RK3399 44
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&cpu 10 {
cpu-supply = <&vdd cpu 1>;
bi

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

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

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

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

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

_,_,
~.

ERE: W regulator WAHELE, cpufreq WENIAR AT LIME RSy, W8 RIASA R, S EG= R, Af
A2 PR LR ARG T H R SERLAIL AR

3.4 OPP Table i B

Linux4.4 WRCESRZE . RS IR B IE T devicetree oY, FRA TR LLfit B A5 BALRIT A, 2N
OPP Table. OPP Table i i & iR SR A HL K [ OPP 77 55\ leaakge HIRACEJBME. PVTM AR E R
PESE. OPP WTEANECE VLR, 7T LS a0 R S0k

Documentation/devicetree/bindings/opp/opp.txt

Documentation/power/opp.txt

3.4.1 #in OPP Table

FRYEF- & B SLBRIEOL, 80—~ OPP Table 5 &, FFEAFS CPU 75 s N4 il “operating-points-v2” J& %,
—AE DTSI XX . PL RK3328 Rl

cpul: cpu@0 {

device type = "cpu";

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

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

device type = "cpu";

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

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

cpu2: cpu@2 {

device type = "cpu";

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

operating-points-v2

<&cpul opp table>;
}i

cpu3: cpul@3 {
device type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";

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

}i

cpul0 _opp table: opp tablel {

compatible "operating-points-v2";

opp-shared;

/* FTIRZOPP TablefeZANCPUILH K

=/
/*
* BRI I RE R RO, RO L B SRR S s R, AR A, 2
B o
* LN 3R IR JE £ 1296MHz, HSAOPP Table  i#lit1296MHz I & #5245 o
* TP R RIE 7z & A SRR A s s, —RA TR ER .
=
rockchip,avs-scale = <13>;
opp-408000000 {
opp-hz = /bits/ 64 <408000000>; /* HfiHz */
opp-microvolt = <950000 950000 1350000>;/* Hfjuv, ¥i<target min max> */
clock-latency-ns = <40000>; /% SERCEAN T B[], Hfins */
/*
* ARAR, SRPAEEAS KAZ M CPUBE XA BEAN /ML I CPURI I %, &K cPulii R i B vl & 1% 8 vk
)

* OPPHTIREMINHE . —40PP TableH,
/)
opp-suspend;

}i

opp-1296000000 {

/bits/ 64 <1296000000>;
opp-microvolt <1350000 1350000 1350000
<40000>;

opp-hz

clock-latency-ns

R W operating-points-v2 WHRLE, cpufreq FILEHRIL,

LN T H R R -

cpu cpul: OPP-v2 not supported

cpu cpul: couldn't find opp table for cpu:0, -19

R~

OPPT B & R I

>

ARG B JE TEHAT AR, $oRR



3.4.2 gz OPP

WRTT R T BRI, W] AR a0 ik

Tik— BEREAEXI N OPP 9 5 T H9 N “status = "disabeld";”, LHL4N:

cpul0_opp table: opp tablel {
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";

JiE T TERREZE DTS FE #7151 OPP Table 5 55, FHEAEXT B OPP 5 55 T 3 i “status = "disabeld";”, Lt
.

&cpul_opp table {
opp-1296000000 {

status = "disabled";

3.5 R leakage 5% OPP Table

IDDQ(Integrated Circuit Quiescent Current)£E i FELES E 1IEFLL, i CMOS HLEE #R A I A HL YR B HL UL
FATWIRZ T leakage. CPU K] leakage {45 CPU $R AL E R M, IS AR A . B0 A i
W, 2% leakage 5 #l eFuse i OTP H1,

3.5.1 1R ¥ leakage I ZH &

B M WECE A Vmin, RIVHFESZE T, /) leakage (8 Vmin WK, K leakage 8
Vmin HE/N, GBI IX Rtk A] DU leakage {H F#1ICK leakage &5 (T HLE,  LARARDIFEAISE Sk RE

IHREVLH: M eFuse 8 OTP H3RELZC i (1) CPU leakage {8, I ARG R6 BIFIRYAL, SR 5 EREA
OPP i B0 MAS AL ) s, AEAZH s ) L I

BeE 7 HIALTREIGEIN eFuse 87 OTP W3R, FAKTTEIESH eFuse Al OTP AHIG SR . ARG 1E
OPPTable 7 5.4 Il“rockchip,leakage-voltage-sel”s “nvmem-cells”fl“nvmem-cell-names” =@, [EH
OPP17 ri 48 SE PR (9L 3G f“opp-microvolt-<name>"J& 4, X LEH0 B — M #/E DTSI X, DL RK3328
VKR
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cpul0 opp table: cpulO-opp-table ({
compatible = "operating-points-v2";

opp-shared;

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

*

leakagefH N1mA-10mAM: i, i opp-microvolt-L0o4g & I HE
leakagefH N11mA-254mAl)EN F, i Hopp-microvolt-L1#RE R HE

*

*

WERM R rockchip, leakage-voltage-sellg i #E leakage i MNE1ZBE LTS B HIVEREN,
M8 H opp-microvoltfg &M HIE.

*

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

>

opp-408000000 {
opp-hz = /bits/ 64 <408000000>;
opp-microvolt = <950000 950000 1350000>;
opp-microvolt-L0 = <950000 950000 1350000>;
opp-microvolt-L1 = <950000 950000 1350000>;
clock-latency-ns = <40000>;
opp-suspend;

}i

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>;

}i

Wi R AZIThEE, 0] LA R “rockchip,leakage-voltage-sel” & 14, 1X B {# F] opp-microvolt $5 7 [ B JE

3.6 1R 3E PVTM % OPP Table

CPU PVTM(Process-Voltage-Temperature Monitor) & —/M T CPU FfiT, #8 tHAS[FE i 2 [ M g 22 5%
fosiE, e T2 HIE. BRI,

3.6.1 1R1E PVTM A E B JE

B BITEGE A Vmin, KB FESREAEE T, PVTM E/NFESH Vmin EEEK, PVTM {EH KK
B Vmin FEED, B8R 4R E AT DUARYE PVTM {8 PG K PVTM S AR, BLRRRThAE AR i

ok
At o
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THREVEM]: R E I A AU R 3R PVTM (B, JFRH RS HIREE T I PVTM A, SR )5 B A BXT
MIRSAL, e fEREAS OPP FRIEFEXT MASAL I HL I, AR IZA A ) FL T

BeE 7V HAATRELWIN PVTIM 3R, BARTTEEZS% PVTM BIAHR SR . SR J5 7E OPP Table 719 A
4 hn“rockchip,pvtm-voltage-sel” “rockchip,thermal-zone”F1“rockchip,pvtm-<name>”J& £, ZFh TZHHE
LI T EIE IN“nvmem-cells” fl“nvmem-cell-names” & 4, OPP 15 iR 45 5% bt L 14 N “opp-microvolt-
<name>"J@ . XLEHCE —BHRAE DTSI SCFh . BLRK3288 Jyfil:

cpul0 _opp table: opp table0 ({
compatible = "operating-points-v2";

opp-shared;

/*
* MeFuseBOTPH I CPULZER.
* HH—FTZEN, oA ;
© WETHTEMER, FEMM.
*
/

nvmem-cells = <&process_version>;

nvmem-cell-names = "process";
/*
* HE—MTZHRELFPVIM, FEHMrockchip, pvtm-voltage-sel &, OPPT mth 7 EiH
il
* opp-microvolt-L0. opp-microvolt-L1%5 &M kX 4 H )k,
*
* ZM T2 HE S Fpven, WA TZ0M T 21, R TR ERE, WF BN
* rockchip,pO0-pvtm-voltage-selflrockchip, pl-pvtm-voltage-sel @M,
* [A I oPPHY Mt T B lopp-microvolt-PO-L0. opp-microvolt-P1-LO%% &Mk X 45 HJE ;
* o TZRCEAMFE, Wbl Rt iirockchip, pvtm-voltage-sel/&.
*
* PVTMIE N0-1430010:8 f1, i opp-microvol t-LO%E & I H
* PVTM{EN14301-15000H)& 7, {fHopp-microvolt-L1$i & B
* PVTM{EN15001-16000)#& fr, {fHopp-microvolt-L2%k & B
* PVTM{HEN16001-999991): J1, i Hopp-microvolt-L34REMHIE;
*
* WA MFERrockchip, pvtm-voltage-sel)d ¥ PyTMIE A E 1% 8 M8 2 TS E A,
* N FH opp-microvoltfg & M H %
=/
rockchip,pvtm-voltage-sel = <
0 14300 0
14301 15000 1
15001 16000 2
16001 99999 3
>
rockchip, pvtm-freq = <408000>; /* FRIPVTMIERT, WERECPUMi®, AL
Khz */
rockchip, pvtm-volt = <1000000>; /* REPVTMIERT, FELRECPULE, AL
uv */
rockchip, pvtm-ch = <0 0>; /* PVTMlIE, HA<BEETS selllF5> */
rockchip, pvtm-sample-time = <1000>; /* PVIMRAERT[E], Hifiius */
rockchip, pvtm-number = <10>; /* PVIMRHENE */
rockchip, pvtm-error = <1000>; /* RVERFEEIE Z iR E ~/
rockchip, pvtm-ref-temp = <35>; /* BEHRE +/
/* PVTMBHIR AL LL B R 4L, N < DTS HERENLH R KTSHREN L RS */
rockchip, pvtm-temp-prop = <(-18) (-18)>;

rockchip, thermal-zone = "soc-thermal”; /* #HiIMWi{ thermal-zone3KEUILE */



opp-126000000 {
opp-hz = /bits/ 64 <126000000>;
opp-microvolt = <950000 950000 1350000>;
opp-microvolt-L0O = <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>;
opp-microvolt-L0 = <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>;

i

W M AL, AT U R “rockchip,pvtm-voltage-sel” & 1, X {4 Fi] opp-microvolt & 7€ it HiJE

3.7 184 IR-Drop A% OPP Table

IR-Drop /245 H ILLEHE A5 FL % v LR M X 2% Pl I N B BT i — AP B 723X FLERATTER A i T
VRS, HLBRARCAT 2 55 TR 3 3 B s B

TRt SR BT S P IR 1 IR S b 22, (AT EVB AR LR 2R, BEse A L R A,
HARGIBATAREE, XMHILT ZARYE IR-Drop %21 % OPP Table.

THREVHT : RERENUBRCRE MR LB 2 EVB AR AISCR, 45 21 22 (B2 120 P 5 R 0 Y L

fit & J5vk: T ELLE OPP Table ¥ A3 N “rockchip,max-volt . “rockchip,evb-irdrop”Fl“rockchip,board-
irdrop”J& 1%, Hr“rockchip,board-irdrop”—MFEAR K DTS SCAFHIECE, HALLE DTSI SCAFFEE. LA
RK3326 Jyfjl, DTSI HAECE T :

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

opp-shared;

/* RVFREMNRESEE, BAuv */
rockchip,max-volt = <1350000>;
rockchip, evb-irdrop = <25000>; /* EVBHRE#H SDKMR I LIRS */

W&k DTS CAFHECE W R

&cpul_opp table {
/*
* max IR-drop values on different freqg condition for this board!
x/
/*
* PR A, AN RIARER TR 1) B R SO G L -
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* OMhz-815MHz, HIRSH N37500uv, AEHESHEIN12500uv (37500-25000 (evbiR4L

W)
* 816Mhz-1119MHz, HLRSHEAHS50000uv, HmAHELIEM25000uv (50000-25000 (evbiREX
W)
* 1200Mhz-1512MHz, HIESEAT5000uV, EBRAHESHEIN50000uv (75000-25000 (evbiR4L
W)
wy
rockchip,board-irdrop = <
/*MHz MHz uv */
0 815 37500
816 1119 50000
1200 1512 75000
>p

}:

WAL RE, AT LU ER “rockchip,board-irdrop” & £ «

3.8 minic B

PR IE TR IR N-40~85°C .

TR SR QERIRIN R T, BATAEE, WL 6 1 5 W DA s AT, XA 0L 5 22
MR R B R . SCI R Bl iR R R G A 4, 7 AR I P PR A AR AT

e vl ARG ENREIRT € )G, MM HHTR g, GRS 1 H T T R S
SV BCE R s, RS IR ], Bl T R A SRR G . SRR E IR, BIRR
WA BERNEPRES . BARGRMBRE R T —ERE G, WS @ ERIE, KPR, iR %
SRR, R IR .

BCE ik KRG ILIE OPP Table 75 s34 il “rockchip,temp-hysteresis”+ “rockchip,low-temp*s
rockchip,low-temp-min-volt“. “rockchip,low-temp-adjust-volt”. “rockchip,max-volt” /@M. SR HEHIE
OPPTable 7 /.4 I“rockchip,temp-hysteresis” “rockchip,high-temp” f1*“rockchip,high-temp-max-volt” /&
Pho XLERCE —BAEDTSI X

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

opp-shared;

/*
* RS, Hfimillicelsius, BF1EAIE I NKEIE miE
* RN T OB HENRIE, KT o+5E A HIR, KT8sEiFEANRR, KT 85-5FkE ik

*/
rockchip, temp-hysteresis = <5000>;
rockchip, low-temp = <0>; /* AR RME, ¥fimillicelsius*/

rockchip, low-temp-min-volt = <900000>; /* {KIER FHfKHEE, HAiuv */
rockchip, low-temp-adjust-volt = <
/* MHz MHz uv */
0 1800 25000 /* RIEF, 0-1800MHz N ISR &1, HUEIE N
25mv */
>;
/* RRERREHEE, BAuv +/
rockchip,max-volt = <1250000>;

rockchip, high-temp = <85000>; /* BRI, Mfimillicelsius */
/* ERR, RWRENEEEE, BAav, BIEZE RN, SRR </
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rockchip,high-temp-max-volt = <1200000>;

4. APSEONSE

JER/MZHIF &, 1 RK3288. RK3326. RK3328 4%, 5 CPU JLHI—A> clock, HI/ 2545 M2 AH [
(1], {E/sys/devices/system/cpu/cpufreq/policy0/H 3% o K/MZISES, 41 RK3368. RK3399 5, &P
A cluster, &N cluster #8A BN clock FH &L, Holiicluster0 f&/M%, XFRi#Z

£ /sys/devices/system/cpu/cpufreq/policy0/ H3& T, cluster]l & K%, XM A4

£ /sys/devices/system/cpu/cpufreq/policyd/ H 3 T o it H 7 4&4% O 7] LIYJ4 governor, & 4HIANE, &
U, BARWTR

related cpus /* [N cluster FHFTHACPU */

affected cpus /* [AAcluster FARRKMCPU */

cpuinfo transition latency /% AN [E S 2 () )40 iy B 75 LR B (8], $fins x/
cpuinfo max freqg /* CPUFT XM mEITHRE */

cpuinfo min freq /* CPUPFT R IRARIZ AT */

cpuinfo cur freq /* AR AR I I CPU S B T AL B AT AR ZE */

scaling available frequencies /* RGCFFMIIIZE */

scaling available governors /* RGNS+ /

scaling _governor /% R AR AR g+ /

scaling cur freqg /* B bR E IR E SR </

scaling max_freqg /% A LR R AR </

scaling min freg /% AR B BRI R AR </

scaling setspeed /* Ffigovernorlif Nuserspace A &I, AT LLEIZAT SEK
5% )

stats/time in state /* ACFKCPULE &M T WIZ 4TI (8], BAL: 10ms */
stats/total trans /* LFCPURIASIREL */

stats/trans_table /* AWRCPULERF MR L ARSI EL */

5. % W a3

51 %F& CPUKIERS

Y S ARM #% B = E M
RK312x 4% A7 1200MHz
RK322x 4% A7 1464MHz
RK3288 4% Al17 1608MHz
RK3328 4% A53 1296MHz
RK3368 4% A53+4 % AS3 1512MHz(big) + 1200MHz(little)

RK3399 2% AT2+4 % AS3 1800MHz(big) + 1416MHz(little)
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5.2 T EE IR A R R

PATU R 72

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

L PX30 i
device rate (Hz) target (uv) min (uV) max (uV)
cpul
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 WM& B E

Tk BB OPP Fi AR AN E . B CPU 816MHz A% 25000uV R4

B ERME W T -

opp-816000000 {
opp-hz = /bits/ 64 <816000000>;
opp-microvolt = <1075000 1075000 1350000>;
opp-microvolt-L0 <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

BRI

opp-816000000 {
opp-hz = /bits/ 64 <816000000>;
/* Hfruv, H<target min max>, RAFEBHtargetfimin, max A EHBEE, AFEBH ~/
opp-microvolt = <1100000 1100000 1350000>;
opp-microvolt-L0O = <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;
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ik @B IR-Drop IR E A %, BARS 3.7 EWWAINH. UL CPU408MHz UL N IR 4
HFRE 250000V 1.

% IR-Drop ERIAFCE U0 -

&cpul_opp table {
/*
* max IR-drop values on different freqg condition for this board!
=y
/*
* SEBRPE AR, AR TR B RSO L |
* OMhz-815MHz, HJRSUHA37500uv, RAHELMEM12500uv (37500-25000 (evbiR4L

W) )
* 816Mhz-1119MHz, HJFGUEH50000uv, HRAHELIIN25000uv (50000-25000 (evbiREL
W) )
* 1200Mhz-1512MHz, HIFESIENT75000uv, RAEHESEHIS0000uv (75000-25000 (evbiR4X
W) )
=/
rockchip,board-irdrop = <
/*MHz MHz uv */
0 815 37500
816 1119 50000
1200 1512 75000
>;
bi
BT

&cpul_opp table {

/*

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

=

/*

* PR A, SRR R I YR SO TS A -

* 0Mhz-408MHz, HIFGUE H62500uv, HAHELSIEIN37500uv (62500-25000 (evbiRAL
- OND)

* 409Mhz-815MHz, LIRS N37500uv, WAHESHIN12500uv (37500-25000 (evbiR4X
M)

* 816Mhz-1119MHz, HJEGUHEAS0000uv, HAHELSIEIM25000uv (50000-25000 (evbiREL
- OND)

* 1200Mhz-1512MHz, HLJRSUENT5000uvV, HAHESIEIN50000uv (75000-25000 (evbiRLL

) )
=
rockchip,board-irdrop = <
/*MHz MHz uv */
0 408 62500 /* 408MHzLAFEIMIZ, HIJERM37500% 463500 */
409 815 37500
816 1119 50000

1200 1512 75000



5.4 H01A] E A

J7¥%—: 1E menuconfig H44 governor W E N userspace. JFHLJG CPU A%y CRU 1 fiH i BAIE

J77E . ¥ OPP Table A AH AT 45 disable 8, R —AMEEFHIER . LLRK3308 M|, CPU &
#i 1008MHz [ITC B W 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";

}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

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

status = "disabled";
}i

THE= NG 2 E M

JFER/DMEFES, Hin RK3288, HATW T a4
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/* Yl#tgovernorFluserspace */

echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling governor
/* WHE216MHz */

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

KAEFE, i RK3399, HATUW T a4

/* PI#/MEZgovernorFluserspace */

echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling governor
/* WE/NMZ216MHZ */

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

/* Yl Kt%governorF|userspace */
echo userspace > /sys/devices/system/cpu/cpufreq/policy4/scaling governor

/* BEKIZ408MHZ */
echo 408000 > /sys/devices/system/cpu/cpufreqg/policy4/scaling setspeed

R M cpufreq T CE CPU SR, @W AW, BRI AR R o

5.5 WTEF HETHR

A LIS epufreq A 77 #2 AT clock 1) debug 22 1 A5 i B B AR
EXDET-E, PATW T A4

/* iE—: cpufreqfI P ESED */
cat /sys/devices/system/cpu/cpufreqg/policy0/scaling cur freqg

/* J7iE . clock debugi%l */
cat /sys/kernel/debug/clk/armclk/clk rate

KT, AT R4
/* Jitk—: cpufreqfMEEN +/
cat /sys/devices/system/cpu/cpufreq/policy0/scaling cur freq /* /MZJiiZ */
cat /sys/devices/system/cpu/cpufreq/policy4/scaling cur freq /* KIZMiFE */
/* Ji¥E: clock debugfkd */

cat /sys/kernel/debug/clk/armclkl/clk rate /* /NMEHIHE */
cat /sys/kernel/debug/clk/armclkb/clk rate /* KM% */

5.6 W& & =46l Lk

FERMETF G, PFATW T2

/* A—3ERvdd core, MWHELFRMregulatorfiL BfELL */
cat /sys/kernel/debug/regulator/vdd core/voltage

KADEFG, PATIR 4>
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/* A—ERvdd core 1Fflvdd core b, MIEELFrfregulatorfiL &k */

cat /sys/kernel/debug/regulator/vdd core 1l/voltage /* /NMZHLJE */
cat /sys/kernel/debug/regulator/vdd core b/voltage /* /NMEZHJE */

5.7 anfe] B E A &

KM CPU HBh A, 2% 53 HIJTik=.

WA, 8T clock 1 debug 2 DS BEHR, 256140F .

/* AER/PNEFEE, tLINRK3288, R E216MHz */:

echo 216000000 > /sys/kernel/debug/clk/armclk/clk rate /* WEMFR */
cat /sys/kernel/debug/clk/armclkl/clk rate /*x BEME */

/* KAEFEE, LLINRK3399, MLk E216MHz, K% E408Mhz */

echo 216000000 > /sys/kernel/debug/clk/armclkl/clk rate /* WE/NZIFE */

cat /sys/kernel/debug/clk/armclkl/clk rate /* BHENEE </
echo 408000000 > /sys/kernel/debug/clk/armclkb/clk rate /* WEKZEMHE */
cat /sys/kernel/debug/clk/armclkb/clk rate /* BERKEWHFE ~/

W, @i regulator [ debug £ B E WL, 21 W1F:

/*

* JERIETFE, HWIRK3288, W HE950mv,

* A—mEEvdd core, IR#ELFRMregulatorfit B&

*/

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

/*
* KA &, LEHIRK3399, /MMEREISOmY, KiZ#E1000my,
* A—mEEvdd core 1Mlvdd core b, RIELFRMrequlatorfit BIEHK
*/
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

R T, JeTt ST, BRI, SRR R

5.8 W &A= Hi R RS 6

W EE PVIM i, $ATI N4
dmesg | grep pvtm

PL RK3399 CPU KN, S3TENHUITNER:

/*
/*
/*
/*

/* WEBE */
/* BEHRE */

BEEAMZH
BHAE /ML
BWE RS
BEPMIHEE

*/
*/
*/
*/
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[ 0.669456] cpu cpul: temp=22222, pvtm=138792 (140977 + -2185)
/* pvtm-volt-sel=0, B SHTH /ML Zopp-microvolt-LOX RIPJHE */

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

[ 0.683008] cpu cpud: temp=22222, pvtm=148761 (150110 + -1349)
/* pvtm-volt-sel=1, UtHIHHTEH KIZHMZopp-microvolt-L1XI R HE */
[ 0.683109] cpu cpud: pvtm-volt-sel=1

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

[EER AR 2 JE i leakage AR, THATUI N4, WARLFTEHH .

dmesg | grep leakage

5.9 tN{fAI&F leakage

PAT W A4
dmesg | grep leakage

Pl RK3399 CPU N, &A1 FFTED:

[ 0.656175] cpu cpul: leakage=10 /* leakage=10, ¥iHIMATH A/ MEHleakageZ10ma
=/

[ 0.671092] cpu cpud: leakage=20 /* leakage=20, UiHHY4HIOH K% leakages&20mA
=/

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

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