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1. MEiR

CPUFreq s& WIZ I K3 72 I —E L FRR 8 1Y governor B2 1A% CPU SR AN HL I IAEZE T, &
Ae A R B CPU M Zh#E, [RIRSHeiil CPU [T RE. CPUFreq framework Hi governor. core. driver. stats
A BT

sysfs user space
sched/HMP
_ — kernel space
L Y \vf

notif]

cpufreq
framework

W

CPUFreq governor: HT- CPU JFHRESUGINI, HHE R4 614, Y€ CPU Si%. HAT Linux4.4 NAZHEE
TR JLF# governor:

conservative: HR4E CPU FaEkANA M, % — & I LU T4 (1 T a2

ondemand: R#fE CPU TSN A A, AR L LUK, v B30 3 i m I BRI .

interactive: R4 CPU 7 #zhA& 4, ML ondemand, WiRiFf[HSEPL, AESHEL, FR
userspace: HHHAH N 42 LA HT 3 3 AR P i 28 400

powersave: INFEMRSGE, MRZIR KB E R ARAE

performance: HREMLSE, URZKGANZR B E N .

schedutil: EAS f#/H governor. EAS (Energy Aware Scheduling) s&#Hi—{CHMTS RS, 4&
CPUFreq#fll CPUIdle FI5ERE, {EAFAMERILEIZIT CPU K, RN 7 HEREMIIFE, fRiIE T &
FREFEIAR, FHA XGRS 5. Schedutil 1 & SEBE w2 % [ 145 EAS i) CPU 45
& o

CPUFreq core: X cpufreq governors Fl cpufreq driver #E47 1 B2 AIH %R, e L T iEMII#EE .

CPUFreq driver: FH T#JiHfk CPU S SR, W& HAk CPU [,

CPUFreq stats: 2t cpufreq A RMZHE E..
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2. RIG 1A

Governor FHRARTD:
drivers/cpufreq/cpufreq conservative.c /* conservativelSHE */
drivers/cpufreq/cpufreq ondemand.c /* ondemandSGNE */
drivers/cpufreq/cpufreq interactive.c /* interactiveldANKRE */
drivers/cpufreq/cpufreq userspace.c /* userspacelMiHE */
drivers/cpufreq/cpufreq performance.c /* performancelfiSiHHE */
kernel/sched/cpufreq_schedutil.c /* schedutilifFsEmg */

Stats FHFAHD :

drivers/cpufreq/cpufreq stats.c

Core FHRARHT:

drivers/cpufreq/cpufreq.c

Driver 84S :

drivers/cpufreq/cpufreg-dt.c /* platform driver */
drivers/cpufreq/rockchip-cpufreq.c /* platform device */
drivers/soc/rockchip/rockchip opp select.c /* B ERERED */

3.EEHE

3.1 Menuconfig fic &

CPU Power Management --->
CPU Frequency scaling --->
[*] CPU Frequency scaling

LW CPU frequency translation statistics /* cpufreq stats */
[ ] CPU frequency translation statistics details
[=] CPU frequency time-in-state statistics
Default CPUFreq governor (interactive) ---> /* cpufreq governor */
KW 'performance' governor
LW 'powersave' governor
<k > 'userspace' governor for userspace frequency scaling
<k > 'ondemand' cpufreq policy governor
=W 'interactive' cpufreq policy governor
<E> '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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X

ifjd “Default CPUFreq governor” Mt B 1T, 0 DU FEALIAENE , A T DA SEBR ™ i /5 R IEAT 504

S

3.2 Clock Fit &

RAEF & SEhrE, 78 CPU 9 8 PG clock” @1, —M%7E DTSI 3CAF. Clock F4NAC & i,
iESFclock M KX . S FAE /ML &, Eblm RK3326. RK3328 %, £ CPUO 5 i N
“clocks = <&cru ARMCLK>;”, PIARK3328 -

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

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

clocks = <&cru ARMCLK>;
bi

ST R/AMERISF S, 0 RK3368. RK3399 28, FEAE KM%Y CPU 75 & T hn“clocks = <&cru
ARMCLKB>;”, #EGA/MZE CPU ¥ & T ¥ hn“clocks = <&cru ARMCLKL>;”, L\ 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: cpu@3 {
device type = "cpu";

compatible = "arm,cortex-a53", "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@lOl {
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device type = "cpu";

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

clocks = <&cru ARMCLKB>;

B
gl

W clock %A HLE, CPUFreq IXBNMNERM, R0 FHR:

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

3.3 Regulator A &

A SR = i A FH (R BB 7 28, 7E CPU 15 AU N3G “cpu-supply” @ P, —MAERRK DTS S0
Regulator FJEAECE U, 152 7% Regulator 1 PMIC AH [ & SCHY

X FAERPMZHIF &, 78 CPUO 75 /4 F 3 in“cpu-supply” @1, DL RK3328 Jfl:

&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
bi
}i
&cpul {

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

T RMZIT G, 54 CPU 11 5 T8 “cpu-supply”J& 1, LA RK3399 44
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&cpu 10 {
cpu-supply = <&vdd cpu 1>;
}i

&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>;
}i

&cpu_ bl {
cpu-supply = <&vdd cpu b>;
}i
R W regulator W AHRCE, cpufreq WXBNAIIART LUINERLD), AN RESA TR K, S B,
Af 2z B R AT B BB I 5

[

3.4 OPP Table i B

Linux4.4 MRS . BEASIKIEEEIRLE T devicetree 1, FRATE X LU BAS BARMTT 5, 2N
OPP Table. OPP Table 5 fi U & filiiA S Z A L JE (1) OPP 15 s+ leaakge MIRECEEME. PVTIM MK &
JEVESE. OPP WIVEBCE A, mILASH U0 R Sohy.

Documentation/devicetree/bindings/opp/opp.txt

Documentation/power/opp.txt

3.4.1 0 OPP Table

AR & 1 SEBREBL,  B—4> OPP Table %5 45, JF7EREA CPU ¥4 15 F 14 hi“operating-points-v2” &1,
—MAE DTSI 3. BL RK3328 Jyfl:

cpul: cpu@0 {

device type = "cpu";

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

operating-points-v2 = <&cpul 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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}i
cpu2: cpu@2 {
device type = "cpu";

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

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

device type = "cpu";

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

operating-points-v2 = <&cpuO opp table>;
}i

cpul0_opp table: opp table0 {

compatible = "operating-points-v2";

opp-shared; /* FINIZOPP TablefZcruttHi
*/

/*

* BT, I SRR, RN B SRR, AR R, 2
.

* N1 3R G /2 1296MHz, HFAOPP Table it 129 6MHz (14T &2 MR o

* HTBIIERE T2 @A SR BB R, — RO/ 288 .

*/

rockchip,avs-scale = <13>;

opp-408000000 {

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

opp-microvolt = <950000 950000 1350000>;/* Hifiiuv, kR<target min max> */
clock-latency-ns = <40000>; /* SERARII T BRI R, BAfins */

/*

* PRER, DA KA CPUBE GRS /IMZ IICPURIRAR, 22K CPUSinge i B oA & i B 1 1
* OPPFTIRE MR . —0OPP TableH, HAE—/1oppiimaEiZiEtt.
=/
opp-suspend;
}i

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

}i

VER: UR operating-points-v2 WHRLE, cpufreq MIIHIL R, REGA 3N ELEHATREBRAE, 2R3k
LT R 1R -

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

3.4.2 Mz OPP

USRTT A T BRI e, T A0 R 7 ik
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Fiidi—: EREAEXTN OPP 35 B N4 n“status = "disabeld";”, Etim:

cpul _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";

JrE T AERRZE DTS HE B 51 FH OPP Table 5 5%, FFLEXS M. OPP 5 i 3 il ““status = "disabeld";”, Lt
a:

&cpul opp table {
opp-1296000000 {

status = "disabled";

3.5 1317 leakage 1H%% OPP Table

IDDQ(Integrated Circuit Quiescent Current)£E bl FL#% # L FEIR,  $5 CMOS FiL B isf A IS M FEL USSR AR FRLA
BATHFRZ N leakage. CPU [f] leakage % CPU $2HbRE@E MR, WS B ERE. E0h 4
FEH, 2% leakage 5 % eFuse B3 OTP H,

3.5.1 tR#E leakage VA &

B B WEGES R B Vmin, KIAFEE T, /N leakage BI85 Vmin FLECR, K leakage 38 A
Vmin FCEUN, GBI IX —FEE AT LLRYE leakage {H FEKK leakage &5 7 HLE, PARRASDIREAIEE =1t e o

TheEeUiH: M eFuse B¢ OTP H3RERZE ) CPU leakage i, 18t A RAF 2N MRS, SRR
OPP Hde 36 N AL IR HL s, A iz 80 ) FL

FCE 7% HETENIN eFuse B OTP HISCHE, HAKTTVLWE 27 eFuse Ml OTP HYMR RS . SR TE
OPPTable 7 5 4 l“rockchip,leakage-voltage-sel”s “nvmem-cells”f1“nvmem-cell-names” =A@, [F]H
OPP™ SR S b 175 1 4 i “opp-microvolt-<name>”J@ 1, IXLEH B — e #FAE DTSI S04 . PL RK3328
St

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

opp-shared;
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/*
* MeFuseBOTPHIREICPU leakagefd
=/

nvmem-cells = <&cpu leakage>;

nvimem-cell-names = "cpu leakage";

/*
* leakageff A1mA-10mAHIEF, f#Hopp-microvolt-LOFEERIHE
* leakagefH N11ma-254mAMIF, i opp-microvolt-L1#5%E NH &

*

*

WM R rockchip, leakage-voltage-sell /B leakage AL 1Z)E M T 2 MTEHI A,
* Mg Hopp-microvoltgERIH L.
=/

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;

bi

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

opp-microvolt-L1

}i

W R M AL, AT UM B “rockchip,leakage-voltage-sel”J@ P, X {ii ] opp-microvolt 45 & ) HLJE

3.6 123E PVTM 8% OPP Table

CPU PVTM(Process-Voltage-Temperature Monitor) & —/M T CPU Ffilr, #8M HAS RS 2 [ e 22
SRR, B TE. Bk R,

3.6.1 tR4E PVIM A E B JE

Bat WIS AR Vmin, RIMHFESRAEE T, PVTM E/NMIEH Vmin ELEK, PVIM K
B Vmin BEE/D, B X — 4500 IR E PVTM B BEME K PVTM 3OS IS, DL R TR =
HHE o

Theewill: e E M AR N IR PVTM {H, JRERS HIRE N0 PVTM fH, A5 &RS IR
LA, e AEREAS OPP et N A AL (KT HLE, AF iz As (K L
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BCE 7% HeT N PVIM 3CRE, BARTNEIEZ 2% PVTM ARG SCRS . RS 7E OPP Table 7
R In“rockchip,pvtm-voltage-sel”. “rockchip,thermal-zone” #l“rockchip,pvtm-<name>"Jg& £, ZFh T2
1 DLIE 75 B I “nvmem-cells” Al “nvmem-cell-names™ J& 14, OPP 77 s i 45 52 1% L3 J1“opp-microvolt-

<name>"JE 1. XLERCE —MAE DTSI SCAF . LA RK3288 fl:

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

opp-shared;

/*

* MeFusemOTPH IR CPUT ZME B .
* HEHF LEREN, "TLA;

* FEH LR LIS, TR

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

/*

* WM LEHREZFPVIM, FTEMNrockchip, pvtm-voltage-sel@tE, oPPT &t s BN
* opp-microvolt-L0O. opp-microvolt-L1%5EE M KX 7L,

* SR L 2R E S Frovtm, A TZ20M L 21, R 2M LR EARR, N &FHEHEn

* rockchip, pO0-pvtm-voltage-selfllrockchip, pl-pvtm-voltage-sel &M,

* [ARFOPP I m TR B lopp-microvolt-P0-L0. opp-microvolt-P1-LO%JEMERIX 7 H & ;
* W EF TEREMIE, AT irockehip, pvtm-voltage-sel g,

* PVTM{E N0-14300M:t5H, ffifopp-microvolt-LOFEE M HE;

* PVTM{E N14301-1500000:8 /7, fffopp-microvolt-L1fEE M HIE;
* PVTME N15001-16000f:8F, M fHopp-microvolt-L2F5E M HLIE;
* PVTMIEN16001-999991:E , ffiHopp-microvolt-L3FE M HE;

* SRR rockchip, pvtm-voltage-sel @Mk #FH PYTMIE AT 1ZJE 446 72 TGl A,
Iij A7 FH opp—microvoltfﬁiﬂ"] HE.

*

=/
rockchip,pvtm-voltage-sel = <
0 14300 0
14301 15000 1
15001 16000 2
16001 99999 3
>;
rockchip, pvtm-freq = <408000>; /* FFRWPVTMERT, FTEILKECPUIIR, HAL
Khz */
rockchip, pvtm-volt = <1000000>; /* FREPVTMIART, FELECPURLIE, HAL
uv */
rockchip, pvtm-ch = <0 0>; /* PVIMlIE, HN<BIERFS sellifF5> */
rockchip, pvtm-sample-time = <1000>; /* PVTMRFERA], Hfius */
rockchip, pvtm-number = <10>; /* PVTMRFENEL */
rockchip, pvtm-error = <1000>; /* RVERERIE IR E */
rockchip, pvtm-ref-temp = <35>; /* BHEIRE */
/* PVTMBAIRFEEBII LG R E, N <N TSHEREMLH R KT SHERENLH RS ~/
rockchip, pvtm-temp-prop = <(-18) (-18)>;
rockchip, thermal-zone = "soc-thermal"; /* WM Mthermal-zonedREUEE */

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>;
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 RE, AT U R “rockchip,pvtm-voltage-sel”J& 14, X {4 ] opp-microvolt $§ 7€ i HLIE -

3.7 #R#& IR-Drop 1% OPP Table

IR-Drop /245 H ILLE G 1 L i o FRLIRRI L X 2% - v IS B BT i ) — A I o 73X HLBRATTER Ay el T #
VREL. AR AT 2 5 D 3R 3 B e

5t SR I L% R 7 RSO L 2, A EVB A A )RR, SRS (1 i R AR I,
SHARRBITARE, XN EMRYE IR-Drop %1% OPP Table.

HREVEH: R RENUBRCEE M I SLB 25 EVB BRI S0, 75 21 PR 22 (B2 12 P R A0 1 L

B & k. 75 ZE4E OPP Table ¥ 554 fil“rockchip,max-volt . “rockchip,evb-irdrop”f1“rockchip,board-
irdrop” @14, A “rockchip,board-irdrop”—MEMR 2K DTS SCAFARECE, HABYE DTSI AFHEE. L
RK3326 A, DTSI HECE T

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

opp-shared;

/* VPR E RIS HEE, BAuv */
rockchip,max-volt = <1350000>;
rockchip, evb-irdrop = <25000>; /* EVBHELH SDRAR A HIELIN */

W& DTS SCAFFRCE U0 R -

&cpul_opp table {

/*

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

=/

/*

SRR LA, ASEBER N B RSO I O -

* OMhz-815MHz, HLJREUEN37500uv, mAHESEMN12500uv (37500-25000 (evbiREl
) D

* 816Mhz-1119MHz, FEJRLIKN50000uv, RAHEESIEIN25000uv (50000-25000 (evbiAL
) )
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* 1200Mhz-1512MHz, HJRSUENT5000uv, HAHESIEMN50000uv (75000-25000 (evbiRL
) )
=/
rockchip,board-irdrop = <
/*MHz MHz uv */
0 815 37500
816 1119 50000
1200 1512 75000

}i

W R M RE, AT U “rockchip,board-irdrop” J& 4 .

3.8 WmiAAC &

R R A BRI -40~85°C

FR: SR GAERIEIN R N, BATAEE, W 46 5 W AR B AT, XA L 5 2
MRYER R B R . SEIMB R B iR R R A A A e, 7 SRR I PR A AR AT

DIREvim]: ARG BRI T — G, WA MIAETIAE, R R ) i T R4t
VBB R, XA RE], BEs TR AL IR H R, SEEKE R R, BER
WA BERNBPIRAS . BARGRMBRE R TR EE, WEEE S ERI, RgiRi. iR
SRR, R BRI R .

BCE 5% KRG BLE OPP Table 77 s34 il “rockchip,temp-hysteresis”s “rockchip,low-temp*, ”
rockchip,low-temp-min-volt“s “rockchip,low-temp-adjust-volt”. “rockchip,max-volt”J&:. mEiRLIFHMIE
OPPTable 7 5.3 Il“rockchip,temp-hysteresis”. “rockchip,high-temp” f1*“rockchip,high-temp-max-volt”/&
ko IXLEHCE —AEDTSI SCAFf

=

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

opp-shared;

/*
* R SH, Hfimillicelsius, BB NRIREE &R
* LT o AGIR, KT o+5EkE IR, KT 8sE#ANIR, KT 85-5FKEHIR

*/
rockchip, temp-hysteresis = <5000>;
rockchip, low-temp = <0>; /* ARIRIEME, Hfimillicelsius*/

rockchip, low-temp-min-volt = <900000>; /* f&iE FHf&H L, BAuv */
rockchip, low-temp-adjust-volt = <
/* MHz MHz uv */
0 1800 25000 /* IR, 0-1800MHz NIRRT, HLEI N
25mv */
>;
/* RERERRESHEE, Biiuv </
rockchip,max-volt = <1250000>;

rockchip, high-temp = <85000>; VA=Y ?TlelllceISLus */
/* miRE, AVPRENES R, BAuv, BEZHERS, SPERRE *
rockchip,high-temp-max-volt = <1200000>;
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4. HP&EON4SH

FEXRMZHIF G, W1 RK3288. RK3326. RK3328 4%, Fif CPU LHI—A> clock, HI/" % AR
1, TE/sys/devices/system/cpu/cpufreq/policy0/H & T K/MZIIF&, W RK3368. RK3399 4, &M
A cluster, A cluster #3F5 JALH clock AT 8820, Eeincluster0 & /M%, X RN#EO

L /sys/devices/system/cpu/cpufreq/policy0/ H 38 T, cluster] & KA%, XM

1t /sys/devices/system/cpu/cpufreq/policyd/ H 3% o it H 7 454% 1 0] LLYJ4 governor, L& 4RI,
BiRsE, BT

related cpus /* A cluster RIFTACPU */

affected cpus /* [AAcluster FARKMICPU */

cpuinfo transition latency /* ISR 2 () H I B 7 S [E], $ifiins */
cpuinfo max_ freq /* CPUFNSCRII S RIS AT IngE */

cpuinfo _min freg /* CPUPTSCHFIBRARBATIE */

cpuinfo cur freq /* AR AR PRI CPU S T P AL IB AT R *+/

scaling available frequencies /* RGLFFIIIZE */
scaling available governors /* ROUCFFRIAR SRS */

scaling governor /% R AR AR+ /

scaling cur freq /* AT B G IRE BNEE </

scaling max_fregq /% B LR R AR */

scaling min freq /* A B BRI AR */

scaling setspeed /* Figovernort#ft Nuserspaced &I, W LUEMZT SEM
sk )

stats/time in state /* ALEKCPULE S M N ISATI [H], HAZ: 10ms */
stats/total trans /* LSKCPURJARAIREL */

stats/trans_table /* CFKCPUTERFAM A B ARAIREL */

5. & LA /3

51 %F& CPURIES

By S ARM #% & = E A
RK312x 4% A7 1200MHz
RK322x 4% A7 1464MHz
RK3288 4% Al17 1608MHz
RK3328 4% A53 1296MHz
RK3368 4% A53+4 % A53 1512MHz(big) + 1200MHz(little)
RK3399 2% A72+4* AS3 1800MHz(big) + 1416MHz(little)

52 MM EEMERBER

PATUF d7
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cat /sys/kernel/debug/opp/opp summary

L PX30 M

device rate (Hz) target (uv) min (uVv) 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 BT s

Tk EEEEM OPP F1 s A MU R HLE . BL CPU 816MHz A & 25000uV Al :

B ERIME 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;

}i

BEJEIT:

opp-816000000 {
opp-hz = /bits/ 64 <816000000>;
/* Hfiuv, fi<target min max>, HfEEMtargetMmin, max NEEHEE, AfEBHR */
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;
}i

Tk B & IR-Drop WL E AR K, BAAS% 3.7 R4 . DL CPU 408MHz DL (4% 4>
BB E 250000V A .

5 IR-Drop ZRINFCE T -
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&cpul opp table {

/*

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

*/

/*

*

SEBRPE AR, AN AR I H RSO S L -
0Mhz-815MHz, HJRAIEN37500uv, HAHESIENMN12500uv (37500-25000 (evbiREL

W) )
* 816Mhz-1119MHz, HYFLIEAN50000uv, HAHESHENMN25000uv (50000-25000 (evbIiRAL
W) )
* 1200Mhz-1512MHz, HIFESPEANT75000uv, HAHEESENS0000uv (75000-25000 (evbiRLL
W) )
=y
rockchip,board-irdrop = <
/*MHz MHz uv */
0 815 37500
816 1119 50000
1200 1512 75000
>6
}i
BEUEIT:

&cpul_opp table {

/*

*

*/

/*
*

*

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

SEBRPE AR, AN FAIE R B B IR SORE S L -
0Mhz-408MHz, HJRAIEN62500uv, HAHESIENMN37500uv (62500-25000 (evbiEL

;9]
* 409Mhz-815MHz, LIRS N37500uv, BAHESHENM12500uv (37500-25000 (evbiR&X
W) )
* 816Mhz-1119MHz, HLIFELEA50000uv, HAHESMEIMN25000uv (50000-25000 (evbiRAL
W) )
* 1200Mhz-1512MHz, HIESENT5000uv, BmEHEESHIMS50000uv (75000-25000 (evbiREL
) )
=/
rockchip,board-irdrop = <
/*MHz MHz uv */
0 408 62500 /* 408MHzPA FHIAIA, HIERAI3750048463500 */
409 815 37500
816 1119 50000

1200 1512 75000

5.4 U04A] B A

J7i%—: 1F menuconfig ¥4 governor ¥ B N userspace. FALJE CPU Ay CRU 1 fiH i B AR

J77%—: ¥4 OPP Table A ERITZH 43 disable 1, HE—MEERHIZE, L RK3308 Afl, CPU &
$5 1008MHz HIECE U1 -
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cpul opp table: cpuO-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= TNl dr & e

JER/PEES, Hln RK3288, HATIN RAns:

/* Yl¥governorfluserspace */

echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling governor
/* WE216MHZ */

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

KAMZEE, e RK3399, AT T a4



/* PlfMZgovernorFluserspace */
echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling governor
/* WE/PMMX216MHZ */

echo 216000 > /sys/devices/system/cpu/cpufreq/policy0/scaling setspeed
/* Y Kgovernorluserspace */
echo userspace > /sys/devices/system/cpu/cpufreq/policy4/scaling governor

/* WHERZA08MHZ */
echo 408000 > /sys/devices/system/cpu/cpufreq/policy4/scaling setspeed

M. i cpufreq 1 AT E CPU MR, I8 K aoiae, BRI i s A ] o

5.5 a1 B F HEj R

A LI cpufreq /7 #2 1A clock [F) debug 22 1 A i B AR
ERDMEF-G, PATW T a4

/* Jii—: cpufreaffIH P &HEO */
cat /sys/devices/system/cpu/cpufreq/policy0/scaling cur freq

/* J71E: clock debugiZld */
cat /sys/kernel/debug/clk/armclk/clk rate

KMMEFE, AT T a2
/* Jiik—: cpufreqfIH &L */
cat /sys/devices/system/cpu/cpufreq/policy0/scaling cur freqg /* INET )
cat /sys/devices/system/cpu/cpufreq/policy4/scaling cur freq /* KiZJi# =/
/* F71E: clock debugiZld */

cat /sys/kernel/debug/clk/armclkl/clk rate /* /MZIiZE */
cat /sys/kernel/debug/clk/armclkb/clk rate /* KIZHiHR */

5.6 M EE S HI B

FEXRMMET G, PATI T 2

/* A—Esmvdd core, MIELFFMregulatorftEBEHK */
cat /sys/kernel/debug/regulator/vdd core/voltage

K&, AT T a4

/* A—Emvdd core 1Mlvdd core b, MELFrMrequlatorftEBEHK */
cat /sys/kernel/debug/regulator/vdd core l/voltage /* /MiHJE */
cat /sys/kernel/debug/regulator/vdd core b/voltage /* /MZHJE */

5.7 ande] B R A5 R
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KM CPU B4, &% 53 PRI A=,
PRSI, 8T clock I¥) debug ¥ DB BEIR, HEIU1T:
/* ARG, HIIRK3288, WE216MHz */:

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

/* KAMGFE, HIIRK3399, /IMMERE216MAZ, A EE408Mhz */
echo 216000000 > /sys/kernel/debug/clk/armclkl/clk rate /* WE/MZIIZE */

cat /sys/kernel/debug/clk/armclkl/clk rate /*x BEMEIIFE */
echo 408000000 > /sys/kernel/debug/clk/armclkb/clk rate /* WEKIZIHE */
cat /sys/kernel/debug/clk/armclkb/clk rate /* BERKEWER */

W, @I regulator ] debug B2 B E M &, 246101

/*
* ERIETE, HARK3288, BE9I50mV,
* A—EmRvdd core, MELFFHrequlatorfit B

=/
echo 950000 > /sys/kernel/debug/regulator/vdd core/voltage /* WHEHWIE */
cat /sys/kernel/debug/regulator/vdd core/voltage /* BEHE */
/*

* KT, HHIRK3399, M Eo50mv, K#%ikE1000mv,
* A—Efvdd _core 1fllvdd core b, RIELFrIIregulatorfic Bi&r

=
echo 950000 > /sys/kernel/debug/regulator/vdd core 1/voltage /* WHE/IZHE */
cat /sys/kernel/debug/regulator/vdd core 1l/voltage /* BEMIBE */
echo 950000 > /sys/kernel/debug/regulator/vdd core b/voltage /* WEKKZHE */
cat /sys/kernel/debug/regulator/vdd core b/voltage /* BE/NMIBEE */

VERG: THUUR, TR, R, SRR .

5.8 WfAT & F = A B S KA AL

W@ PVTIM i, BT N
dmesg | grep pvtm
PARK3399 CPU A, ATEIHANFE R

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

/* pvtm-volt-sel=0, WIHXLHIEH /MEIHKZopp-microvolt-LOXMIHE */

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

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

/* pvtm-volt-sel=1, VXL HIEH KK Zopp-microvolt-LI1XMIHE */

[ 0.683109] cpu cpu4: pvtm-volt-sel=1

[ 1.495247] rockchip-dmc dmc: Failed to get pvtm

[ 3.366028] mali f££f9a0000.gpu: temp=22777, pvtm=120824 (121698 + -874)
[ 3

.366915] mali ££f9a0000.gpu: pvtm-volt-sel=0

[FIER A0SR AL Y leakage W15, WIHAAT AR A4, A RLETEN .
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dmesg | grep leakage

5.9 A EE leakage

AT N4
dmesg | grep leakage
PA RK3399 CPU M, 234740 FHTEN:
[ 0.656175] cpu cpul: leakage=10 /* leakage=10, WA /PEHleakagel0ma

[ 0.671092] cpu cpud: leakage=20 /* leakage=20, UiW4ATtH K#ifleakagesZ20ma

[ 1.492769] rockchip-dmc dmc: Failed to get leakage
[ 3.341084] mali f££f9a0000.gpu: leakage=15
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