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Devfreq BRIZF A EEXN—ELZFIRIEIEER governor IFSARSARMBEMIELRIER, ©rEATOHEEL
INFE, [EIRYZRMI4EEE, Devfreq 2 CPUFreq, it CPUFreq Ri&EFF CPU, devfreq BFBRT CPU 4b, 155
B ASMAERRR, Devfreq framework B governor. core. driver. event 4AR%, ZRFAEZRWIT:
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Devfreq governor: FFHBEMEGN, REMZE, Bl Linuxd.4 RIZPEE T 90T/ governor:

e simple ondemand: 1R#EHEHHESIE,

o userspace: HRMEMERIEOMHAF SN AERFERME,

e powersave: IHFEfSE, WBERMKIGETRKE,

o performance: %8S, BREEMEIGENREE,

e dmcondemand: simple ondemand FYEHt E, EINHSRTIMAILIF, DDR THIE A,

Devfreq core: %t devfreq governors # devfreq driver #4177 #2M3%R, HENX TAEMIZEO, Devfreq
driver: FAFVIEHISERMEBER, $EBREIGENIME, Devfreqevent: ATFHEIFGENATIES,

2 {KEBiER1E

Governor HEXx5:
drivers/devfreq/governor_simpleondemand.c /* simple ondemandifSAsERE */
drivers/devfreq/governor_performance.c /* performanceid$fiskmg */
drivers/devfreq/governor_powersave.c /* powersaveiFsusKeg */

drivers/devfreq/governor_userspace.c /* userspaceifiukEE */
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Event XS :

drivers/devfreq/devfreq-event.c

drivers/devfreq/event/rockchip-dfi.c /* FFIEIEDDRAVIES cycle# */
drivers/devfreq/event/rockchip-nocp.c /* BAFEEZMERIGRIDDRIFTE */
Core #HXMH:

drivers/devfreq/devfreq.c

Driver 8XAH5:
drivers/devfreq/rockchip_dmc.c /* dmc ondemandiA$ASREEFIDMC driver */
drivers/gpu/arm/midgard/backend/gpu/mali_kbase_devfreq.c /* GPU driver */
drivers/gpu/arm/bifrost_for_linux/backend/gpu/mali_kbase_devfreq.c /* GPU driver */
drivers/gpu/arm/bifrost/backend/gpu/mali_kbase_devfreq.c /* GPU driver */
drivers/gpu/arm/mali400/mali/linux/mali_devfreq.c /* GPU driver */
drivers/devfreq/rockchip_bus.c /* bus driver */
drivers/soc/rockchip/rockchip_opp_select.c /* {BeREBEREXEO </

3 Menuconfig it&

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

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

RERF & Pl RIESE IR IR E R EC B

4 Device Tree B2EB &

4.1 GPU DVFS fe &A%
4.1.1 Clock EgE&
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RIEESMLIRE R, £ GPU T Ea T “clock"f“clock-names”@ 1, —fi%7E DTSI Xk, Clock BYiF4AERE
HBA, 1BEEE clock HEMFF A, LL RK3399 f9fl:

gpu: gpu@ff9aceeo0 {
compatible = "arm,malit860",
"arm, malit86x",
"arm,malit8xx",
"arm,mali-midgard";

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

be

4.1.2 Regulator B¢ &

IRIESEBRF A ERMNEIRAZR, £ GPU T g mali-supply” B, —AR7EIRZS DTS X5, Regulator
RIFAMECEPE, 155 regulator #1 PMIC FAXMIF A X4, LL RK3399 Hfl:

&i2co {

vdd_gpu: syr828@41 {

compatible = "silergy, syr828";

reg = <0x41>;

vin-supply = <&vcc5v0O_sys>;

regulator-compatible = "fan53555-reg";

pinctrl-0 = <&vsel2_gpio>;

vsel-gpios = <&gpiol 14 GPIO_ACTIVE_HIGH>;

regulator-name = "vdd_gpu";

regulator-min-microvolt = <712500>;

regulator-max-microvolt = <1500000>;

regulator-ramp-delay = <1000>;

fcs, suspend-voltage-selector = <1>;

regulator-always-on;

regulator-boot-on;

regulator-initial-state = <3>;
regulator-state-mem {
regulator-off-in-suspend;

}s
3
}
&gpu {
status = "okay";
mali-supply = <&vdd_gpu>;
3

4.1.3 OPP Table &
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Linux4.4 RAZEME. BEBFWEBERE T devicetree 1, HITEXERBEEBAMRMNT =, HZHOPP
Table, OPP Table W R Bl &EARMETMNBER OPP . leaakge HHXECEREM. PVIM #EXECERE 4, OPP
HIFARCE R, AIUASZ W T XAY:

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

4.1.3.1 &50 OPP Table

RIEFSREPRER, BI0— OPP Table 55, #H7E GPU T FiEfil“operating-points-v2" @14, —RZEDTSI
X, LA RK3399 A1l

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

be

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

opp-200000000 {
opp-hz = /bits/ 64 <200000000>; /* BAf{iHz */
opp-microvolt = <800000>; /* Bfiiuv */
Iy

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

Y

4.1.3.2 il OPP
MR EEZERPRRE LSS, AIUERI TG
FHE— BEENN OPP T s g status = "disabeld™;”, Eba0:

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

0pp-200000000 {
opp-hz = /bits/ 64 <200000000>; /* BAfilHz */
opp-microvolt = <800000>; /* BA{iuv */
1

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

Y
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FEZ: 1EMRZk DTSI REH S| OPP Table T, HEXR OPP T7 s Mg N status = "disabeld";”, Ebin:

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

}s
}i

4.1.4 1R1E leakage % OPP Table

IDDQ(Integrated Circuit Quiescent Current)SE R FEBEEER LEFRIR, 15 CMOS EBESERASEY MEBIRIREXAV R, FAl]
W27 leakage, GPU RY leakage 545 GPU RIS ERFEE, MISHIBHSHEME, R GPU 7E VD logicF,

GPU Y leakage ¥[EF logic B9 leakage, BN44 logic IR ERMBE, MSNEHSERE. EoAEFIiET,

2% leakage BEl eFuse 3& OTP A,

4.1.4.1 iR1E leakage AR HE

BE: BIURSHEE Vmin, ZBABERMET, /)\leakage BIEH Vmin LHIEK, K leakage B Vmin LBER
1N, BT XM AT LURYE leakage (B K leakage A BIEBE, UM RINFENIRS EEE,

INEEIRBA: M eFuse 3¢ OTP HHFRENIZC F B GPU leakage (B, BEERSEINT AN, ABES OPP Fik
BEWRASANEBE, FRZMRNBE,

BRERZE: BRHEEM eFuse 3(F OTP BUXE:, BF7S7AEEE eFuse Ml OTP RUMEX X1, FAIF7E OPP
Table¥s ;i 0“rockchip,leakage-voltage-sel’. “nvmem-cells"fl“nvmem-cell-names" =&, [EIT OPPTI =
TRAESEPR B RIE II"opp-microvolt-<name>"/@ME, XLEELE—ARERTE DTSI X4, LA RK3328 J9fl:

gpu_opp_table: gpu-opp-table {

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

* leakagef@791mA-10mARYSF, A opp-microvolt - LOFSERIEBE
* leakagefEA11mA-254mARYS R, fEHopp-microvolt-L1iEEHIBE

* NRMFRrockchip, leakage-voltage-sell@M & leakageBRIEZEMISENEER,
* MfEAopp-microvol tf&EMEE,

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

opp-200000000 {
opp-hz = /bits/ 64 <200000000>;
opp-microvolt = <950000>;
opp-microvolt-LO = <950000>;
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opp-microvolt-L1 = <950000>;
3

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

Y
be

WMFXFIZIINEE, A LUIBR“rockchip,leakage-voltage-sel’B%, XBIEMA opp-microvolt $8ERIEEIE.
4.1.5 1R#E PVTM 1% OPP Table

GPU PVTM(Process-Voltage-Temperature Monitor)@—MiF GPU M, BERREHARES R ZEMEEERAIE
®, ERIZ. BE. RBENRM,

4.1.5.1 1RiE PVTM A% EB[E

HE: @IS SHM Vmin, ZIAERBARFBET, PVTM E/NBSHE Vmin LA, PVTM BABSHVmMIn
Ebi)y, @ X454 e LURTE PVTM BRI A PVTM S EREE, LR EIHFENIRS AL,

THEEWRPA: fEISRERIEBEMIME TR PVIM B, HRIMEZRE T PVIM B, RAREXRFEIXINMAIEIL,
REES OPP FEFEXNAMIRNEBE, 1FAZMRBEE,

ERE: BRBEREMPVIM W%H, BEFEESE PVIM BRI, PAfS7E OPP Table Ty 1%
IN“rockchip,pvtm-voltage-sel’s “rockchip,thermal-zone"f1“rockchip,pvtm-<name>"@%, ZMHIZHNEREE
1 0“nvmem-cells"fl“nvmeme-cell-names” B4, OPP T3 miRIEILFRIE fIE I“opp-microvolt-<name>"B 1, X
LERDE —RRERTE DTSI XA, L RK3399 Afl:

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

* PVTM{EF90-12100089:5F , {EAopp-microvolt-LOIEEREE,;

* PVTM{E/9121001-1255008%:5:F, fEAopp-microvolt-L135EREBE;
* PVTM{E/9125501-12850000:5F, fEopp-microvolt-L23EEREE,
* PVTM{E}9128501-9999998YithFr, fEAopp-microvolt-L3iEEREBE;

* WNERMRrockchip, pvtm-voltage-sel B4 EPVTMERTIZBEIEENEEN,
* MfERAopp-microvol tiEERIEE,

*/
rockchip, pvtm-voltage-sel = <

0 121000 (¢}

121001 125500 1

125501 128500 2

128501 999999 3
>y
rockchip, pvtm-freq = <200000>; /* FREXPVTMERI, BELIGEGPUIME, Hfilkhz */
rockchip, pvtm-volt = <900000>; /* FREXPVTM{ERHI, BELIGEGPURE, Hfiuv */
rockchip, pvtm-ch = <3 0>; /* PVTMiBE, BX<BERFS selfIFS> */

rockchip, pvtm-sample-time = <1000>; /* PVTME#£ES[E], Bfius */
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rockchip, pvtm-number = <10>; /* PVTMRFENE */

rockchip, pvtm-error = <1000>; /* SFREEIBZERNIRE */
rockchip, pvtm-ref-temp = <41>; /* BERE */

/* PVTMREREZLHILLHIRE, B <NFESEZRENLLHIRE KTFSEZREMLLHIREE> */
rockchip, pvtm-temp-prop = <46 12>;
rockchip, thermal-zone = "gpu-thermal"”; /* @M thermal-zonedREUEE */

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

}

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

Ti
be

WMFXFIZIINEE, A LURIBR“rockchip,pvtm-voltage-sel”/B 1%, XBIEM opp-microvolt FEEMIE £,
4.1.6 1R1% IR-Drop iA%E OPP Table

IR-Drop 15 HIFESE AL FBEE R HIRMMMLE L BE TREIASH—MIR. EXERNEENBETRIRS. B
WAL FRRFHHIER,

Hx. RNAMELEEFIRTFERSURILIRE, £AM EVB IREANEER, FEMSBERK, SBRS
BITARE, XMIERFEZIRE IR-Drop JFEF%E OPP Ttable,

ThEeWER: RIS MRRBISCRBZA EVB IREVSUK, [EINEEMEIZSARFIREEMIEE, NRRLHE
FBITAFRENRSBE, 2R RHBIFR.

FEE 7% EETE OPP Table TG i1"rockchip,max-volt ”. “rockchip,evb-irdrop”#1“rockchip,board-irdrop” /&
M, HA"rockchip,board-irdrop"—f&ERZk DTS XHARECE, HM7E DTSI XHHEE, LA RK3326 A, DTSI
RECEINT:

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

/* AFIREMNRSBE, Biuv */
rockchip, max-volt = <1175000>;
rockchip, evb-irdrop = <25000>;/* EVBRELESDKIREVEIRSGE */
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Rk DTS XHFHRECEINT:

&gpu_opp_table {
/%
* max IR-drop values on different freq condition for this board!
*/
/%
* SRR mbEN, FRESAERTHEIRSURIER
* 200Mhz-520MHz, EBIRSUKAI50000uV, RABERIEM25000uv (50000-25000 (EVBIRLUR) )
*/
rockchip, board-irdrop = <
/* MHz MHz uv */
200 520 50000

3i

WNFHERHAIZININAEE, A LAMIBR"rockchip,board-irdrop”/&f4.
4.1.7 WRACE
RIB R IR REE A-40~85°Co

AR RNEARRLTEERBEFRET, BITARE, WEEMRBERTURERT, IMELTERERE
BHER.

EERPA: SRFRNEEERT—ERER, WEMIRETRE.

FCE 5% 7 OPP Table T3 s i1“rockchip,temp-hysteresis”. “rockchip,low-temp*“. "rockchip,low-temp-min-
volt“. “rockchip,low-temp-adjust-volt”. “rockchip,max-volt"/@. XLEAIE—RRERTEDTSI XA, LL RK3399
7t

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

/*
* RS ER, Bfimillicelsius, FALESAZHNKEHE SR
* EbINFOEFNEKER, KTFo+5EMRERER, KTFSEHENSER, KTF85-5EMERR

*/
rockchip, temp-hysteresis = <5000>;
rockchip, low-temp = <0>; /* {RBEE, Bfimillicelsius*/

rockchip, low-temp-min-volt = <900000>; /* {GEFREEE, FEfluv */
rockchip, low-temp-adjust-volt = <
/* MHz MHz uv */

0 800 25000 /* KB, 0-800MHzAAISAS, HBEEMN25mV */
>g
rockchip, max-volt = <1150000>; /* REBERESZE </

4.1.8 FABRSAAHECE
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BH&: Simple ondemand JASMREEE NS AT LUEEE upthreshold #1 downdifferential, EXIAEZ 32 9070

5. HHEEBIT 900%EY, AIEREM, HRAHB/NTF 90%E KT 90%-5%BERFHFIME, HRAF/NTF 90%-5%, =
BE—MAE, FERHETRS N 90%-5%/2, FARINNEE, FLEFEERLEYSTREM GPU #IMF KK

RN, SHEM, FMUSEXFERERE.,

EoE 5% £ GPU Tt ii“upthreshold”. downdifferential’/@, XLEEIE —RRERTE DTSI XfFH, LIRK3288
7%

gpu: gpu@ffa30000 {
compatible = "arm,malit764",
"arm,malit7ex",
"arm, malit7xx",
"arm,mali-midgard";
reg = <0x0 Oxffa30000 OxO0 O0x10000>;

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

4.2 DMC DVFS EeE 5%
DMC (Dynamic Memory Controller) DVFS, Bl DDR Z#f,
4.2.1 Clock g8

RIEFARISKFRER, £ DMC TR TigM“clock @1, —A%TE DTSI XXfFH, Clock RUIF4ECE R, B5%E
clock HEXBIFF & X5, LA RK3399 J9fjl:

dmc: dmc {
compatible = "rockchip, rk3399-dmc";

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

}i

4.2.2 Regulator B¢ &

RIBLPr= MG ERANERAZR, £ DMC TR g l“center-supply”B, —MRTERS DTS XHH,
Regulator BI¥4ECERPE, ES % regulator Al PMIC #EXHIFF & X1, LL RK3399 Afl:

&i2co {
rk808: pmic@1ib {

regulators {
vdd_center: DCDC_REG1 {
regulator-always-on;
regulator-boot-on;
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regulator-min-microvolt = <750000>;

regulator-max-microvolt = <1350000>;

regulator-ramp-delay = <6001>;

regulator-name = "vdd_center";

regulator-state-mem {
regulator-off-in-suspend;

+

}
3
3
3

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

be

4.2.3 OPP Table fit&

Linux4.4 RAZEME. BEBAFWE BRI T devicetree 1, FHITEFXERBEEAMRMNT =, HZHOPP
Table, OPP Table TR B & ARINEMNBER OPP T, leaakge HHXEEREM. PVTM HEXEEEREMESE. OPP
HIFARCE R, AIUSZ W T XXAY:

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

4.2.3.1 110 OPP Table

RIBFERIEFRIER, 1EI0— OPP Table Tim, HES DMC T1 = g N“operating-points-v2" @M, —R&TE
DTSI X7, LA RK3399 Juffi:

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

be

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

opp-200000000 {
opp-hz = /bits/ 64 <200000000>; /* BfiHz */
opp-microvolt = <900000>; /* Bfiuv */
}

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

4.2.3.2 i OPP
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MREFREZERPRRE LS, I UERIN TG
FHiE— BIEENRN OPP T2 g N status = "disabeld";”, Eba0:

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

opp-200000000 {
opp-hz = /bits/ 64 <200000000>; /* BAfi[Hz */
opp-microvolt = <800000>; /* Bfiiuv */
+

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

}:

FEZ 1EMRZk DTS HEH5| A OPP Table T2, HEXIL OPP 15 = & i0“status = "disabeld";”, tbad:

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

}s
}i

4.2.4 1R1E leakage % OPP Table

IDDQ(Integrated Circuit Quiescent Current)(E R FEBEEER LRI, 15 CMOS EBESERASEY MEBIRIREXRV R, FAT]
iR 279 leakage. DDR BY leakage #5458 ddr 1S ERIBE, MENESERE, HD% DDR 7£ VD logicF,
DDR H leakage Z[EF logic B9 leakage, BN4: logic RIS EMNREE, MENFHSBRE, T oREFIEF,
2% leakage 55| eFuse Z& OTP H,

4.2.4.1 iR1E leakage A HE

BE: BEEIRSHE Vmin, XBMERMET, /) leakage BUS A Vmin EEIRK, K leakage BITF Vmin EEER
N, B XA LURTE leakage B K leakage SAIEE, MUMRINFENIRSERE.

IheEiiRA: M eFuse 5§ OTP H3REXZ/S 789 DDR leakage &, @I EXRGEINNVAE(L, ARTEE OPP it
EYNEMURNEBE, (FAZMRIVBE.

BRERZE. BRHEEEM eFuse 80F OTP BUXE:, BR7G7AEEE eFuse Ml OTP RUMEX X1, FAIG7E OPP
Table ¥ &1 0“rockchip,leakage-voltage-sel”’. “nvmem-cells"fl“nvmem-cell-names"="N&14%, [EBY OPP &
RIBLFRIE RGN opp-microvolt-<name>"@ 14, XLEAZE —ARERTE DTSI X4, L RK3328 Afl:

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

/*
* MeFuseZXOTPHIREXDDR leakagefd
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*/
nvmem-cells = <&logic_leakage>;
nvmem-cell-names = "ddr_leakage";

* leakagefB1mA-10mARYS S, fEMopp-microvolt - LOFEERIERIE
* leakagefEA11mA-254mARYS A, fEHopp-microvolt-L1iEERBE

* INEMBErockchip, leakage-voltage-sell B m & leakageBREZBHIEEREEA,
* MfEAopp-microvol tf&EMEE,

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

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

}

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

iy
be

NFT X FIZIINEE, AT LUMIBR rockchip, leakage-voltage-sel” /@M, XA opp-microvolt 3&EHIEBE,
4.2.5 tR{E PVTM % OPP Table
4.2.5.1 1R1E PVTM iAZB[E

TR BEIMXSAR Vmin, ZIEESIEFMBET, PVTM E/NER Vmin EEIERKA, PVTM BEARREFVmIn
Ebiu)y, @XM R LURYE PVTM EREX PVTM DA RIBE, LR RINFENR S8

THEEIRPA: FEFSERYFEEFSMR TR PVIM B, HEBRNASZEE TR PVIM B, ARERIFEIXINAIEI,
RS OPP FUER AR EE, (FAZIARREE.

REAZ: BABELIGI PVIM 25, BAAEESE PVTM BIMEXIY, SA/S7E OPP Table T 1%
fN“rockchip,pvtm-voltage-sel”. “rockchip,thermal-zone”#l“rockchip,pvtm-<name>"@t, ZMHTZHERET
Z 0" nvmem-cells"f“nvmem-cell-names”E M, OPP ¥ S iRIESLFRIE R I1“opp-microvolt-<name>"E 4,
XLEFRE —ARERYE DTSI X4, LL PX30 Joffl:

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

/*
* PVTM{E/N0-500008%:c:F, fEAopp-microvolt-LOIEEMEBE;
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* PVTM{E/I50001-54000895F, f#EHopp-microvolt-L1iEEREBE;
* PVTM{E/I54001- 60000/t , fEMopp-microvolt-L2iEEMERIE;
* PVTM{E}160001-99999Mi5, f#Efopp-microvolt-L3fEEMEBIE;
2
* WRMIBRrockehip, pvtm-voltage-sel BMHEPVIMEREZE SIS ENEEA,
* NfEAopp-microvoltigERIHBE.
*/
rockchip, pvtm-voltage-sel = <
0 50000 O
50001 54000 1
54001 60000 2
60001 99999 3

=

rockchip, pvtm-ch = <0 0>; /* FEFCPUEIPVTIME */

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

Y

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

}

}

W HFZITINEE, T LM rockchip,pvtm-voltage-sel’ @1, XAHEF opp-microvolt & EAIEE,
4.2.6 1R1E IR-Drop A% OPP Table

IR-Drop 215 HIMFES R FBRE R FEIRANMNLE £ BE T REHASH—IR. EXERIEHNETEIRS. B
WRALFERFHEIER,

B WIANELEEFRWNIRFERSURILIRE, FHF EVB IRAERNBEER, FEMaNBEERRE, SHEA
BITARE, XMIEREERIE IR-Drop JAEEE OPP Table,

ThEEWRPA: RFHIRE MIRBISURRZ EVB IREISUK, FEINEEMSZINRPIREREMNEBEE, NRRLKH
EBI T AFIRENRSBE, ZMRFIEMBIER.

FCE7G7%A: FEE OPP Table T =1 i“rockchip,max-volt ” “rockchip,evb-irdrop”#l“rockchip,board-irdrop”/&
%, Hr“rockchip,board-irdrop"—fgERZk DTS XH4HECE, HAME DTSI XHHECE. LA RK3326 /3, DTSI
RECEWNT:
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dmc_opp_table: dmc-opp-table {
compatible = "operating-points-v2";

/* AFEENRSEE, Biuv */
rockchip, max-volt = <1150000>;
rockchip,evb-irdrop = <25000>;/* EVBIRE;ESDKIREVEIRSIE */

Rk DTS XHFHRECEIT:

&dmc_opp_table {
/%
* max IR-drop values on different freq condition for this board!
*/
/%
* SRR MEEM, FRISAE TR EIRSURIENR
* 451Mhz-800MHz, EBIRSUK/I75000uV, REABERIENM50000uv (75000-25000 (EVBIRGUE) )
*/
rockchip, board-irdrop =
/* MHz MHz uv */
451 800 75000

b8

WFEXAZIINEE, B LAMIBR rockchip,board-irdrop”/@1%.

4.2.7 HELINECE

HS! R DDR BEEMR, MERT, WK, MRRT, HE, REHETRFR. FHXIFLEIY DDR BIFHS
ELIRERMRR, Lhilmmsy, W, FVE, shSIRSEEFR DDR IR, BILUR R MIIXT1EREESE ThHERI AR

INRERR é’.%ziki_ FLESR A7 =6, & DDR MEFRIIZIISIEENIME, NRENHFEANZSMIR, &L
IR ERA(E, EEMIZTE SYS_STATUS_DUALVIEW F1 SYS_STATUS_DUALVIEW =T, F%#F DDR I

$M, PR NX WA%R o, BEMfEE#ANES DDR IEMIZE, DDRMEMRMAAT, BXBREXE MR,

BCE 5% 7 DMC T =i hn“system-status-freq "B, 1L RK3399 Afl:

&dmec {
status = "okay";

system-status-freq =

/* system status freq(KHz) */

SYS_STATUS_NORMAL 800000 /* MRTUTEXHIZS, HtHSEAZME */
SYS_STATUS_REBOOT 528000 /* rebootifF:, fErebootAliREDDRIAE */
SYS_STATUS_SUSPEND 200000 /* —RFNITR, REGILEDDRIAE */
SYS_STATUS_VIDEO_1080P 200000 /* 1080fSfiiAs, IEMINIMAII&EDDRIAE */
SYS_STATUS_VIDEO_4K 600000 /* AkMIMAHR, BRNFIIZEDDRINE */

SYS_STATUS_VIDEO_4K_10B 800000 /* 4k 10bitflffiizes, IERINSAFIIEEDDRIGER */
SYS_STATUS_PERFORMANCE 800000 /* M7, Bahi(FEIaiiEDDRINE */
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SYS_STATUS_BOOST 400000 /* fFGR, EABHRETIN, REGIECADDRINERIVE */

SYS_STATUS_DUALVIEW 600000 /* WRETHS, BN RETFIEEDDRIFE */
SYS_STATUS_ISP 600000 /* IAERIHS, BoHISPRIEEDDRIAR */
>;
}
4.2.8 A TINElE

Bx. URTMAREBSRLO—B0TIR, RILZINNRFTERYE DDR IR ARSI DDR iR, LIIKE
REFNTHAE.

IhAEIREA: AN DDR BIFIAR, RHE simple ondeman MEBESXER— N BEIFAR, HEEISEHRIIDDR
FRNEK, BRER—EAE. FEITENZ, MHSTIM—, SYS_STATUS_DUALVIEW #
SYS_STATUS_ISP 175 T DDR $X 2 EE /.

A& 7E: £ DMC T =i devfreg-events ", “upthreshold”, “downdifferential”, “system-status-
freq”, “auto-min-freq"#“auto-freg-en”B1E, LL RK3399 Juffl:

&dmec {
status = "okay";
devfreq-events = <&dfi>; /* @EdfilsEDDRMFIAZE */
/*

* ESTmE:
* YR AEBE40%0T, BIREM,
* O E/TF40%B KT 40%- 20% B4 L BIsAZE
* HHENF40%-20%, KER—MIR, FEEHRERS40%-2%/2,
*/

upthreshold = <40>;

downdifferential = <20>;

system-status-freq =

/* system status freq(KHz) */

SYS_STATUS_NORMAL 800000 /* BEIHIHTIGE, ZIHFREXR */
SYS_STATUS_REBOOT 528000 /* rebootiHE, TErebootHIEEDDRIFERNRIRE */
SYS_STATUS_SUSPEND 200000 /* —RFNIHR, KEEEADDRITENRIKE */
SYS_STATUS_VIDEO_1080P 200000 /* 1080fSfii7E, EBiiNIMaI{EXDDRINEMRIKE */
SYS_STATUS_VIDEO_4K 600000 /* 4kiIHR, BRIAFIEXDODRIMENRIRE */

SYS_STATUS_VIDEO_4K_10B 800000 /* 4k 10bit#i$fizs, EHRMSHEI{EADDRITEMRIRE */
SYS_STATUS_PERFORMANCE 800000 /* HI9iAS, Bl Fi{EXDDRINENREE */

SYS_STATUS_BOOST 400000 /* fiRZS, EHABHETIM, REERDDRIMERIKE */
SYS_STATUS_DUALVIEW 600000 /* WRERIS, BZNRHETFIEEDDRIVIAE */
SYS_STATUS_ISP 600000 /* HERIZHS, BEIISPHIEIEDDREVIAER */

>

/* BTULEEXWNGS, EfiHS FODRIMENRIRE, MIERMARNSHRNR */
auto-min-freq = <400000>;

auto-freq-en = <1>; /* DETSRAX, 1AFE, 0AXE */

BB

4.2.9 1RIE VOP H R T4

BR. ABAHZNE, FEEIN auto-min-freq”BIEMRHIRMEMEK, MIEREGR TRMANRSEANR, PIUX
L1 SBVTHFEMAB AR =8, EI5INRYE VOP H3EIE% DDR i,
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ThEeWieA: B—MERZAl, VOP IhsitBEHX—Mify DDR HEHENR, ASRES
(A=

&7 7A: £ DMC T =180 "vop-bw-dmc-freq /@M%, LL RK3399 Jyffi:

af

% 7 SK1EEX DDR S/ &

\9

&dme {
status = "okay";

/

* VOPHZEERNO-577MB/s, DDRIAERIR(EFI200MHzZ,

* VOPH#i 3 EKRA578-1701MB/s, DDRIAERIR(ESI300MHzZ,

* VOPHEEKN1702-99999MB/s, DDRIAERIK{EII400MHZ,
&

vop-bw-dmc-freq = <

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

0 577 200000
578 1701 300000
1702 99999 400000
25
/*

* BRTEXNGR, Hithi%)R FTODRIMFMRKE
* MAVOPHRSAIHE, FIHSZEDUKLBRIRAISTE,
*/
auto-min-freq = <200000>;
+

4.3 BUS DVFS i &A%

f27 GPU. DMC 4, RE—EERBEHSIASIAE, b0 PLL. CC %, HEANTEMII%—)3SEE] BUS
DVFS,

4.3.1 PLL DVFS fic&

Bw. ERETEAN PLLAREL —EER, PLLAMENBEEFERSBEE, ALFTERE PLL F9RRIFE
BE.

ThEeiBA: B 7EM clock notifier, ¥s PLLSUERBIT(L, 0K PLL 2N, SeiaEBREM, SR PLL 2R,
Sl R o

BB 7% FEEE I rockchip,busfreg-policy”. "clocks”. "clock-names”. "operating-points-v2“Fl“bus-
supply”E.

AL PX30 295, DTSI XHECEMNT:

bus_apll: bus-apll {

compatible = "rockchip, px30-bus";

/%
* fERclkfreqiffAERE, @idiEMclock notifier, MEIEPLLIARAITM,
* NRPLLEASM, STIREBRM, NRPLLEMES, STEIMBEREE.
*/

rockchip, busfreqg-policy = "clkfreq";

clocks = <&cru PLL_APLL>; /* B¢hECE v/
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clock-names = "bus";
operating-points-v2 = <&bus_apll opp_table>; /* OPP Tablefic&E */
status = "disabled";

5B

bus_apll opp_table: bus-apll-opp-table {
compatible = "operating-points-v2";
opp-shared;
/* PLLAZRINFEF1008MHz, HB[EISOMV, KF1008MHz, HE1000mV */
opp-1512000000 {
opp-hz = /bits/ 64 <1512000000>;
opp-microvolt = <1000000>;
opp-1008000000 {
opp-hz = /bits/ 64 <1008000000>;
opp-microvolt = <950000>;

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

5 AP&SIEOTER
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REMINEM devfreq [F, &1E/sys/class/devfreq/BR FTER—TMESARSEONFER, b0
ff9a0000.gpu, BT A SZEO LU governor, BE YRR, BRUIXSE, BEOT:

available_frequencies /* BRFZIFRME */
available_governors /* REZRNTINERE */

cur_freq /* HEiiRE </

governor /* HEi{ERRNEmEE */

load /* HuitaE */

max_freq /* R ERBINRSME */
min_freq /* B4 EIRFIFNREIAERE */
polling_interval /* e R EfReE */
target_freq /* R ERE—RISENRE */
trans_stat /* BMRER TSR EANIEITRSE */

6 = Dl in] e
6.1 IfAEEIARBER
PITU T &<

cat /sys/kernel/debug/opp/opp_summary
L PX30 Juf5l:

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

platform-dmc

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

6.2 YA E ST

7375—" ¥ OPP Table R AEZEAVIIR 2} disable &, RE—PMEERIAFKEE], LA PX30 A, GPU ESM
400MHz RYECEW T :

gpu_opp_table: gpu-opp-table {
compatible = "operating-points-v2";
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opp-200000000 {

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

opp-microvolt =

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

Y
opp-300000000 {

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

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

Y
opp-400000000 {

opp-hz = /bits/ 64 <400000000>;
<1050000>,

opp-microvolt =
opp-microvolt-Lo
opp-microvolt-L1
opp-microvolt-L2
opp-microvolt-L3
3
opp-480000000 {

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

<1050000>;
<1025000>;
<975000>;
<950000>;

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

Y
be

FHEZ: AE@EIeH<SEM. LA PX30 Afl, GPU E5 400MHz B980T :

/* fiZluserspace, A—ERTF400000.gpu, RIEFFWFELEH */
echo userspace > /sys/class/devfreq/ff400000.gpu/governor

/* ®E400MHZ */

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

/* BELHIME */

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

6.3 WA EF Y FIRE

B LB devfreq B F #2040 clock B9 debug #OMMSG EZEBMZE, L PX30 A, BF GPU BIIE,

nr:

A
ap

A
4
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/* FHiE—: devfreqfARP&EO, F—EEFf400000.gpu, RIBEFRNTFEEHR */
cat /sys/class/devfreq/ff400000.gpu/cur_freq

/* FEZ

clock debugi[, FA—ERaclk_gpu, RIELFRMIclockECEEBE */

cat /sys/kernel/debug/clk/aclk_gpu/clk_rate

6.4 IMAERSAHEE

BI LU regulator BY debug #EOEFBE, L PX30 A, &F GPU NEE, H<WT:

/* FA—RERvdd_logic, 1RIEFEFFMIregulatorfEEH */
cat /sys/kernel/debug/regulator/vdd_logic/voltage

6.5 Y01 S IR IESTIR &

BL PX30 GPU Afll, &ESNZESA 400MHz, EBJE 1000mV

/* RABHTSR, F—ERff400000.gpu, RIBEFENTEEEHR */
echo userspace > /sys/class/devfreq/ff400000.gpu/governor

/* B8R, A—ERaclk_gpu, RIEFZFEMclockEEEEBI */
echo 400000000 > /sys/kernel/debug/clk/aclk_gpu/clk_rate
cat /sys/kernel/debug/clk/aclk_gpu/clk_rate

/* BE, F—ERvdd_logic, HRIELFFMIregulatorfiEEey */
echo 1000000 > /sys/kernel/debug/regulator/vdd_logic/voltage
cat /sys/kernel/debug/regulator/vdd_logic/voltage

AR FHRRE R, FSEAERA; RIMRIER, FREIAEEE.

6.6 WN{AIEE SAi B ERIE(L

NRZEL PVIM BE, T Tar<

dmesg | grep pvtm

LA RK3399 GPU A4, SFITENHINITEE:

R © 6 © o

.669456]

.670601]

.683008]

.683109]

.495247]
3

* pvtm-volt-sel=0, iHEAYAITH GPUBKIRopp-microvolt - LOSIMEYEEE */
3.366915] mali ff9a0000.gpu: pvtm-volt-sel=0

366028]

cpu cpu@: temp=22222, pvtm=138792 (140977 + -2185)

cpu cpu@: pvtm-volt-sel=0

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

cpu cpu4: pvtm-volt-sel=0

rockchip-dmc dmc: Failed to get pvtm

mali ff9a0000O.gpu: temp=22777, pvtm=120824 (121698 + -874)
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EIEINRZEET leakage BE, MHITMTar<, WHEEMLITENEL,

dmesg | grep leakage

6.7 YNfAIEE leakage

WITIN e
dmesg | grep leakage

LA RK3399 GPU Affl, =BITFHTED:

[ 0.656175] cpu cpu@: leakage=10

[ 0.671092] cpu cpud: leakage=20

[ 1.492769] rockchip-dmc dmc: Failed to get leakage
/* leakage=15, HtBAZAFISHGPURYleakage@15mA */

[ 3.341084] mali ff9a0000.gpu: leakage=15

6.8 YN{A{ECREBE

FiE—: BEFEBHNBER, Ll GPU 200MHz fa& 25000uV A1,

BRIZZRIA 200MHz B9 OPP 5580 :

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

opp-200000000 {
opp-hz = /bits/ 64 <200000000>;
/* BIEIEREM25000uV */
opp-microvolt = <825000>;
opp-microvolt-LO = <825000>;
opp-microvolt-L1 = <825000>;
opp-microvolt-L2 = <825000>;
opp-microvolt-L3 = <825000>;

3

FEZ D migiE IR-Drop MECE, AEHEE, L GPU 200MHz 5% 25000uV A1,
T

{’21% IR-Drop BIAECE YN
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&gpu_opp_table {
/%
* max IR-drop values on different freq condition for this board!
*/
/%
* SEFRFEmbENF, RESERTHRIRSURIER
* 200Mhz-520MHz, EBIRLUKAI50000uV, RELBESIEM25000uv (50000-25000 (EVBIRELK) )
*/
rockchip, board-irdrop = <
/* MHz MHz uV */
200 520 50000

be
BeEWT

&gpu_opp_table {
/
* max IR-drop values on different freq condition for this board!
By
/*
* LPRFE @G, FRESAE THBIRSUKRER:
* 200Mhz-299MHz, EBIRSUKA75000uV, mABERIEMN50000uV (75000-25000 (EVBIRSUK) )
* 300Mhz-520MHz, HEEIRLUK7950000uV, RELBERIEM25000uV (50000-25000 (EVBIREUE) )
2/
rockchip, board-irdrop = <
/* MHz MHz uVv */
200 299 75000 /* 200MHz-299MHzMZEIHI50000EXM T 75000 */
300 520 50000

}i
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