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1. BEiR

Devfreq /& WIZIT K& & LI — 8 CHRAE TR € 1) governor 27 TR A ATZ A1 HL R U HESEAAY, B REA 2K
A TAE, RN 3EIITERE . Devfreq 284k CPUFreq, ik CPUFreq Hi&E T CPU, devfreq I T T
CPU 4b, W FHEESASIEERBLL, Devfreq framework H governor. core. driver. event 4%, 1t

HEZLUT
sysfs user space
M
A W

[tz |
devfreq

framewark

¢
| coctiogiaorfamerots |

Devfreq governor: F RSN, PREMAE. HAT Linux4.4 WZHEE 740 F JLF governor:

 simple ondemand: AR 51 E A AL

o userspace: HEHbAR N ML S B HFE 7 R B A0

o powersave: NFEMLSG, GHZCKHIAR R B AR RACE

o performance: TEREIRSE, AHZCRINER W E N Ei{H

e dmc ondemand: simple ondemand [¥J3&A -, 34 N3% ARSI S RF, DDR 22 4i% H .

Devfreq core: Xt devfreq governors Al devfreq driver #H4T T H BRI R, FEme X TIEMWIE: D .
Devfreq driver: H THIMGM SR BER, WEBERERIE.,
Devfreq event: T MiE &M HAEE R

2. A2
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Governor ARG :

drivers/devfreq/governor_ simpleondemand.c /* simple ondemand#MHME */
drivers/devfreq/governor performance.c /* performancelfHEg */
drivers/devfreq/governor powersave.c /* powersave KN */
drivers/devfreq/governor userspace.c /* userspaceUﬁﬂﬁ%H% */

Event #HACHY :

drivers/devfreq/devfreg-event.c

drivers/devfreq/event/rockchip-dfi.c /* HTWBEDDRVEE S cycle$l */
drivers/devfreq/event/rockchip-nocp.c /% F T I 2 B A7 17 DDR (1) 15 34
=/

Core FHFAHD:

drivers/devfreqg/devfreq.c

Driver AHIACHS :
drivers/devfreqg/rockchip dmc.c /* dmc ondemandiiMKMEFDMC driver
7
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
L/
drivers/devfreq/rockchip bus.c /* bus driver
*/
drivers/soc/rockchip/rockchip opp select.c /* AU R R AR S 1
Y/

3. Menuconfig fic B

Device Drivers --->
[*] Generic Dynamic Voltage and Frequency Scaling (DVFS) support -—--->
--— Generic Dynamic Voltage and Frequency Scaling (DVFS) support

**%* DEVFREQ Governors *** /* devfreq governor */
== Simple Ondemand
SP Performance
<*F> Powersave

*** DEVFREQ Drivers ***
LW ARM ROCKCHIP BUS DEVFREQ Driver /* bus devfreq driver */
LB> ARM ROCKCHIP DMC DEVFREQ Driver /* dmc devfreq driver */

[*] DEVFREQ-Event device Support --->
--- DEVFREQ-Event device Support
=W ROCKCHIP DFI DEVFREQ event Driver /* dfi event driver */

/* nocp event driver */
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<EF> ROCKCHIP NoC (Network On Chip) Probe DEVFREQ event Driver

AT & RS SE PR DL B UiC L

4. Device Tree Bt B 51

4.1 GPU DVFS BC B -

4.1.1 Clock Fit B

MRYE- 6 HISEBRiE ML, 7 GPU 4 & R hn“clock”fl“clock-names” /@4, —&7E DTSI X4, Clock F)
FEAIRLE Ui, 15275 clock MHRINFT RSO . LA RK3399 Jyfi:

gpu: gpu@ff9a0000 {
compatible = "arm,malit860",
"arm,malit86x",
"arm,malit8xx",

"arm,mali-midgard";

clocks = <&cru ACLK GPU>;

clock-names = "clk mali";

4.1.2 Regulator fitc B

PR S B = S A FH (0 FB IR 7 6, 76 GPU 715 5 R 3 N “mali-supply”J@ 1, —MIEMR S DTS SXHFH
Regulator [FVEAHIEC B ULH, 152 % regulator Al PMIC AT & 0% . L RK3399 Jyfi:

&12c0 {

vdd gpu: syr828@41 {

compatible = "silergy,syr828";

reg = <0x41>;

vin-supply = <&vccbv0 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;

}i
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}i

&gpu |
status = "okay";
mali-supply = <&vdd gpu>;
bi

4.1.3 OPP Table B B

Linuxd 4 PRHHII . AUIEHIORELHE T devicetree th, RATHHICMIEEL (X MALRIN 45, 5.2
OPP Table, OPP Table i 210, & b M HLFE [y OPP 541, leaakge HIEMEELIEZYE . PVTM AT
P, OPP (1 RESHREEL A, T BBl F SR

Documentation/devicetree/bindings/opp/opp.txt

Documentation/power/opp.txt

4.1.3.1 30 OPP Table

YAV 6 RISLBRE oL, #80—/~ OPP Table 545, J£7E GPU 5 s R34 N“operating-points-v2”J@ P, —m
fEDTSI SCfEA . LL RK3399 Ayl

&gpu {
operating-points-v2 = <&gpu opp table>;
i

gpu_opp table: opp-table2 ({

compatible = "operating-points-v2";

opp-200000000 {
opp-hz = /bits/ 64 <200000000>; /* HifiHz */
opp-microvolt = <800000>; /* HfTuv x/
}i

opp-800000000 {

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

4.1.3.2 #lEx OPP

USRI 5 BRI, W] AR 4 ik

Jitki— BLEEAEXS N OPP 41 5 T #/l“status = "disabeld";”, FLHII:

gpu_opp table: opp-table2 ({

compatible = "operating-points-v2";

opp-200000000 {
opp-hz = /bits/ 64 <200000000>; /* HA[HzZ */
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opp-microvolt = <800000>; /* HLiuv ox/
I8

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

status = "disabled";

FEZ: EMRZ DTSI P EFH 5] B OPP Table 75 &5, FFEEXTN. OPP 1 & #4 i“status = "disabeld";”, Lt
.

&gpu_opp_table {
opp-800000000 {

status = "disabled";

4.1.4 1335 leakage 1% OPP Table

IDDQ(Integrated Circuit Quiescent Current)£ i FLES F 1L FEIL, i CMOS HLEE FR S I A L U SR BT HL UL
PATHFRZ N leakage. GPU [¥] leakage Fa %5 GPU $efE4F e E, WA MEFSHATE, 1R GPU TE
VD logic I, GPU ] leakage 25 7T logic /] leakage, EI%A logic FRALERE ML, W75 A5 A FLALME
SR AEFLREF, 2% leakage 5 #| eFuse 33 OTP H1,

4.1.4.1 IR leakage 13 B L &

B RS A B Vmin, RIMFSER T, /N leakage 45 Vmin HECK, K leakage 205 A
Vmin HEUN, 38X — 5 R LIRS leakage B P K leakage «& v U HLE,  PABFRARTHFEAIEE =k fE

ThReii A : M eFuse 8L OTP H3RHUZ S v 1) GPU leakage {8, 18I A5 £ A3 BIX BRSO, SRIGTERA
OPP g B0 MAS A7 ) s, AEAAZH s ) LI o

BB T7id: HETEEIN eFuse 8L OTP MI3CHF, FAKTVEES % eFuse Fl OTP WIAHIK RS . SRS 1E
OPP Table™ 7 53 fil“rockchip,leakage-voltage-sel”s “nvmem-cells”#1“nvmem-cell-names” =N & P, AR
OPPT s AR 4 S B 10t 1 il “opp-microvolt-<name>”J& 14, XSS & —MACAE DTSI 34+ . LA RK3328
IR

gpu_opp table: gpu-opp-table {

compatible = "operating-points-v2";
/*
* MeFuseElOTPHIRIGPU leakagefH
=
nvmem-cells = <&gpu leakage>;
nvmem-cell-names = "gpu leakage";
/*

* leakageff A1mA-10mAlE s M opp-microvolt-LOFE E I H &
* leakageff N11mA-254mARIE ), i opp-microvolt-L1487E K HE

*

* R Mk rockchip, leakage-voltage-sell /B E#H leakagelE N EZE MG EMVEE N,
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* M Hopp-microvolt#d & M H L.
/)
rockchip, leakage-voltage-sel = <
1 10 0
11 254 1

>

opp-200000000 {
opp-hz = /bits/ 64 <200000000>;
opp-microvolt = <950000>;
opp-microvolt-L0 = <950000>;
<950000>;

opp-microvolt-L1
}i

opp-500000000 {
opp-hz = /bits/ 64 <500000000>;
opp-microvolt = <1150000>;
opp-microvolt-L0 = <1150000>;
opp-microvolt-L1 = <1100000>;

i

I IR HZ IR, AT LA B “rockchip,leakage-voltage-sel”J& 4, X {#i ] opp-microvolt 1§ 5E ) HLIE -
4.1.5 13 4% PVTM 4% OPP Table

GPU PVTM(Process-Voltage-Temperature Monitor) & —M T GPU Fftilr, fgfe v A i 2 (i P BE 2 5=
fosiE, e T2 HIE. BERE.

4.1.51 11 PVIM BB B E

Ha: IS AR Vmin, RIHFESERAEE T, PVIM E/MAGSH Vmin LK, PVTM 1E KR
O H Vmin FLED, X AT DURYE PVTM B PR K PVTM O (I HLE,  DABRR T RE AR

P
He o

HREVEM]: FEFRE I F AR T IR PVTM B, JFRH RS HREE TR PVTIM AH, R )5 EARAS B XT N
IRSAL,  foeJa fEEEDS OPP H L FEXT RASAL I I, AF iZ i f) L s

FCE k. B m M PVTM B3CH;, BAATAES % PVTM HIARK SO . SRS 7E OPP Table 11 5
Hé N “rockchip,pvtm-voltage-sel” “rockchip,thermal-zone F1“rockchip,pvtm-<name>"J@ 14, ZFh L2
LR EHE n“nvmem-cells” Al “nvmem-cell-names™ & 1, OPP 77 5 iR $& SZ b i i 34 I opp-microvolt-
<name>"J& k. IXLERCE R ARAE DTST SCAFH . LA RK3399 il

gpu_opp table: opp-table2 ({

compatible = "operating-points-v2";

* PVTME N0-121000/138 F, i opp-microvolt-LO%E & M H

* PVTM{E N121001-12550004 /7, {fHopp-microvolt-L1$a & B HL %
* PVTM{E N125501-1285000)4 f1, {fHopp-microvolt-L238 & HIHL
* PVIMIE N128501-9999991:8 fr, i opp-microvolt-L3FE & M H &

* R MERrockchip, pvtm-voltage-sel @8 PVTMIE A TE 1Z & M8 € WIS E N,
* A A opp-microvoltfg &I HE.
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*/
rockchip,pvtm-voltage-sel = <
0 121000 0
121001 125500 1
125501 128500 2
128501 999999 3

>

rockchip,pvtm-freq = <200000>; /* IR PVTMERET, TELREGPUMER, HAL
Khz */

rockchip, pvtm-volt = <900000>; /* FREPVTMIERT, 2R EGPUHLIE, AL
uv */

rockchip,pvtm-ch = <3 0>; /* PVIMiliiE, MA<BIEFS sellFE> */

rockchip, pvtm-sample-time = <1000>; /* PVTMRAERS ], Hfius */

rockchip, pvtm-number = <10>; /* PVTMRAEANSL */

rockchip, pvtm-error = <1000>; /% RVFERFERIE 2 H R E */

rockchip, pvtm-ref-temp = <41>; /* BHRE */

/* PVTMBHIR BRI LB R, X <D TSHREMILG R KT SHELE LG R8> ~/
rockchip, pvtm-temp-prop = <46 12>;
rockchip, thermal-zone = "gpu-thermal”; /* BIIMNthermal-zonefKIUIRE */

opp-200000000 {
opp-hz = /bits/ 64 <200000000>;
opp-microvolt = <800000>;
opp-microvolt-L0 = <800000>;
opp-microvolt-L1 = <800000>;
opp-microvolt-L2 = <800000>;
opp-microvolt-L3 = <800000>;

}i

opp-800000000 {
opp-hz = /bits/ 64 <800000000>;
opp-microvolt = <1100000>;
opp-microvolt-L0 = <1100000>;
opp-microvolt-L1 = <1075000>;
opp-microvolt-L2 = <1050000>;
opp-microvolt-L3 = <1025000>;

bi

R HIZITRE, ] UL ER“rockchip,pvtm-voltage-sel”J@ 4, IXEH# A opp-microvolt i 7€ [ HL % .
4.1.6 1R #& IR-Drop 1% OPP Table

IR-Drop /245 H ILAE A A5 R % v L IR X 2% ol I N PR BT i — AP B 723X BLERATTER A i T
VRS, HLBR AR A 2 55 TR 3R 3 B T B

B SR I ek P AR T RSO LB, (A EVB B EI R HUE 2, RS0 (1) FEU R RIS
SHARRIBITAFEE, XFHE LT RIS IR-Drop %1% OPP Ttable.

HRE VT : RERENUBRCEE MR ISR 2 EVB BRAIETEE, 45 3 ) 22 (A2 120 P 7 ZE s B g, 4
R A I 7 VPR E N R L, IR S BIER -

BLE J5ik: 75 2E/E OPP Table 7 A5 il “rockchip,max-volt v “rockchip,evb-irdrop”fl“rockchip,board-
irdrop”J@ 14, H A “rockchip,board-irdrop”—EM LK DTS KA E, HABYE DTSI CHHEE. L
RK3326 #fj, DTSI HECEAIF:
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gpu_opp table: gpu-opp-table ({

compatible = "operating-points-v2";

/* RWRERREEE, BAuv </
rockchip,max-volt = <1175000>;
rockchip, evb-irdrop = <25000>; /* EVBIREUFE SDKIR K HEIRSE */

W2 DTS AP ECE DR

&gpu_opp_table {
/*
* max IR-drop values on different freq condition for this board!
=
/*
* PR A, AN RIARER TR ) AR R SRR L -
* 200Mhz-520MHz, HLIRGUKN50000uv, A HESHM25000uv (50000-25000 (EVBHRAL
) )
Y
rockchip,board-irdrop = <
/* MHz MHz uv */
200 520 50000

}i

WM IRE, W] LA R “rockchip,board-irdrop” J& 14 -

4.1.7 BELE

B i 38 AR AR S -40~85C .

R LRI QERIRINR N, BATAEE, WL IR 5 v AR s AT, XA L s 22
MR I R B L R

Thee vl HARGUEM BRI T —ERE)E, XM ETHh L.

fC & J5¥%: & OPP Table 7 si 38 Ml “rockchip,temp-hysteresis”. “rockchip,low-temp*. *’rockchip,low-temp-
min-volt“. “rockchip,low-temp-adjust-volt”. “rockchip,max-volt” & M. XLl E —ASEDTSI 34,
LA RK3399 Jyfi:

gpu_opp table: opp-table2 ({

compatible = "operating-points-v2";

/*
* RS, Bfimillicelsius, PjibSiZE i NG eE =L
* AN TF o ENRIR, KT o+5EWE IR, KT8sE# NG, KT 85-5FKE iR

=/
rockchip, temp-hysteresis = <5000>;
rockchip, low-temp = <0>; /* ARIR MY, #fimillicelsius*/

rockchip, low-temp-min-volt = <900000>; /* &KL FEIKHEE, Fhiuv */
rockchip, low-temp-adjust-volt = <
/* MHz MHz uv */
0 800 25000 /* &R, 0-800MHz A BIM A, FE I IN25my

*/
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>;
rockchip,max-volt = <1150000>; /* Eerm R B ZE </

4.1.8 FHREI R B

5 5%: Simple ondemand AL A P AN S 47T LARC & upthreshold F1 downdifferential, ERIAE 7 A& 90
RS, AT 90%m, RIS, MAHNT 90% H KT 90%-5% & 4R Muiig, Mand/hT

90%-5%, ZE|—AMR, FEAERERLHN 90%-5%/2. FHBINNACE, - TFaERLy R TS
HIL GPU 48450 S BIASEA, FECEMW, Pl ZSC e e & .

B & J5ik: 7E GPU 77 538 Jin“upthreshold”. downdifferential“/@ 1, IXLLfit & —RHAE DTSI SCfFr, DL
RK3288 Al

gpu: gpu@ffa30000 {
compatible = "arm,malit764",
"arm,malit76x",
"arm,malit7xx",
"arm,mali-midgard";

reg = <0x0 0xffa30000 0x0 0x10000>;

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

4.2 DMC DVFS BB /7%

DMC (Dynamic Memory Controller) DVFS, Bl DDR Z&4ji,

4.2.1 Clock Fit B

RHEP G SEFRTEM, 78 DMC 5 58 N <clock” /@, —M7E DTSI X . Clock FIVE4NNDL & WA,
152 % clock FHIRMTF R XY LA RK3399 Ayl

dmc: dmc {

compatible = "rockchip, rk3399-dmc";

clocks = <&cru SCLK DDRCLK>;

clock-names = "dmc clk";
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4.2.2 Regulator FiC &

PRS2 Br = AR A58 P A FE R 7 58, 78 DMC 5 5 R 3G i “center-supply” )@ 4, —MEAERZL DTS SCHH .
Regulator FITEARCE ULH], 527 regulator 1 PMIC AHICHF KSR . L RK3399 Al

&12c0 {
rk808: pmic@lb {

regulators {

vdd center: DCDC REGI {
regulator-always-on;
regulator-boot-on;
regulator-min-microvolt = <750000>;
regulator-max-microvolt = <1350000>;
regulator-ramp-delay = <6001>;
regulator-name = "vdd center";
regulator-state-mem {

regulator-off-in-suspend;

}i

&dme  {
status = "okay";

center-supply = <&vdd center>;

4.2.3 OPP Table B &

Linux4.4 WAZ B, BIEFHCHE EALE T devicetree 1, FATRHIX LUl &5 B4 M T &, 2N
OPP Table. OPP Table i fi & fi iR SR A LK OPP 15 &+ leaakge HIRFCE JEM:. PVIM MK E &
PE5. OPP HITEARC B, FTLAZZE 40T SO:

Documentation/devicetree/bindings/opp/opp.txt

Documentation/power/opp.txt

4.2.3.1 #in OPP Table

AR & 1 SEBRAE L, B9n—4> OPP Table ¥ 4, JF/EREA DMC 45 A1 F 4 in“operating-points-v2” g ¥,
— R AE DTSI SCfFr. BL RK3399 il

&dme  {
operating-points-v2 = <&dmc opp table>;
i

dmc_opp table: opp-table3 {

compatible = "operating-points-v2";
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opp-200000000 {
opp-hz = /bits/ 64 <200000000>; /* HfiHz */
opp-microvolt = <900000>; /* HpLuv x/
}i

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

4.2.3.2 #Bx OPP

USRI R T BRI, W] AR AT 5k

Jitki—: BEHEAEXS N OPP 1 5 T H 1 “status = "disabeld";”, LA

dmc_opp table: opp-table3 {

compatible = "operating-points-v2";

opp-200000000 {
opp-hz = /bits/ 64 <200000000>; /* HA[HzZ */
opp-microvolt = <800000>; /* Hfiuv x/
}i

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

status = "disabled";

ik TEMRZL DTS 1 EH5 H OPP Table 15 5, JF7EXT R OPP 75 55 F ¥4 il “status = "disabeld";”, Lt
.

&dmc_opp_table {
opp-800000000 {

status = "disabled";

4.2.4 tR#E leakage %% OPP Table

IDDQ(Integrated Circuit Quiescent Current)&E il HL & 18 HLIAL, $§ CMOS HE % 285 i A HEL YR R PR LI
PATFRZ 9 leakage. DDR [ leakage 1845 ddr #&fibr e M HE, WS MEASHE, Wik DDR /£ VD
logic ', DDR [f] leakage %[ logic [¥) leakage, P44 logic M4 E I A, WSMFHASBERME. E5
A R, 450 leakage 5 F] eFuse Bi# OTP H1.
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4.2.4.1 1R 4 leakage i % i JE

ot @IS B Vmin, RIAHFEIE T, /N leakage A Vmin FLECK, K leakage (185
Vmin FEHEUN, 8 — R A] DURYE leakage EFEICK leakage &5 7 (9HLE,  DABEARDIFEANIR =L RE .

ThEETEH: M eFuse 8L OTP H13RHUZ S )7 /1) DDR leakage fif, 8L A %45 2% RIS, SRIGTERA
OPP b B0 AN AL ) s, AR AZ A s ) RIS o

Be B 7 ERTREIE N eFuse B3 OTP WISCHE, BAKTTE1E S5 eFuse Al OTP [AHIG SR . ARG 1E
OPP Table 75 1538 il “rockchip,leakage-voltage-sel”. “nvmem-cells”Al“nvmem-cell-names” =A>@ Pk, [FiT
OPP 1 SR HE SL BB L H N “opp-microvolt-<name>"fE P, XYL & —MARTE DTSI X4+ . L RK3328
Tt :

dmc_opp table: dmc-opp-table {

compatible = "operating-points-v2";
/k
* MeFuseBO0TPH IINDDR leakageft
=
nvmem-cells = <&logic leakage>;
nvmem-cell-names = "ddr leakage";
/*

* leakageffi A1mA-10mARE fr, A opp-microvolt-LO%E E K H &
* leakagefH N11mA-254mAlis fr, i opp-microvolt-L1455E I/ E
5
* WM ER rockchip, leakage-voltage-sel @k # leakage /AN TE 1% )E M TE 2 VLRI,
* A B opp-microvoltdg & K H[E .
*/
rockchip, leakage-voltage-sel = <
1 10 0
11 254 1

>7

opp-400000000 {
opp-hz = /bits/ 64 <400000000>;
opp-microvolt = <950000>;
opp-microvolt-L0O = <950000>;
opp-microvolt-L1 = <950000>;

}i

opp-1066000000 {
opp-hz = /bits/ 64 <1066000000>;
opp-microvolt = <1175000>;
opp-microvolt-L0 = <1175000>;
opp-microvolt-L1 = <1150000>;

}i

N I RE, AT LA B “rockchip,leakage-voltage-sel” )& 4, X {#i ] opp-microvolt 1§ 5E ) HLIE -
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4.2.5 183 PVTM 3% OPP Table

4.2.51 1B PVIM & B E
R GBI A Vmin, RIEFESRAEE T, PVTM E/MSH Vmin LK, PVTM {8 KK
O Vmin ELE/N, @XM AT DR YE PVTM B PR K PVTM 8 I HE,  CABRE DD RE A = vk

an>
A%y

o

ThEe UM : 7EFRE M HEMSR IR PVIM 18, HEMESERE TR PVIM H, R)EEXRSIIN M
FIRSDL, BETEREAS OPP HuZFExt MASAI FIHLIE, 1E N IZ S R E .

BCE 7L HeTELIIN PVIM 3CRE, BARTNEEZ % PYTM AHSC SRS . R )5 7E OPP Table 9 5%
B4 in“rockchip,pvtm-voltage-sel” “rockchip,thermal-zone”l“rockchip,pvtm-<name>"J& P, ZFh L 2IH1H
BUIE T BB 0 “nvmem-cells”F1“nvmem-cell-names” & 14, OPP 7 pi AR ¥ S Br & i 484 N ““opp-microvolt-
<name>"J@ . XA E — BALLE DTST S B PX30 il

dmc opp table: dmc-opp-table {

compatible = "operating-points-v2";

* PVTMIE N 0-50000f0: 7, ffifopp-microvolt-LO4E K HE;

* PVTM{EN50001-54000/7# fr, {fHopp-microvolt-L1¥H & KM

* PVTMIE N54001-60000/ 1 F, f#iHopp-microvolt-L2HE & M HIE;

* PVTMIH N 60001-999991:E F, i opp-microvolt-L3%8E MR IE;

*

* MR rockchip, pvtm-voltage-sel @8 # PVTMIE AL 1Z & M 18 & TS HE N,
* A B opp-microvoltdg & K H[E .

*/
rockchip,pvtm-voltage-sel = <
0 50000 0
50001 54000 1
54001 60000 2
60001 99999 3
>;

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

opp-194000000 {
opp-hz = /bits/ 64 <194000000>;
opp-microvolt = <950000>;
opp-microvolt-L0 = <950000>;
opp-microvolt-L1 = <950000>;
opp-microvolt-L2 = <950000>;
opp-microvolt-L3 = <950000>;

}i

opp-786000000 {
opp-hz = /bits/ 64 <786000000>;
opp-microvolt = <1100000>;
opp-microvolt-L0 = <1100000>;
opp-microvolt-L1 = <1050000>;
opp-microvolt-L2 = <1025000>;
opp-microvolt-L3 = <1000000>;

status = "disabled";
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T IRAIZIINRE, AT LAER “rockchip,pvtm-voltage-sel” /& 4, X {H F opp-microvolt ¥& & i HL %
4.2.6 1R #& IR-Drop 1% OPP Table

IR-Drop /245 H BLEHE A FL B v FEL AT X 2% 1 P I N B BT — AP B o 7RI BLIRATTER A i T/
VREL, HLBEARAT 2625 DR 3 B0 I

TR SR B e AR T RSO B ZE AR EVB B[R R 2, RS0 ) RS AR 1K
SEARGBATAREE, MG EARYE IR-Drop %214 % OPP Table.

DHRETE A : R RENUARCERE NI IS0 25 EVB BRIIS0RE, 45 21 0 228 w2 1200 i T i SR’ I, 4
R AT 7 R E R R L, IR SRR -

fit & J5vd: T ELLE OPP Table 7 A1 IN“rockchip,max-volt ”. “rockchip,evb-irdrop”#1“rockchip,board-
irdrop”)@&1E, H“rockchip,board-irdrop”—fEFEM St DTS AFHFECE , HALLE DTSI CAFHECE . LA
RK3326 fl, DTSI HcE 4T

dmc_opp table: dmc-opp-table {

compatible = "operating-points-v2";

/* AR ERNREEE, Biuv */
rockchip,max-volt = <1150000>;
rockchip, evb-irdrop = <25000>; /* EVBHE#H SDKMR I LIRS */

W&k DTS XA RCE W R :

&dmc_opp_ table {
/*
* max IR-drop values on different freqg condition for this board!
x/
/*
* SKBRP BRSBTS -
* 451Mhz-800MHz, HIHSLNNT5000uvV, IR EXIEIM50000uv (75000-25000 (EVBARLL
W )
=
rockchip,board-irdrop = <
/* MHz MHz uvV */
451 800 75000

bi

TR IRANZITNRE, AT AR “rockchip,board-irdrop” & 14

4.2.7 5T HREE

5 WK DDR BEEAER, R, R, BURMRT, PEReZ, RMER L MoKk B0 Ry
DDR HI R ELE 3557, LEin sy, AU, FebLas, shaSdtm sl MK DDR M, w] LA 2 Al ]
Xk RE B DHAEAIAN R 7 3K o
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IHRE UL : ARG HENFELURERR 1037 52, K DDR AR 2% 37 548 2 (0, iSRRI Z 47
5, AR K, FEEEMZE SYS STATUS DUALVIEW Al SYS STATUS DUALVIEW 75
N, ASZHF DDR B4, FrLldt NIXB N5 E, RIS ENEE & DDR SR 13 5%, DDR ARKIAA
A, HikIBH XA .

B & k. 76 DMC 5 3 n“system-status-freq ”J&PE, LA RK3399 Al

&dmec  {

status = "okay";

system-status-freq = <

/* system status freq(KHz) */

SYS STATUS NORMAL 800000 /* BRTLANE XM, HAg S ZmE </
SYS_ STATUS REBOOT 528000 /* rebootlﬁ]ﬁ'\y fEreboot HI & B DDRIIF */
SYS_ STATUS_ SUSPEND 200000 /* FeMlmst, KB )G W EDDRIIZ +/

SYS _STATUS VIDEO 1080P 200000 /* 1080Wbﬂu 56, AR AT 1% E DDRAIZE */
SYS_ STATUS VIDEO 4K 600000 /* 4kiLAIAS, BT B E DDRIIFE */

SYS STATUS VIDEO 4K 10B 800000 /* 4k 10bit#Mi¥y5, I&ANMIHT 3 BDDRAIR */
SYS STATUS PERFORMANCE 800000 /* HI5}3f5t, JaalHAFI il 1% & DDRIIAE */

SYS STATUS BOOST 400000 /* filiffiAst, IR AEALI, fil 5 518 A DDRAIR
wR/ME */
SYS_STATUS DUALVIEW 600000 /* MBS REG, H ABFEIRHT I € DDRAIE */
SYS STATUS ISP 600000 /* IS, JRSNISPHIE EDDRIIE */
>;
}
4.2.8 BB B

W AU RE R — IR, BRI A3 5 T EAR S DDR AR I 54594 5 DDR i
K, DMRATEREAITIFE.

THEEULM: SRR DDR A2, #R¥E simple ondeman [5EERF — A HEs#iiR, I%ER € R
XDDR 5 S 7K, &N RRE. HEEERR, M5 —,
SYS STATUS DUALVIEW HISYS STATUS ISP 35 F DDR #Ji% £ [# & 1.

Bt & k. 78 DMC 5 £ in“devfreq-events ”, “upthreshold”, “downdifferential”, “system-status-freq”,
“auto-min-freq”fl“auto-freq-en”J& 4, LL RK3399 4.

&dmc {
status = "okay";
devfreg-events = <&dfi>; /* JBiTAfi i DDRIGFIFHZER +/
/*

1R A R

* MR 40T, B E L

* MG E/NT 405 H KT 4092092 4k FF 2 A iR

* MHAFNT40%-20%, SPBI—AE, HFHEESZ N10%5-2%/2,
“ Y

upthreshold = <40>;

downdifferential = <20>;

system-status-freq = <

/* system status freq(KHz) */
SYS_ STATUS NORMAL 800000 /* JAZNMAEAME, HHFRTLR */
SYS STATUS REBOOT 528000 /* rebootfHt, fEreboot i1 DDRIMZ I (KA

*/
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SYS STATUS_ SUSPEND 200000 /* —ZAFHLIZE, KBE)EEUDDRITR I HARIE */

SYS_STATUS VIDEO 1080P 200000 /* 1080MUANAS, KA AT 2 DDRI R (1 e KA
*/

SYS_STATUS VIDEO 4K 600000 /* 4kMAIZ s, FEIBALHHETE L DDRIAE (1 R AIE
*/

SYS_STATUS_VIDEO 4K_10B 800000 /* 4k 10bitHiMiidzst, FEBANIATIE S DDRINZE )
RIKE */

SYS STATUS PERFORMANCE 800000 /* Hi/:37s5t, 3l AFH HT 12 L DDRATIZE ) 5 MK AH

*/
SYS_STATUS BOOST 400000 /* filifin S, WITR ARAH, fib 57 )5 & U DDRAIZ
WRARE */
SYS_STATUS DUALVIEW 600000 /* XUBRE RIS, 3 B 7 A [ € DDR AR
*/
SYS_STATUS_ ISP 600000 /* H1MEIZF, JABHISPHTE EDDRIMIAAR */
g

/* BT UL EE s, HoAhd 5 T DDRAIER M B ARAE, B IEER A K SN R */
auto-min-freq = <400000>;
auto-freg-en = <1>; /* SEA G, LA R, 0K x/

4.2.9 RIE VOP H % 2% 4

W IFE A, RN “auto-min-freq” & £ PRI B AR, B 1IE2E 2175 T 4R A4S I 3 30N
B, PrUlixesds s DR A U g asla], I SI AR YE VOP i 58 i %% DDR 4%,

DR v & WIE R AT, VOP MEENSETHE X — Wi DDR 4 96 755K, AR5 R4 98 75 SR 122 DDR
SRR ) B AR

Bo & 5ik: 78 DMC 5 A3 "vop-bw-dme-freq"J@ %, LA RK3399 Jyfi

&dme  {

status = "okay";

/*

* VOPH % fi R N0-577MB/s, DDRIIFKHAKIE N200MHzZ,

* VOPT K N578-1701MB/s, DDRIIZ AARIE N300MHzZ,
* VOPT % fi 3K N1702-99999MB/s, DDRAGZR F(L{H N400MHz,
“/

vop-bw-dmc-freq = <

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

0 5717 200000
578 1701 300000
1702 99999 400000
>
/%

BT XM, Hofbh T DDRUK M RAE
* MAVOPH LR, A B HBAR RO
*/

auto-min-freq = <200000>;
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4.3 BUS DVFS B2 8 /5 1E

F:7 GPU. DMC %), iF —Seiithth FF 240 E, tbin PLL. CCI 4%, IATKARAISZG — I3
BUS DVFS.

43.1 PLLDVFS i B

R TERLF &R PLL A — @M )5, PLL FITEM s R AR ZE8e ik, R AR 2244 PLL
RO 1 R FEL S

THRE A : JEVEM clock notifier, W59 PLL AR AIAR(L, Wi PLL &40, JoiRERIE4, Wi PLL
RS, oA R E

Bo B 5k 75 B8 N rockehip,busfreg-policy*s “clocks®. ”clock-names“. “operating-points-v2*“Fl*“bus-
supply”J& 14 .

PL PX30 A6, DTSI CARCE T :

bus apll: bus-apll {
compatible = "rockchip,px30-bus";
/*
* M clkfreqifi AiAEHME, @iliEMclock notifier, MAPLLIRMAL,
* WURPLLETHI, Jetb B FHE, WIRPLLEFEM, Sl fEk .
x/
rockchip,busfreg-policy = "clkfreqg";
clocks = <&cru PLL APLL>; /* BTERERE */
clock-names = "bus";
operating-points-v2 = <sbus_apll opp_table>; /* OPP TablefiL&E */
status = "disabled";

}i

bus apll opp table: bus-apll-opp-table ({
compatible = "operating-points-v2";
opp-shared;
/* PLLAIZR/NT T 1008MHz, HE950mv, KT 1008MHz, HLE1000mv */
opp-1512000000 {
opp-hz = /bits/ 64 <1512000000>;
opp-microvolt = <1000000>;
opp-1008000000 {
opp-hz = /bits/ 64 <1008000000>;
opp-microvolt = <950000>;

¥
WRB BT -

&12c0 {
status = "okay";
rk809: pmic@20 {
compatible = "rockchip, rk809";
reg = <0x20>;

regulators {
vdd logic: DCDC_REG1 ({
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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>;

&bus_apll {

bus-supply = <&vdd logic>;

status = "okay";

5. HPSEONSE

/* regulatorfLE, AR SR b {448 A 1 F iR T &

B */

W R IEM devireq J5, 2x7E/sys/class/devfreq/ H 3% FAE R — M &H P SO H3,
f920000.gpu, @ P A&$E DA LY governor, BE UFIME, B E

available frequencies
available governors
cur_freq

governor

load

max freq

min freq

polling interval
target freqg

trans_stat

6. 5 L Ia] @

6.1 WM EF MK BHER

PATU R 5

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

RGOSR IR */
RGNS */
HHTIEE */

T AR */

HHj AR */

B b PR ) dp R+ /

B PR R A A+ /

A 00 7 28R A D B ) </

Wk R E— IR B R */
A F IR AR A ERNIZ AT I (]

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

PL PX30 i

*

E

BRI
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platform-dmc

194000000 950000 950000 950000
328000000 950000 950000 950000
450000000 950000 950000 950000
528000000 975000 975000 975000
666000000 1000000 1000000 1000000
platform-££400000.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 Hna] e 4

J7i%—: ¥ OPP Table F ANAHE AT FR 43 disable #, H B —/MNMEEFAIRY T, L PX30 %I, GPU
EM400MHz FIELE T -

gpu_opp table: gpu-opp-table {

compatible = "operating-points-v2";

opp-200000000 {
opp-hz = /bits/ 64 <200000000>;
opp-microvolt = <950000>;
opp-microvolt-L0 = <950000>;
opp-microvolt-L1 = <950000>;
opp-microvolt-L2 = <950000>;
opp-microvolt-L3 = <950000>;
status = "disabled";

}i

opp-300000000 {
opp-hz = /bits/ 64 <300000000>;
opp-microvolt = <975000>;
opp-microvolt-L0 = <975000>;
opp-microvolt-L1 = <950000>;
opp-microvolt-1L2 = <950000>;
opp-microvolt-L3 = <950000>;
status = "disabled";

}i

opp-400000000 {
opp-hz = /bits/ 64 <400000000>;
opp-microvolt = <1050000>;
opp-microvolt-L0 = <1050000>;
opp-microvolt-L1 = <1025000>;
opp-microvolt-L2 = <975000>;
opp-microvolt-L3 = <950000>;

}i

opp-480000000 {
opp-hz = /bits/ 64 <480000000>;
opp-microvolt = <1125000>;
opp-microvolt-L0 = <1125000>;
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opp-microvolt-L1 = <1100000>;
opp-microvolt-L2 = <1050000>;
opp-microvolt-L3 <1000000>;

status = "disabled";

b8
T U@ A EM. UL PX30 NI, GPU Ei 400MHz HIfr 2T -

/* Yl#eFluserspace, N —ERAE£400000.gpu, RIFAFRFIFEBES */

echo userspace > /sys/class/devfreq/f£f400000.gpu/governor

/* WHE400MHZ */

echo 400000000 > /sys/class/devfreq/ff400000.gpu/userspace/set freq
/* BE MR </

cat /sys/class/devfreq/£f£400000.gpu/cur freq

6.3 WA &EFE HBIR

A LU devfreq [f9FH P2 AT clock (1) debug #: WA T iE & E AR . LL PX30 A, &F GPU (14
K, wmAF:

/* Ji—: devfreqA P &ED, A —ER££400000.gpu, R\EAEKITFEBH */
cat /sys/class/devfreq/£f£400000.gpu/cur_ freqg

/* Jj¥E: clock debugfzl, A—ERaclk gpu, WRIWEFEMclockBlEZLK */
cat /sys/kernel/debug/clk/aclk gpu/clk rate

6.4 W EE =6l Lk

Al LU T regulator (] debug #2 & F HUE. LA PX30 A%, #&F GPU HIE, @dWiR:

/* A—ERRvdd logic, M#ELPrHIregulatorft EMEIL */
cat /sys/kernel/debug/regulator/vdd logic/voltage

6.5 Burfr] B Je R AR E

PL PX30 GPU Rfl, #EF N 400MHz, HJE 1000mV

/* KRB, A —ERLFF400000.gpu, WIHEAFRKTFEBLE */
echo userspace > /sys/class/devfreq/£f£400000.gpu/governor

/* YA, AN—Eaclk _gpu, MWRIELFRRIclockBL BB */
echo 400000000 > /sys/kernel/debug/clk/aclk gpu/clk rate
cat /sys/kernel/debug/clk/aclk gpu/clk rate

/* WHE, AN—ERvdd logic, MRELPrregulatorfi BB */
echo 1000000 > /sys/kernel/debug/regulator/vdd logic/voltage
cat /sys/kernel/debug/regulator/vdd logic/voltage
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TEE: THIIIRE, STt BT BB, S B A e I

6.6 W & & = Hi #L K A A

W PVTIM %, $ATWF a4
dmesg | grep pvtm
LA RK3399 GPU A#il, ATEIHMITE R

.669456] cpu cpul: temp=22222, pvtm=138792 (140977 + -2185)
.670601] cpu cpul: pvtm-volt-sel=0
.683008] cpu cpuéd: temp=22222, pvtm=148761 (150110 + -1349)
.683109] cpu cpud: pvtm-volt-sel=0

R O O O O

.495247] rockchip-dmc dmc: Failed to get pvtm
3.366028] mali f£f9a0000.gpu: temp=22777, pvtm=120824 (121698 + -874)
* pvtm-volt-sel=0, PHIHGHTSH GPUA R Zopp-microvolt-LOXI M HE */
3.366915] mali ££9a0000.gpu: pvtm-volt-sel=0

[l B4 RS2 i leakage i, MIPATII T ar<, WARBITEM I .

dmesg | grep leakage

6.7 LAl EE leakage

PATI T A2
dmesg | grep leakage

PL RK3399 GPU M|, 2H U N4TEL:

[ 0.656175] cpu cpul: leakage=10

[ 0.671092] cpu cpud: leakage=20

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

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

6.8 WA E B E

FE— HEBMHEER, LI GPU 200MHz #8% 25000uV A4 .

% BRI\ 200MHz ) OPP 7 sl F -
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opp-200000000 {
opp-hz = /bits/ 64 <200000000>;
opp-microvolt = <800000>;
opp-microvolt-L0 = <800000>;
opp-microvolt-L1 = <800000>;
opp-microvolt-L2 = <800000>;
opp-microvolt-L3 = <800000>;

}i

EeE:

opp-200000000 {
opp-hz = /bits/ 64 <200000000>;
/* BAEAERE 250000V */
opp-microvolt = <825000>;
opp-microvolt-L0 = <825000>;
opp-microvolt-L1 = <825000>;
opp-microvolt-L2 = <825000>;
opp-microvolt-L3 = <825000>;

}i

7k EEM IR-Drop HIFCE, W HE. LA GPU 200MHz )& 25000uV M5 .
% IR-Drop BRIABC E U1 -

&gpu_opp_table {
/*
* max IR-drop values on different freqg condition for this board!
Y
/*
* SERRPE AR, AN R T B LR SO I -
* 200Mhz-520MHz, HLRLUEA50000uv, mAHESIEIMN25000uv (50000-25000 (EVBAREL
W)
w
rockchip,board-irdrop = <
/* MHz MHz uvV */
200 520 50000

}i

BRJEIT:

&gpu_opp_table {

/*

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

/)

/*

* SEBRPE A, AN R TR I R SO I -

* 200Mhz-299MHz, HJELHNT5000uv, HAHESHIN50000uv (75000-25000 (EVBIREL
W )

* 300Mhz-520MHz, HLIFSEAN50000uv, BAHESHEIMN25000uv (50000-25000 (EVBHREL
- OND)

“

rockchip,board-irdrop = <

/* MHz MHz uV */
200 299 75000 /* 200MHz-299MHzMZ ATHI5000084k 1 75000 */



300
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