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cpufreq ThEERA R RYZITIEF CPU MR BERIBNEIFE,

cpufreq 1833 cpufreq core. cpufreq governor AEPIEIRFGEMEBEFETELE, EB) sysfs @
AR =iERME CPU MEMBT M SIEHIEO, H@EZIWZB notifier HEIEH X O TR T AR
&fle XS R B ERIEHINEE T AR cpu subsystem. OPP. clock framework. regulator
framework A& QOS 89 API, H cpufreq driver 52io

2.1 RIRIESENE

cpufreq IBZREBH=ZFH4HA: cpufreq core. cpufreq governar. cpufreq driver,

cpufreq framework 31K H T policy. driver. governor FEESEAR, TEE(ELTZH, policy 44
MZSEE, governor EBNSZE; driver R ERE(HRYSNER B E
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sysfs user space

I R I L T T I

kernel space
cpufreq governor

., I

cpufreq core

l

cpufreq driver

]

clock framework | opp |
&
regulator framework

2-1: ‘cpufreq BIEIESR

e cpufreq core;

cpufreq THEEMZIDIZIBE, IRHEEUEEMENX K API, =2 cpufreq iIB1ERIHESR, core BMMERESL
IASMAEINEE, FHidd sysfs SHARSEEIR B,

e cpufreq driver

MESEAEXNMERERE. FAREMERENZOSIEMBEENENKE, BFFE
5, —MRE@id OPP interface #I8A1k VF &R, {EH clk framework #I& & CPU M=, LAKIERA
regulator framework #M1& & CPU B[%,

e cpufreq governor:

S BSRERES, 1E policy HEERIMETBES, HEHER cpu lBITME, B4 driver B#HITE
FRIESIEE T {Fo

W RBIESRREEIT
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% 2-1: cpufreq JESASRRE 5 FE

governor WiEA

powersace  Tifig, IRZLRFRILIME

performance 14EE, IRZLEFERSME

userspace HAFES, AP@EXREORETNE
ondemand 2%, TIREAMIEE

conservative fRSF, TBFE

schedutil FRIAESRREEEIAM, 5 EAS BAERKEEHER

e powersave # performance X # governors &8 F &7 governor , TEEAE1BY CPU MiE
TRRASRBARARTITHNABNTUSIEL AR, XM governors XY E MR iHHY
NS, /A performance governor AIIHNEX RA S M RENRAIER, TERA powersave
governor NEX RARINFERRKIER,

e ondemand fRIEMIN, EHAIOERE, BohiRENTFKETMNER, BERN SAHBI—E
EER, &8 CPUMMRRATIRS, SNSERBRARLLGIATENIRE, BF2REmLN,
MRHHTWIIR, ATRERIE CPU SMEMFASAMESN, HMmiEMEEER 5o

e conservative IR ondemand AXEM, RREZETF conservative & 8#1IAE CPU =,
SRR HANFA R, XMEMBENESBEERRE N RAAEENAEFE, MA=
SRR BETE AT BT Bl LR [ LASZ e AR R 44 5

o performance. powersave fluserspace BBZEIMMNTT, =B ondemand F conservative
GBS EREE St A RIS R s EE =

e ondemand. conservation #FHEEE BAKELITE CPU faZl, EAE—ENFEHERESRIR,
i schedutil B3Z1EER CPU REER, 25T XRE, FIAMEERE, F5, schedutil EZHF
FRiT TS ERTRTIRAIALE, BT LUHE— SRR RSN i,

2.2 EREEENE

2.2.1 Device Tree EgE i8R

frequency table 72 CPU core B] LUEHIEITHI— AN /BEAS, —MRA LIRS OPP table, OPP
table RIREMEBRZBMN—N——XINEE, cpufreqdriver JLTE “JASR” BIERY, &@id table
BV NSRS M A B, #1TI8ER CPU core BBIE, SEHL “AE" BITHEE.

RENEENFRIRECE opp HRER, —MIRAENNZIMAIERE, FRIEMRHER
R T & S1EREM S ANEBEFRLEFE— D BEFIZITRAIN N B E,

RIEAZATE, BrieEFan dts XfF OPP table B =FECE KA :

(1) £EB 1. =" opp NTRPFESZ M EEREE;
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(2) £ 2: F—"1 opp TRPESESPAERE, RHLIKEHTEREHESAEITE opp-

supported-hw E’I“}EEF',

(3) £ 3: F—" opp TRIPSESINAERE, RHLIKEHTEREHESAEITE opp-

microvolt-xx @&,

XEMESERDA LN ERHEE, FTHETINCE,

AEHRZ, £ opp PRIRBENNXRAGERE VF R, BEH K,
%Tﬁ‘é%ﬁ%,ﬁ EMESEEMIERE. FearmERm, TRINERBK.

2.2.1.1 OPPtable 3% 1

E— opp PRFAARE LN AIEBE,

245 opp 13

compatible = "operating-points-v2"; : FBFILEEIREIHIE %,
opp-shared: HEWFE, RRSMEEOTUEAXMEERR.

opp-hz : EMASKIAR, Hiihz,

opp-microvolt : SREEXFFHAVEBE, LfIuVe

clock-latency-ns: FRRCPUM—MAZLNIRE] 55— MAZFT T RIETFHIER,

cpu_opp_|_table: opp_|_table {
compatible = "operating-points-v2";
opp-shared;

opp@720000000 {
opp-hz = /bits/ 64'<7200000005;
opp-microvolt = <820000>;
clock-latencysns = <244144>;

k

opp@936000000 {
opp-hz = /bits/ 64 <936000000>;
opp-microvolt = <820000>;
clock-latency-ns = <244144>;

L

opp@1104000000{
opp-hz = /bits/ 64 <1104000000>;
opp-microvolt = <900000>;
clock-latency-ns = <244144>;

L

opp@1200000000 {
opp-hz = /bits/ 64 <1200000000>;
opp-microvolt = <950000>;
clock-latency-ns = <244144>;

3

opp@1320000000 {
opp-hz = /bits/ 64 <1320000000>;
opp-microvolt = <1000000>;
clock-latency-ns = <244144>;

L

opp@1416000000 {
opp-hz = /bits/ 64 <1416000000>;
opp-microvolt = <1050000>;
clock-latency-ns = <244144>;

L

Bfins,
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opp@1512000000 {
opp-hz = /bits/ 64 <1512000000>;
opp-microvolt = <1050000>;
clock-latency-ns = <244144>;
L
k

2.2.1.2 OPP table 2% 2

B—1 opp THRPEELZNAEBE, RMELAIREIITEEHRE AT opp-supported-hw /&
MR,

compatible = "allwinner,sun50i-operating-points"; : FAFILEIREIAIE 4,

nvmem-cells: RRIEENSIEZKERF(NVMEM)HEXRBIETT,

nvmem-cell-names: #EEBINVMEM £ TTHIE #Ro

opp-hz : EMARRIIER,

opp-microvolt : I ZAYERE,

opp@480000000-0. opp@480000000-1 : /M0, IINBFRAFTETEET, UkIRE.

opp-supported-hw: EFZINRFIZIFASFARA. W “opp-supported-hw =<0x3>;” , RRIZMRZHFbit0. bitlFIFRR
HIS A RRZS, ¥ 00 AZtEDocumentation/devicetree/bindings/opp/opp.txtxFopp-supported-hwhii% BE,

REIR, TREEES MABMRIENIIR, UEBRERIERAT S EBEEENE R, Nopp@480000000-0.
opp@480000000- 1 R BEHE Bl — PNtk Fr AR A %R

cpu_opp_|_table: opp_|_table {
compatible = "allwinner,sun50i-operating-points";
nvmem-cells = <&speedbin_efuse>;
nvmem-cell-names = "spéed";
opp-shared;

opp@48000000040 {
opp-hz = /bits/ 64 <480000000>;
opp-microvolt = <820000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x3>;
L
opp@480000000-1 {
opp-hz = /bits/ 64 <480000000>;
opp-microvolt =<880000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x4>;
L
opp@600000000-0 {
opp-hz = /bits/ 64 <600000000>;
opp-microvolt = <820000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x3>;
k
opp@600000000-1 {
opp-hz = /bits/ 64 <600000000>;
opp-microvolt = <880000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x4>;
k
opp@792000000-0 {
opp-hz = /bits/ 64 <792000000>;
opp-microvolt = <860000>;
clock-latency-ns = <244144>; /* 8 32k periods */
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opp-supported-hw = <0x3>;
k
opp@792000000-1 {
opp-hz = /bits/ 64 <792000000>;
opp-microvolt = <940000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x4>;
13
opp@1008000000-0 {
opp-hz = /bits/ 64 <1008000000>;
opp-microvolt = <900000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x3>;
13
opp@1008000000-1 {
opp-hz = /bits/ 64 <1008000000>;
opp-microvolt =<1020000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x4>;
1
opp@1200000000-0 {
opp-hz = /bits/ 64 <1200000000>;
opp-microvolt =<960000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x3>;
k
opp@1200000000-1 {
opp-hz = /bits/ 64 <1200000000>;
opp-microvolt =<1100000>;
clock-latency-ns = <244144>; /*8 32k periods */
opp-supported-hw =.<0x4>;
L
opp@12960000004
opp-hz = /bits/64 <1296000000>;
opp-microvolt=<1100000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x2>;
L
opp@1344000000 {
opp-hz = /bits/ 64 <1344000000>;
opp-microvolt=<1120000>;
clock-latency-ns =<244144>;/*8 32k periods */
opp-supported-hw = <0x4>;
L
opp@1512000000 {
opp-hz = /bits/ 64 <1512000000>;
opp-microvolt =<1100000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x1>;
L
Ik

2.2.1.3 OPPtable 2% 3

Bl— opp TRHFESEZNAEBRE, REARNITEREEMNEEEXITE opp-microvolt-xx BIE
o
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compatible = "allwinner,sun50i-operating-points"; : FAFILEIREIAIE 14,
opp-hz : EMARBIERE,

opp-microvolt-<name>fYiAH,

cpu_opp_|_table: opp_I_table {
compatible = "allwinner,sun50i-operating-points";
nvmem-cells = <&speedbin_efuse>, <&cpubin_efuse>;
nvmeme-cell-names = "speed", "bin";
opp-shared;

opp@408000000 {
opp-hz = /bits/ 64 <408000000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-microvolt-a0 = <900000>;
opp-microvolt-al = <900000>;
opp-microvolt-a2 = <900000>;
opp-microvolt-b0 =<900000>;
opp-microvolt-b1 =<900000>;

k

opp@600000000 {
opp-hz = /bits/ 64 <600000000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-microvolt-a0 = <900000>;
opp-microvolt-al = <900000>;
opp-microvolt-a2 = <900000>;
opp-microvolt-b0 = <900000>;
opp-microvolt-b1 =<900000>;

k

opp@8160000004
opp-hz = /Bits/ 64 <816000000>;
clock-latency-ns = <244144>; /* 8 32k periods ™/
opp-microvolt-a0 = <940000>;
opp-microvolt-al = <900000>;
opp-microvolt-a2 = <900000>;
opp-microvolt-b0 = <900000>;
opp-microvolt-b1 = <900000>;

b

opp@1008000000 {
opp-hz = /bits/ 64 <1008000000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-microvolt-a0 = <1020000>;
opp-microvolt-al = <980000>;
opp-microvolt-a2 = <950000>;
opp-microvolt-b0 =<980000>;
opp-microvolt-bl = <950000>;

k

opp@1200000000 {

opp-hz = /bits/ 64 <1200000000>;
clock-latency-ns =<244144>; /* 8 32k periods */
opp-microvolt-a0 = <1100000>;
opp-microvolt-al =<1020000>;
opp-microvolt-a2 = <1000000>;
opp-microvolt-b0 = <1020000>;
opp-microvolt-bl =<1000000>;

f;

opp-microvolt-x : ZIMZET, xEAbinWIWHEBE, #IAZXEDocumentation/devicetree/bindings/opp/opp.txtxF
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opp@1320000000 {

f;

opp-hz = /bits/ 64 <1320000000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-microvolt-a0 = <1160000>;
opp-microvolt-al =<1060000>;
opp-microvolt-a2 =<1030000>;
opp-microvolt-b0 =<1060000>;
opp-microvolt-bl =<1030000>;

opp@1416000000 {

}

opp-hz = /bits/ 64 <1416000000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-microvolt-a0 = <1180000>;
opp-microvolt-al = <1180000>;
opp-microvolt-a2 =<1130000>;
opp-microvolt-b0 =<1100000>;
opp-microvolt-bl =<1070000>;

0pp@1512000000 {

f;

opp-hz = /bits/ 64 <1512000000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-microvolt-b0 = <1180000>;
opp-microvolt-b1 =<1130000 1130000 1140000>;

opp@1608000000 {

opp-hz = /bits/ 64 <1608000000>;
clock-latency-ns=<244144>; /* 8 32k periods */
opp-microvolt-b0 = <1180000>;
opp-microvolt-bl =<1130000 1130000 1140000>;

2.2.1.4 CPURE

5

cpu0: cpu@0 {

operating-points-v2 = <&cpu_opp_|_table>;

“operating-points-v2 = <&cpu_opp_|_table>;” : ZcpufERMopp tablefZE D,
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2.2.2 kernel menuconfig B2 &iji8A

2.2.2.1 Tina4.0

CPU Power Management
> CPU Frequency scaling

[*] CPU Frequency scaling # cpufreqTigE

[*] CPU frequency time-in-state statistics ~ # SHcpubFEMSMIEILITHEE
Default CPUFreq governor (performance) ---> # fEABIZRIATESASRBE

-*- 'performance' governor # TSR

<*> 'powersave' governor
<*> 'userspace' governor for userspace frequency scaling
<*> 'conservative' cpufreq governor

<*> 'interactive' cpufreq policy governor

<*> Generic DT based cpufreq driver # T B ANIRED

<*> Allwinner nvmem based SUN50I CPUFreq driver # F&{EEILEIRE), RIFIRIARKSENE]

[] SUNXIPWM CPUFreq support # NERAREpwm regulator IXENRY T & KEASMENEIRT, RIFEAIABDE]

2.2.2.2 Tina5.0

CPU Power Management
> CPU Frequency scaling
[*] CPU Frequency scaling # cpufreqIhiE
[*] CPU frequency transition statistics # SHMESAITHEE
[*] CPU frequency time-in-state statistics  # FHcpub FEMARIETEIFIHER
Default CPUFreq governor (performance) > # {EFIEIAESMRRE
-*- 'performance’' governor # SR
*> 'powersave' governor
*> 'userspace'/governor for userspace frequency scaling
*> 'ondemand' cpufreq policy governor
*> 'conservative' cpufreq governor
] 'schedutil' cpufreq policy governor
*** CPU frequency scaling drivers ***
<> Generic DT based\cpufreq driver
<> Dummy CPU frequeney.driver

<
<
<
<
[*

Allwinner BSP
> Device Drivers
> CPU Frequency Drivers
<*> Generic DT based cpufreq driver # TR RMIKED
<> Generic test for cpufreq driver
sunxi cpufreq Drivers --->
<*> Allwinner nvmem based SUN50I CPUFreq driver # £ &15 B ILECIRT, RIFZINRSENE]
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2.3 RS

1.Tina 4.0

linuxiR B R drivers/cpufreq/
—— cpufreq.c # cpufreq core, RMEIEIFIESR, MAEEXRMcpufreqiae
—— cpufreg-dt.c # cpufreq driver, SEILVASTIAETAE

F——cpufreq-dt-platdev.c  # cpufreqdevice, ITEZF&driver
—— cpufreq_governor.c # cpufreq governor, JASIRIRAE
——freq_table.c # frequency tableZI2
L——sun50i-cpufreg-nvmem.c  # sunxiF &S F k415 B ITED

2.Tina 5.0

(1) linuxtRBE R drivers/cpufreq/ # TEMMAZcpufreqiEZRAEX X

F——cpufreq.c # cpufreq core, IREZIERELR, HIAZELMcpufreqInge

—— cpufreq_governor.c # cpufreq governor, SRR %E

L—— freq_table.c # frequency table®312

(2) bsp/drivers/cpufreq/  # TZMsunxiF&cpufreqiRati3

F—— cpufreg-linuxMiZiR s
—— cpufreg-dt.c # cpufreq driver, SEILIESTIAREINEE
——cpufreq-dt-platdev.c  # cpufreq device, ILEZF&driver

L——sun50i-cpufreg-nvmem.c  # sunxiF &t F k415 B ILED
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3.1 AN =

PRATRER:

[ /sys/devices/system/cpu/cpufreq/policy0

N/

& 3-1: cpufreq X T RiIHPARIZRE scaling WEMXHRIRGAATH/LMEY, FIRE
cpuinfo BB M HRREHZ R TLIHE M,

e R 5iBA

scaling_setspeed R/W IREME, XHIAMEEIESI. userspace BSATFH
scaling_governor R/W SRR E

scaling_max_freq R/W BTSRRI R

scaling_min_freq R/W  BRES i B/ e

B SR AITE
Bt S SR R
L BT SRR AR

cpuinfo_max_freq
cpuinfo_min_freq
cpuinfo_cur_freq

affected_cpus R R ENZIFN RIS &2 BT 48 cpu
related_cpus R ZENZ RIS R MAYFTE cpu
scaling_cur_freq R linux kernel &7Z8Y cpu HEIHME
scaling_driver R TESRIR N 7R
scaling_available_governors R o] FR RS R B
cpuinfo_transition_latency R SRR FLHRIER

R

R

R
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4.1 BIESRHERE
PR

1. EET]RAEMERES:

( cat /sys/devices/system/cpu/cpufreq/policy0/scaling_governor

2. EFRIMERBEE N scaling_governor 1552, a0, % performance 5Eg:

[ echo performance > /sys/devices/system/cpu/cpufreq/policy0/scaling. governor

4.2 AFEEES
S

1. EFTAME (kHz)

[ cat /sys/devices/system/cpu/cpufreq/policy0/scaling_available_frequencies

2. Y79 userspace SRBE:

echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling_governor
cat /sys/devices/system/cpu/cpufreq/policy0/scaling_governor

3. BAERIREE X\ scaling_setspeed:

(echo BIFSAE > scaling_setspeed

4. HEIAZRISAER:

WRINFRE © HiB2ERHRRNBRAR. RE—IRF
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[ cat /sys/devices/system/cpu/cpufreq/policy0/cpuinfo_cur_freq

)

4.3 FRENZHEIERAR VF &=

BFR—: EARZERERN OPP iR

o XIF Linux-4.x

cat /sys/kernel/debug/opp/cpu0/opp*/u_volt_target

PS: &&H/sys/kernel/debugER, FAIHRAUTHSEHZER:
mount -t debugfs none /sys/kernel/debug/

o XFF Linux-5.x

cat /sys/kernel/debug/opp/cpu0/opp*/rate_hz

# RENPR B MR AYEBE(mV)
cat /sys/kernel/debug/opp/cpu0/opp*/supply-0/u_volt target

B FE/A sunxi BEX T8 cpufreq_table

cat /sys/kernel/debug/cpufreq_table

PS: T mEEkernel4Ri¥ drivers/soc/sunxi/vf-table.c

4.4 B VF &

BR—: BEREN dts X VF RBEFXREEE, EMRRIFHIFEREN;

B 7E uboot MIERIGEHMERR VF &R, A EALFERE N, ENTREEMN, BRFARRE,

BRRERM, BRI ENT:

1. ## X uboot #8%1T:

( TEIFNEHFEBAFEEN, fIM, BOEESER, RERR"S"BE EBRA.

2. BAVFRIER, RAIWMTF:
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fdt listen *EBETRER
=>fdt list /opp_l_table
opp_|_table {
compatible = "allwinner,sun50i-operating-points";
nvmem-cells = <0x000000ff 0x00000100>;
nvmem-cell-names = "speed", "bin";
opp-shared;
linux,phandle = <0x000000fc>;
phandle = <0x000000fc>;
opp@408000000 {
L
opp@600000000 {
k
opp@816000000 {
k
opp@1008000000 {
13
opp@1200000000 {
13
opp@1320000000 {
k
opp@1416000000 {
k
opp@1464000000 {
13
opp@1512000000 {
k
opp@1608000000 {
L
L

# (EAfdt rm Zfdt setFamfBehvizR, FIaNMIER408MHZIT =
fdt rm /opp_|_table/opp@408000000

# RIF1BIR
fdt save
PS: R BN AR ZIFRT

#BERSK, WZBHEEETRHIMENETEN
boot
cat /sys/devices/system/cpu/cpufreq/poliey0/scaling_available_frequencies

4.5 —S3& FAQ 5lI&

E% FAQIEER allwinner —S@F &, EEWEAPIEER “FAM « “cpufreq” XEITIREL

BRI FAQ:
[FAQ2410] linux4.9 RZE{ER tbl FRAYAT $HESH% N 8] 2R

[FAQ1616] N ABEILEE AT CPU STEAN
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E{E =R

H&*yﬁﬁﬁ ©2024 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( & ) 2aEENHIE
EFMFRAVLIR A PR 2B A D ™~ m. RS AR AIRER A S P LS fE B TEE
Wo ERARNBIAERRIRESRFMMAEXIREE, HREEASENEANR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS E BT mRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F 2SI ERZ IR~ EEKES RVER~mhY
HizH, AIRERERF[E=ZFHNFIFE, BEETEE = ANFANREEXNITFR, £&EFE
BUARAMERRTREEZ SR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIREBEEMX S,
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