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1.1 3CHEfETT

748 CPUFREQ B 5 7%.

1.2 Bi5i%E

CPUFREQ Jzhfe iz FRRRBYER A 5o

<O
- -I-I-
1.3 EAEHE
xR 1-1 ERF@YIR
= an & #R PAZhRZS IXsh> 1
T507 Linux-5.10 ¢ bsp/drivers/cpufreq/*
T3/T3-C/T3-Pro Linux-5.10" bsp/drivers/cpufreq/*
A40i/A40i-C/A40i-H Linux-5.10 bsp/drivers/cpufreq/*
A523 Linux<5.15 bsp/drivers/cpufreq/*
MR527 - Linux-5.15 bsp/drivers/cpufreq/*
Al985 Linux-5.15 bsp/drivers/cpufreq/*
T527 Linux-5.15 bsp/drivers/cpufreq/*
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2.1 HBIRINEEN R

CPUFREQ fASR R 4TZ TII 2R CPU SR B EM I

2.2 HXRARENE

+®2-1: RKiENA
RiE B8 ®
Sunxi g Allwinner B9— %! SOC B4 F &,
DVFS EhASHMERERE 5%

2.3 BIREEETTR

2.3.1 Device Tree EdE5iBA |

RENMPEEINRZETHRAE FTEaNERESE, RENXHEHRKEF A bsp/configs/
KERNEL_VER/CHIP.dtsi( KEQNEL_VER NAZIRAE, 0 linux-5.10; CHIP A#R XK S, a0
sun50iwl0pl ),

o YT sun8iwl9pl FHEHE cpu 73 bin FRWTS,
v-f &R

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

opp@720000000 {
opp-hz =¢bits/ 64 <720000000>;
opp-microvolt = <820000>;
clock-latency-ns = <244144>;

k

opp@936000000 {
opp-hz = /bits/ 64 <936000000>;
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opp-microvolt =<820000>;
clock-latency-ns = <244144>;
1
opp@1104000000 {
opp-hz = /bits/ 64 <1104000000>;
opp-microvolt =<900000>;
clock-latency-ns = <244144>;
13
opp@1200000000 {
opp-hz = /bits/ 64 <1200000000>;
opp-microvolt = <950000>;
clock-latency-ns = <244144>;
k
opp@1320000000 {
opp-hz = /bits/ 64 <1320000000>;
opp-micravolt = <1000000>;
clock-latency-ns = <244144>;
L
opp@1416000000 {
opp-hz = /bits/ 64 <1416000000>;
opp-microvolt = <1050000>;
clock-latency-ns = <244144>;
k
opp@1512000000 {
opp-hz = /bits/ 64 <1512000000>;
opp-microvolt = <1050000>;
clock-latency-ns = <244144>;
13
k

compatible = "operating-points-v2"; : AT ILEIREIHIE 4o
opp-hz : EMARBIRZR,
opp-microvolt : SAZEIHIEBE,

cpu T

cpu0: cpu@0 { /
device_type="cpu";
compatible = "arm,cortex-a53","arm,armv8";
reg = <0x0 0x0>;
enable-method = "psci";
clocks = <&clk_pll_cpu>; &Y
clock-latency =<2000000=;
clock-frequency =<1320000000>;
dynamic-power-coefficient = <190>;
operating-points-v2 = <&cpu_opp_|_table>;
cpu-idle-states = <&CPU_SLEEP_0 &CLUSTER_SLEEP_0>;
#cooling-cells =<2>;

g

cpu@l {
device_type ="cpu";
compatible = "arm,cortex-a53","arm,armv8";
reg = <0x0 Ox1>;
enable-method = "psci";
clocks =<&clk_pll_cpu>;
clock-frequency = <1320000000>;
operating-points-v2 = <&cpu_opp_|_table>;
cpu-idle-states = <&CPU_SLEEP_0 &CLUSTER_SLEEP_0>;
#cooling-cells = <2>;
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5

operating-points-v2 = <&cpu_opp-|-table>;: 5|Fv-f&.

o 3FF sun50iw9pl. sun50iwl0pl ZH cpu 43 bin EXHF A,

v-f &R

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

opp@480000000-0 {
opp-hz =¢bits/ 64 <480000000>;
opp-microvolt = <820000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x3>;

i

opp@480000000-1 {
opp-hz = /bits/ 64 <480000000=;
opp-microvolt = <880000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw =<0x4>;

b

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>; P
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 */
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>;

5

opp@1008000000-0 {
opp-hz = /bits/ 64 <1008000000>;
opp-microvolt =<900000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x3>;

L

opp@1008000000-1 {
opp-hz = /bits/ 64 <1008000000>;
opp-microvolt =<1020000>;
clock-latency-ns = <244144>; /*8 32k periods */
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opp-supported-hw = <0x4>;

k

opp@1200000000-0 {
opp-hz = /bits/ 64 <1200000000>;
opp-microvolt = <960000>;
clock-latency-ns =<244144>; /* 8 32k periods */
opp-supported-hw = <0x3>;

13

opp@1200000000-1 {
opp-hz = /bits/ 64 <1200000000>;
opp-microvolt =<1100000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x4>;

13

opp@1296000000 {
opp-hz = /bits/ 64 <1296000000>;
opp-microvolt =<1100000>;
clock-latency-ns = <244144>; /* 8 32k periods ™/
opp-supported-hw = <0x2>;

k

opp@1344000000 {
opp-hz = /bits/ 64 <1344000000>;
opp-microvolt =<1120000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x4>;

7 S

opp@1512000000 {
opp-hz = /bits/ 64 <1512000000>;
opp-microvolt =<1100000>;
clock-latency-ns = <244144>; /*8 32k periods */
opp-supported-hw =.<0x1>;

L

k

compatible = "allwinner,sun50i-operating-points"; : BT ILEIRENHIE 14

opp-hz : ENASBISAZE, f

opp-microvolt”: #MEEXTRHIEE, /

opp@480000000-0. opp@480000000-1 : /S50, 1IXNBFRAFEBEET, UkiReE.

opp-supported-hw: JEZFZIN RIS ARE, 90 “opp-supported-hw =<0x3>;" , RRIZIARZHFbit0. bitlFrRT
HIS A RS, FILAZ XA Documentation/devicetree/bindings/opp/opp:txtxFopp-supported-hwhii% BH,

FEAR, HATEFEEZ MERMEAMS, AT E S ERMEN MRS EEENE R, Mopp@480000000-0.
opp@480000000- 1R BEA Bl =<Pith Fr iR A5+,

g v-f &

cpu_opp_|_table: opp_|_table {
compatible = "allwinner,sun50i-operating-points";
nvmem-cells = <&speedbin_efuse>, <&cpubin_efuse>;
nvmem-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>;

L
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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-bl =<900000>;

k

opp@816000000 {
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>;

k

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-b1 =<950000>;

k

opp@1200000000 {
opp-hz = /Bits/ 64 <1200000000>;
clock-latency-ns = <244144>; /* 8 32k periods ™/
opp-microvolt-a0 = <1100000>;
opp-microvolt-al = <1020000>; f
opp-microvolt-a2 = <1000000>; /
opp-microvolt-b0 = <1020000>;
opp-microvolt-b1 =<1000000>;

k

opp@1320000000 { v
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>;

k

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>;

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

k

opp@1608000000 {
opp-hz = /bits/ 64 <1608000000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-microvolt-b0 =<1180000>;
opp-microvolt-b1 =<1130000 1130000 1140000>;

k

I

compatible ="allwinner,sun50i-operating-points"; ¢ -8 T ILEIREHAI B 14,

opp-hz : EAIARAVEAE,

opp-microvolt-x : ZSAET, xFERbinHMEBE, ¥ IAZXDocumentation/devicetree/bindings/opp/opp.txtXF
opp-microvolt-<name>RYi%EA,

cpu T

cpu0: cpu@O0 {
device_type ="cpu’;
compatible = "arm,cortex-a53","arm,armv8"; S
reg = <0x0 0x0>;
enable-method = "psci";
clocks = <&clk_pll_cpu>;
operating-points-v2 = <&epu_opp_|_table>;
cpu-idle-states = <&CPU_SLEEP_0>;
dynamic-power-coefficient = <100>;
#cooling-cells =52>;

BB

cpu@1l { f
device_type="cpu";
compatible = "arm,cortex-a53","arm,armyv8";
reg = <0x0 0x1>;
enable-method = "psci";
clocks = <&clk_pll_epu>;
operating-points-v2 = <&cpg*0fpp_l_table>;
cpu-idle-states = <&CPU_SLEEP_0>;
#cooling-cells = <2>;

Ig

operating-points-v2 = <&cpu_opp_|_table>;: 5|Fv-f&.

33 F sun8iwl8pl XARABEFHAINE pwm regulator IREIMF &, 53%F cpu 73 bin BXHFEE
BEAR—#, TEHER,

2.3.2 board.dts Bt & i5FA

board.dts B FREFE—MREFENEEEE (W demo ik, perflikE) , EENEEEER
B LM Device Tree RIANBLEE o
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cpu TR (BRIESEEN dts XH) -

&cpu0 {
cpu-supply = <&reg_dcdc2>;
I8

2.3.3 kernel menuconfig Bt &i5% P8

FEHLSITHRHEN linux BR, H1T make ARCH=arm64 menuconfig(32 i &4 make ARCH=arm
menuconfig) HNEEE F R\ (Linux-5.4 & EARAZMAERIT: ./build.sh menuconfig), FH#&LL
THRRE

St F sun8iwl9opl Z5&%H cpu 43 bin BRMTEA:

.config - Linux/arm64 4.9.191 Kernel Configuration
> CPU Pover Management > CPU Frequency scaling
PU Fr cy scalir
Arrow keys navigate the menu. <Enter> selects submenus --°> (Or empty submenus ----). Highlighted letters are hotkeys? Pressing <Y> includes, <N> excludes, <M> modularizes
fedtures. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module “s'> module capable

(4] CPU Frequency scaling]
[1 PU frequency transition statistics
*1 PU frequency time-in-state statistics
Default CPUFreq governor (performance) -%-»
~¥- ‘performance’ governor
‘Dowersave’ governor
‘userspace’ governor for userspace freqiiency scaling
<*>  ‘ondemand’ cpufreq policy governor
<*> ‘conservative' cpufreq governor
<*> ‘interactive' cpufreq policy governor
*schedutil’ cpufreq policy governor
#++ CPU frequency scaling drivers *+*
Generic DT based cpufreq driver
seneric ARM big LITTLE CPUfreq driver
Allwinner nvmem based SUN50I CPUFreq driver
SUNXI CPUFreq support
SUNXI_PWM CPUFreq support
CPU autohotplug support

£

<ogtp) <ielp>  <Saves < load>

2-1: ieEE 1

X+F sun50iw9p1. sun50iw10p1 %%E cpu 9 bin BEXRHFEA:

WRIRFE © HRiB2ERRRNERAE. RE—TINF 8
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.config - Linux/arm64 4.9.191 Kernel Configuration
> CPU Power Management > CPU Freguency scaling
CPU Frequency scaling
Arrow keys navigate the menu. <Enter> selects submenus’--> (or empty submenus ----). Highlighted letters are fiotkéys. Pressing <Y> includes, <N> excludes, <M> modulapizes
features. Press <Esc><Esc> to exit, <?> for Help, </>for Search. Legend: [*] built-in [ ] excluded <M> module’ < > module capable

(0] CPU Frequency scaling]

[ 1 CPU frequency transition statistics
PU frequency time-in-state statistics
)efault CPUFreq governor (performance
‘performance’ governor
‘powersave’ governor
‘userspace’ governor for userspace. frequency scaling
*ondemand’ cpufreq policy governor
‘conservative' cpufreq governor
*interactive' cpufreq policy governor
*schedutil' cpufreq policy governor
##% CPU frequency scaling drivers *##*
seneric DT based cpufreq driver
Generic ARM big LITTLE CPUfreq driver
Allwinner nvmem based SUN50I CPUFreq driver
SUNXI CPUFreq support
CPU autohotplug support

<> < telp >

&l 2-2: BEdEE 2

53 F sun8iwl8pl XANEH A& pwm regulator REAYTF &

.config - Linux/arm 4.9.191 Kernel Configuration
> CPU Power Management > CPU Freguency scaling
CPU Fr y scaling
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are Hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module »< > module capable

PU_Frequ. scaling|
CPU frequency transition stati§tics
CPU frequency transition statisticshdetails
PU frequency time-in-state statistics
Default CPUFreq goveffior (performance) --->
‘performance’ governor
‘powersave' gevernor
‘Userspace’ governor for userspace frequency scaling
“ondemand’ cpufreq policy governor
‘conservative® cpufreq governor
*interactive! cpufreq policy governor
*Schedutil' cpufregfpolicy governor
*%% CPU\ frequency scaling drivers ***
weneric DT based cpufreq driver
Generic ARM big LITTLE CPUfreq driver
SUNXT CPUFreq support
SUNXT, PWM CPUFreq support
PU autohotplug support
PU frequency scalifig driver for Freescale QorIQ SoCs

< Exit > < Help >

2-3: idEE 3

A FERAFREBRTH cpufreq RapFEE R W FECEN:

1.fEMlongan/kernel/linux-xxx/drivers/cpufreq/B & THcpufreqiXshEZ BI:
CONFIG_CPUFREQ_DT && CONFIG_CPUFREQ_DT_PLATDEV
2.fEMlongan/bsp/drivers/cpufreq/cpufreg-linux-xxx B & T cpufreqikshic B
CONFIG_AW_CPUFREQ_DT && CONFIG_AW_CPUFREQ._DT_PLATDEV

WRIRFRE © HBEERIRRNBRAR. RE—IRF 9
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2.4 FEEBLEHITTER

CPUFREQ BRI FR#Z drivers/cpufreq/BF T

bsp/drivers/cpufreq/

F—— cpufreg-linux-5.10

| F——-cpufreqg-dt.c

| ——cpufreqg-dt.h

| ——cpufreg-dt-platdev.c
| F——Kconfig

|  F——Kconfig.arm

|  ——Makefile

F—— cpufreg-linux-5.15

| F——cpufreg-dt.c

| F——cpufrég-dt.h

| F——cpufreg-dt-platdev.c
| F—==Kconfig

| F=—Kconfig.arm

| —— Makefile

F—— Kconfig

F—— Makefile

—— sun50i-cpufreg-nvmem;c

cpufreq-dt.c AIESRIBEEINEESLIAIZ. &
cpufreq-dt-platdev.c AILESZE cpu 73 bin FKIFE SIS,

sun50i-cpufreg-nvmem.c ALEZHE cpu 73 bin FHFRAFEERIRE, EABIT nvmem RIRIXTNHE
HERREER,.

2.5 IREhESR TR

o

WAFRE © BRiBeERHRRNERAE. RE—TIMF 10
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3.1 ARG =E

3.1.1 AP =

TR PR | 5ERA
scaling_setspeed R/W REMRAIED, NZIEAERH userspace
BRI A

scaling_governor R/W TESRERRE
scaling_max_freq R/W LY ESIELT = PG ES &
scaling_min_freq R/W AR R
affected_cpus R ZEZESNCR IS =20 B 1489 cpu
related_cpus R SENZ MRS #2mAYFT A cpu
scaling_cur_freq R EEpIES
scaling_driver R VESRIR =% FR
scaling_available_governors R o] AR BE
cpuinfo_transition_latency R« SIEREHIER
cpuinfo_max_freq RO/ R B RS
cpuinfo_min_freq R ERLS=UN S
cpuinfo_cur_freq R R LPRETI TR

<\\/

[ T il F/sys/devices/system/cpu/cpufreq/policyX (X=0,4,6, RIEHREEREXIFADIZME) T

3.2 ERin)ER

3.2.1 SRR {E AR

governor 35BA
powersace TIRE
performance MR
userspace B AP EH

WAFRE © BRiBeERHRRNERAE. RE—TIMF 11



@LWIMIER
' MR WE

governor WiEA

ondemand RE

conservative RF, ERAFFBEMEE

schedutil FAAESSRREEHITIAM, 5 EAS AEZR—REE/FER

wEEENgovernor, FHALEST W AYIESRIRENEIA,

NRFEFCHERIAE, EEgovernorguserspace,
echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling_governor

EEAR, CPUIBINBERZRIRITINAER I, FrLNRE B IAMAZBEFMMER, EXMBITINEE. HEH5E (
Linux_Thermal_FF&45R) o

3.2.2 BRI AIEARBEMER

FiE—: £ sunxi BEX TR cpufreq_table,
AR, M TRAHLRERENFEELZIF (Linux-5.4 L ERZRAARZEE), B2FE kernel 47iF
drivers/soc/sunxi/vf-table.c 778,

L

/ # mount -t debugfs none /sys/kernel/debug/
/ # cat /sys/kernel/debug/cpufreq_table
freq(kHz)  vol(mv)

408000 900
600000 900
816000 900

1008000 980

1200000 1020 P
1320000 1060 J
1416000 1180

F3EZ ERNZRER opp TR,

/ # mount -t debugfs none /sys/k@r\r{el/debug/

/* 3 FLinux4.9 */

[* IRENFRE MR AR, BEhigHz */
/ # cat /sys/kernel/debug/opp/cpu0/opp*/rate_hz
1008000000

1200000000

1320000000

1416000000

1464000000

1512000000

1608000000

408000000

600000000

816000000

[* KBNS RYEBE, BAIEmMV*/

/ # cat/sys/kernel/debug/opp/cpu0/opp*/u.volt_target
1020000

1100000

WRIRFRE © HBEERIRRNBRAR. RE—IRF 12
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1160000
0
1180000
0

0
900000
900000
940000

/* 3 FLinux5.4% LA_ERRZ */

[* IRENFR B MR AR, BAiEHz */

/ # cat /sys/kernel/debug/opp/cpu0/opp*/rate_hz
1008000000

1200000000

1320000000

1464000000

408000000

600000000

816000000

/# cat /sys/kernel/debug/opp/cpul/opp*/supply-0/u_volt_target

1020000

1100000

1160000

1180000 S
900000

900000

940000

3.2.3 B S BEMER

RN EFR et BIEC RIS, W AR R,
FiE— BEER dts XHEFW v-f K, BEHRRFEH. BIESZE Device Tree ILE %A,

A 1 ubootfB2X v-f &k, XBFARBEENRIXEH. ERTEEHRIIFHELRRE, FrLL
DIEEI NS R ESTE Y

LIENES A, WERMENEE uboot 182X v-f Ko H AN T ARFMGZAIERE, BEFES
# Device Tree B2E %A,

#* )\ uboot #5517

/* RERV-fR */

=>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 {
I

WRIRFRE © HBEERIRRNBRAR. RE—IRF 13
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opp@600000000 {
Epp@p8l6000000{
Epp@DlOOSOOOOOO{
gpp@DIZOOOOOOOO{
Epp@?lBZOOOOOOO{
Epp@l416oooooo {
Epp@pl464000000{
Epp@?lSlZOOOOOO{
Epp@plGOSOOOOOO{
L

L
[ RBFABERSA S, S0408MHZAYSR "/
=>fdt rm /opp_|_table/opp@408000000

[* RFEE, FRREEGETZIFENERE */
=> fdt save

/* MubootBEhEINZfE, HIAARIEEEIER */
/ # cat /sys/devices/system/cpu/cpufreq/policy0/scaling_available_frequencies
600000 816000 1008000 1200000 1320000.1464000

3.2.4 EFFI8IE cpufreq EBESISE

SRR EREANEERER, BADERMIR, 3 CPU BI#HE 78811\ CPU SRIEH,
R AREN CPU BEIEH, RIEFNEEBESES MR

/ # echo userspace > /sys/devices/system/cpu/epufreq/policy0/scaling_governor
/ #cat /sys/devices/system/cpu/cpufreq/policy0/scaling_available_frequencies
408000 600000 8160001008000 1209000 1320000 1416000

/ #echo 1200000 > /sys/devices/s%tem/cpu/cpufreq/policyo/scaling_setspeed

/ # cat /sys/devices/system/cpu/cpufreq/policy0/scaling_cur_freq

1200000
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