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2.1 IRINEE

CPUFREQ fAGR&RIE(T

AN 473

IR ==

O *:'Eq: CPU ﬂj—_nz—*uEE}_E’JEb:uﬂgo

2.2 HERNENE
= 2-1: RiBENA
Ki& JHER
Sunxi }& Allwinner B9—#&%! SOC BEH¥ 5,
DVFS EhSHAZRER[E 52

2.3 BRREEE T4

2.3.1 Device Tree Eo& i 8H

KEMNPEENEZECFHFAETFENEREE, RENXHFMEKEFE N kernel/linux-
5.4/arch/riscv/boot/dts/sunxi/CHIP.dtsi(CHIP A AT, 3 sun20iwlpl &),

Br1RY cpufreq WehZHFmM 77 E#H 1T VF REIFRE.

¢ i&d opp-supported-hw HITHMRFRENTT X,

v-f &

cpu opp_ 1 table: opp 1 table {

compatible = "allwinner,sun50i-operating-points";
nvmem-cells = <&speedbin efuse>;

nvmem-cell-names = "speed";

opp-shared;

0pp@480000000-0 {
opp-hz = /bits/ 64 <480000000>;
opp-microvolt = <820000>;
clock-latency-ns = <244144>; /* 8 32k periods */
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opp-supported-hw = <0x3>;
};
opp@480000000-1 {
opp-hz = /bits/ 64 <480000000>;
opp-microvolt = <880000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x4>;
};
opp@600000000-0 {
opp-hz = /bits/ 64 <600000000>;
opp-microvolt = <820000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x3>;
};
opp@6000000600-1 {
opp-hz = /bits/ 64 <600000000>;
opp-microvolt = <880000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x4>;
}i
opp@792000000-0 {
opp-hz = /bits/ 64 <792000000>;
opp-microvolt = <860000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x3>;
}i
0pp@792000000-1 {
opp-hz = /bits/ 64 <792000000>;
opp-microvolt = <940000>;
clock-latency-ns = <244144>; /* 8.32k periods */
opp-supported-hw = <0x4>;
b
0opp@100800BOOO-0 {
opp:hz = /bits/ 64 <1008000000>;
opp-microvolt = <900000>;
clock-latency-ns = <244144>; ;/* 8 32k periods */
opp-supported-hw = <0x3>;
b
opp@1008000000-1 {
opp-hz = /bits/ 64 <1008000000>;
opp-microvolt = <1020000>;
clock-latency-ns'= <244144>; /* 8 32k periods */
opp-supported-hw = <0x4>;
b
0opp@1200000000-0 {
opp-hz = /bits/ 64 <1200000000>;
opp-microvolt = <960000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x3>;
b
0opp@1200000000-1 {
opp-hz = /bits/ 64 <1200000000>;
opp-microvolt = <1100000>;
clock-latency-ns = <244144>; /* 8 32k periods */
opp-supported-hw = <0x4>;
+
opp@1296000000 {
opp-hz = /bits/ 64 <1296000000>;
opp-microvolt = <1100000>;
clock-latency-ns = <244144>; /* 8 32k periods */
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opp-supported-hw = <0x2>;

};

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

};

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

};

}i

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

opp-hz : ENMISRBISAE,
opp-microvolt : $AEITMAIEE,

supported-hwhJi%EH,

0pp@480000000 - 1RAEME—Nis K AR 2 2E1%

0ppE@480000000-0. 0pp@48000E00EO-1 : FRMWO. IINAFXOFAATREF, URKRE.
opp-supported-hw: SERIZSASFIZIFNTERZS. 0 “opp-supported-hw = <0x3>;” , RRZAmiFbito.
bit1FFRREIS A hiAds. ¥MMZXHEDocumentation/devicetree/bindings/opp/opp.txt*Fopp-

REIR, AATREES MIEMENR, FrUERRERMENM=EHBEENER, Moppe48o000000-0.

cpu TR

CPUO: cpu@d {

device type.= "cpu";

reg = <0>j

status/= "okay";

compatible = "riscv";
riscv,isa = "rv64imafdcvsu';
mmu-type = "riscv,sv39";

clocks = <&ccu' CLK RISCV>;

clock-frequency = <24000000>;

operating-points-v2 = <&cpu opp table>;
cpu-idle-states = <&CPU SEEEP>;

#cooling-cells = <2>;

CPUO_intc: interrupts<controller {
#interrupt=cells = <1>;
interrupt-controller;
compatible = "riscv,cpu-intc";

+

};

operating-points-v2 = <&cpu opp 1 table>;: 3|Hv-f&,

o @it opp-microvolt #HITHRFERNG X,
v-f R

cpu _opp 1 table: opp 1 table {
compatible = "allwinner,sun50i-operating-points";
nvmem-cells = <&speedbin efuse>, <&cpubin efuse>;
nvmem-cell-names = "speed", "bin";
opp-shared;

IR © HiB2EREROBIRAR. RE—INF




@LW/MIER

XAEER:

opp@408000000 {
opp-hz = /bits/ 64
clock-latency-ns =
opp-microvolt-a0 =
opp-microvolt-al =
opp-microvolt-a2 =
opp-microvolt-b0 =
opp-microvolt-bl =

b

opp@600000000 {
opp-hz = /bits/ 64
clock-latency-ns =
opp-microvolt-a0 =
opp-microvolt-al =
opp-microvolt-a2 =
opp-microvolt-b0 =
opp-microvolt-bl =

}i

opp@816000000 {
opp-hz = /bits/ 64
clock-latency-ns =
opp-microvolt-a0 =
opp-microvolt-al =
opp-microvolt-a2 =
opp-microvolt-b0o =
opp-microvolt-bl =

};

opp@1008000000 {
opp-hz'= /bits/ 64
clock-latency-ns =
opp-microvolt-af«=
opp-microvolt-al =
opp-microvolt-a2 /=
opp-microvolt-b0 =
opp-microvolt-bl =

};

opp@1200000000 {
opp=hz = /bits/ 64
clock-latency-ns =
opp-microvolt-a0 =
opp-microvolt-al =
opp-microvolt-a2 =
opp-microvolt-b0 =
opp-microvolt-bl =

}i

opp@1320000000 {
opp-hz = /bits/ 64
clock-latency-ns =
opp-microvolt-a0 =
opp-microvolt-al =
opp-microvolt-a2 =
opp-microvolt-b0 =
opp-microvolt-bl =

}

<408000000>;

<244144>; /* 8 32k periods */
<900000>;

<900000>;

<900000>;

<900000>;

<900000>;

<600000000>;

<244144>; /* 8 32k periods */
<900000>;

<900000>;

<900000>;

<900000>;

<900000>;

<816000000>;

<244144>; /* 8 32k periods */
<940000>;

<900000>;

<900000>;

<900000>;

<900000>;

<10080600000>;

<244144>; /* 8 32k periods */
<1020000>;

<980000>;

<950000>;

<980000>;

<950000>;

<1200000000>;

<244144>; /* 8 32k periods */
<1100000>;

<1020000>;

<1000000>;

<1020000>;

<1000000>;

<1320000000>;

<244144>; /* 8 32k periods */
<1160000>;

<1060000>;

<1030000>;

<1060000>;

<1030000>;
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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>;

b

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

}i

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

compatible = "allwinner,sun50i-operating-points"; : AT TEIREHRIE K.

opp-microvolt-x : ZIMET, xEKEbinMWAIEE, #FHAZXEDocumentation/devicetree/bindings/opp/
opp. txtxFopp-microvolt-<name>HJixEA,

cpu PM:

CPUO: cpu@0 {

device type = lcpu";

reg = <0>;

status = "okay'";

compatible = "riscv";
riscv,isa = "rve4imafdcvsu'’;
mmu-type = "riscv,sv39";

clocks = <&ccu CLK RISCV>;

clock-frequency = <24000000>;

operating-points-v2 = <&cpu opp table>;
cpu-idle-states = <&CPU_SLEEP>;

#cooling-cells = <2>;

CPUG intc: interrupt-controller {
#interrupt-cells = <1>;
interrupt-controller;
compatible = "riscv,cpu-intc";

b

+

operating-points-v2 = <&cpu_opp 1 table>;: 3|Bv-f&,

2.3.2 board.dts ECE15%BH

board.dts BFREE—MRATFEMIEEREE (W0 demo R, perfl k%) , EEAMNEREREE
2B = M Device Tree RINBREE S,
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cpu TR (BESEHENE dts XHF) !

&CPUO {
cpu-supply = <&reg vdd cpu>;

};

2.3.3 kernel menuconfig B2& %A

ELITHHN longan BR, Linux-5.4 RZhRAIT: /build.sh menuconfig #HNEEE
RE, HRUTLSERE

cpufreq WA TFRERBFERER VF R, FELKHT nvmem REpRERAES, FEHIE
nvmem IXEhZHF L

.config - Linux/arm 5.4.61 Kernel Configuration
> Device Drivers > NVMEM Support

NVMEM Support
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

-5~ NVHEM Suppor+
[*1 /sys/bus/nvmem/devices/*/nvmem (sysfs interface)
<*>  Allwinner SoCs SID support

< Exit > < Help > < Save > < Load »

2-1: BBEE 1

cpufreq K&, FEERARXIKRN K ESMAREE
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.config - Linux/riscv 5.4.61 Kernel Configuration
> CPU Power Management > CPU Frequency scaling

CPU Frequency 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

(4] CPU Frequency scaling]
[*1 CPU frequency transition statistics
[*1 CPU frequency time-in-state statistics
Default CPUFreq governor (performance) --->
ko "performance’ governor
<*s 'powersave' governor
<*> "userspace’ governor for userspace frequency scaling
<*> ‘ondemand’' cpufreq policy governor
<*> "conservative' cpufreq governor
**% CPU frequency scaling drivers ***
<*>  Generic DT based cpufreq driver
< > Dummy CPU frequency driver
<*>  ARCH RISCV Allwinner nvmem based SUN50I CPUFreq driver

< Exit » < Help > < Save > < Load »

2-2: BBEE 2

2.4 TRRBLERISTER

CPUFREQ YRS I FAIZ drivers/cpufreq/BERT:

drivers/cpufreq/

— cpufreq-dt.c
— cpufreq-dt-platdev.c

L— sun50i-cpufreq-nvmem.c
" y 4

cpufreq-dt.c AIESMIEETDEESSICED,

cpufreq-dt-platdev.c ALAEE cpu 73 bin FRATFSHIKE,

sun50i-cpufreq-nvmem.c ALEZE cpu % bin EXRMFEESMNKEE, BT nvmem EIRIK
SRS A RRAE Bo

2.5 IXEHESRTAE

o
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3.1 P HE

3.1.1 AT =

Rl U | 35EA

scaling setspeed R/W IREMEEO, (NEHAMEEE userspace
BBl A

scaling governor R/W TSR B

scaling max freq R/W LALSELT I SR TES

scaling min freq R/W L/NESIERTES AN TES

affected cpus R 2 EIZIEMERES 20 H £ MY cpu

related cpus R 2ENZ MRS MAFR A cpu

scaling cur freq R =B ES

scaling driver R EETERSESE v

scaling_available governors . R EINZENERE

cpuinfo transition latency R SRR AEHRGEIR

cpuinfo max freq R FEF R AR

cpuinfo _min freq R eSS AN TES

cpuinfo_cur freq R B KR PRE TR

[ TafIF/sys/devices/system/cpu/cpufreq/policy0TF

3.2 & Dlin)ER

3.2.1 TESRRERFER WA

governor WiRA
powersace T8E
performance 48E
userspace A FEH
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governor WiRA

ondemand ®E

conservative R<F, 1 FH:_FFE'EEAE x%

schedutil FABAESIRBEEHITIANM, 5 EAS HESR—EiR&FEA

EFEEIENgovernor, FAESTRAYIESRIRENEI A,

WRFEFohERINE, #EHFEgovernorHuserspace,
echo userspace > /sys/devices/system/cpu/cpufreq/policy®/scaling _governor

FEIR, CPURIRESREIRETNRERIM. FTUNRE BT MMARRITEMNER, BEXHRENRE, #FH85E (
therma URRERANA) o

3.2.2 RIS RIfEAREERERE

FiE—: £ sunxi BEXT R cpufreq table,
A2, ITMTEHTFERENTEAEZIE, 22 E kernel 47IF drivers/soc/sunxi/vi-table.c 7
E=18

/ # 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

1320000 1060

1416000 1180

FEZ ERRZIRER opp TR,

/ # mount -t debugfs none_ /sys/kernel/debug/

/* SFFLinux5.4 */

/* REFRESImRTSAE, BfUEHz */

/ # cat /sys/kernel/debug/opp/cpu@/opp*/rate hz
1008000000

1200000000

1320000000

1464000000

408000000

600000000

816000000

/* REVFABESRSMEEE, BAEmV */

/ # cat /sys/kernel/debug/opp/cpu®@/opp*/supply-0/u volt target
1020000

1100000

1160000

1180000
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900000
900000
940000

3.2.3 EFEEEMERE

FiE— BB dts XY v-f R, BEMEEEMNH. BESE Device Tree ELEiRA,

HEZ. 7 uboot 2R v-f &R, XHAFEEMRFE M. ERREBEHRAIHENRE, i
DY) S eSS

LUEANFEE R, HEEMNMAEES uboot 12K v-f K. HMFEEMNT ARARMGRZAERE, K
£# Device Tree BE&E AR,

## N uboot #<1T:

/* FREv-f&R */
=> fdt list /opp 1l table
opp_Ll_table {

compatible = "allwinner,sun50i-operating-points";
nvmem-cells = <Ox000000ff O0x00000100>;
nvmem-cell-names = "speed", "bin";

opp-shared;

linux,phandle = <0x000000fc>;
phandle = <0x000000fc>;
opp@408000000° {
i;p@600000000 {
zgp@816090000 {
iép@lOOSOOOOOO {
igp@1200000000 {
igp@1320000000 {
i;p@1416000000 {
zgp@1464000000 {
igp@1512000000 {
i;p@1608000000 {

¥

/* BBRTERERSRS, WN408MHZASRS */
=> fdt rm /opp_l table/opp@408000000

/* REEN, FRREEHEAIIHENRRET */
=> fdt save

/* MubootBEnEINfE, HIMIREREEIER */
/ # cat /sys/devices/system/cpu/cpufreq/policy®/scaling available frequencies
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l600000 816000 1008000 1200000 1320000 1464000

J

3.2.4 BRI cpufreq BEME

SR RIEANBERERR, BATERERMIR, REXVBEE.

/ # echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling governor
/ # cat /sys/devices/system/cpu/cpufreq/policy0/scaling available frequencies
408000 600000 816000 1008000 1200000 1320000 1416000

/ # echo 1200000 > /sys/devices/system/cpu/cpufreq/policy®/scaling setspeed

/ # cat /sys/devices/system/cpu/cpufreq/policy0/scaling cur freq

1200000

WRAFRE © BseEREROERAE. RE—TNF
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