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(57) Abstract: Disclosed are an ARM-architecture-based CPU frequency reduction system, method and apparatus, and a medium. A
general-purpose input/output port of a baseboard management controller is connected to a frequency control pin of a central processing
unit, and transmits a corresponding level signal to the frequency control pin according to a received control instruction, so as to control
the running frequency of the central processing unit. A user performs real-time dynamic frequency reduction processing on the central
processing unit according to the performance required by each software application in a current server and by means of the baseboard
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management controller. A control interface of a system control part is connected to the frequency control pin of the central processing
unit, and transmits a corresponding level signal to the frequency control pin according to an acquired state parameter of the central
processing unit, so as to control the running frequency of the central processing unit. By means of a baseboard management controller
and a system control part, the frequency reduction processing of a central processing unit can be realized depending on the performance
requirement of each software application, and the frequency reduction processing of the central processing unit can also be realized
according to a state parameter of the central processing unit.

G FE: ARYPLRHIATT T — BT ARMZEM B CPU R AR S8 7 ik, BE A i, FEMCE B 6
e (X738 H a0 A\ o Hh 1 55 e o A PR 1) 2 0 5 ) B B, RO B B0 9 TR 4 v 4 5 ) A S A N (1 v
AR, DAl cp e A RS RAE AT IR AR AT IR 55 A b S ORI B B PR e, B R AR
TS A 5 0f o e b B HE AT SEIN B 35 A B AL BE . AR G 5 AR RS R S e b B B A 4R 5] B
R, AKARRECN P R AL PSR NS S AL 40 5 ) A% S A N P (5 S, AR p e b AR 10 AT
MR, T AR B AR R R e B R, WA AT A O I 00 BE R SR S A o A B g
RIFEAARER,  SCRT DORRE Hh SR AR BEES A 5 BRSBTS Ab P8 (X P AR B



10

15

WO 2022/032989 PCT/CN2021/073357

AT ARMEH#H CPURR AL, F&k, ZEFANMAR
APFZEKT 2020508 A 13 AR PERBRWIREZRE, ¥
5 4 202010813290.7, KW LA A “K T ARM £ 8 CPU %31 £
Y%, Tk, ZERNMRT GFEFAFIROELER, Ao EET

SRS EARPTIET

BAR AT
AKRADBRR G HEHAKAR, HHNRATE—ET ARM R4

CPUMBM A%, Tk, EE AT EMNTIELEMEN G

FEEK
g 432 % (Central Processing Unit, CPU) & 3 & 45 49 2 CPU
eGRFArIRE, MEBLAEZ CPUBZBHER ITHME (1R KEGBE F Ik
) BRAR, $422 Hz (H&R), € 2T HEMNGETREE,
MAETHKE, GHEEFT S, BHPo, tHEPSRRAZ PO
FEHRARBAFTERTEHNER, LARAZE KL HFANAEAET
BEar, LRARBZRSO BLALKEFSHEET T, KX E

WL AT E R FMNER AL, XA ARM (Advanced RISC



10

15

WO 2022/032989 PCT/CN2021/073357

Machines, S AF MK S ENE) FHEIHNRFEARSFE T AL
—ANEZERE. HRAPAETFTNAT ARM BMBEGR G EE 40
X86 HAH) (MARBEPITHHTEMNETHAE) REBT, T2 AN
ARM eyt A it A+ 5@ X86 M T, X — Eik ARM 89 %
KALRAFE] T AR

g R 4FE %77 NP, #AKLT X86 MR 45 +F CPU 49 597 & 32,
FIERA ARM EMT CPUKERLEE., B TFTRMAGTRE, X T X86
RAM RS %569 CPU MM A ZALH] R A8 &2 AT ARM Z#),

TR, defT5E 3 ARM &4 TF CPU 89 M3m 4t 38, & KB KA

RE By A,

XAAR

AR FEHAPI G B RRE LT ARM £H4 CPU %37 7
Y. ik, RERTEMNTEEMANR, TAKI ARM £4# T CPU
4 IE SR AL 22

ARk ERBRFIA, KARREPRE—FF LT ARM EH# 8
CPU 3 A %, OHEEMELIERHE. RAEF M /oP R HEE;

A AR EREFRNBSOEAARMANRNE o 5MmE b R AERENE



10

15

WO 2022/032989 PCT/CN2021/073357

M EdE, MEEARETEZEHNEATREZLI GRS, QA
K AIE IR 5| B s AR L 89 R A T AR R AT P R R B MY B AT IR
TR R AR AR E O S P AR Z M5 Bk
¥, AR REEFI A TRBRRGPTE P A E GRS S 4,
TR A B AR L e R 5, ARSI AT P R A B 6B 4T

Tk, HARAEHSIHERATREZEELEARSEHGELS
H, QAR A min e -FE5, ISR AT b L E W
EAT IR &

STk, PR R IR ) S0 BLAK A T R B BT R R R A B B AT i Y

~
.

g

BAHAGARITR LR, SRR RS AL R LRI,

E

URERZEE 5 AR R Ol W A R ER

T, PPk R RIEH AL T o ATEREMEEESHGE

HERT R TRAAGHFEE A ZAAFLEE R XTRFTHKX
B AR B, W) ) BT AR AR R 5] B fE A S R R AR T

ik, MARAER SR TRERRGA AT RLEEZZ G L
JEAB A IRAE, it H AT AR B REFETEDHE, @

FIT S 45 9 5] B A% A AR L 09 A4S 5, AR BT R b S AL 3R 5 49 3B 4T



WO 2022/032989 PCT/CN2021/073357

e, TR R GARR AR T A TR HEAAGTAHEL
BRI FHNRA; ST EDHE AR LT R FRALR, VW& AT
A IR G| B A AR R 4R T
5 i, MARRER G LRN TRITMEDHRAKT AL
(RAB &9 4o ) s L AT G K F R F T e mAae, W& AT
ARG B & 2 13 5
Tk, TAREAREEEHEZ LKA TEL BMC & k= CPU
MR A, LBEAMB A PN BARE MR AN, RIEMAL B IREM
10 Az 69 P SRALI , & BT 45 90 5| B # v A 2 69 2 F- 42 5
Tk, P AR ARCE I B AR A TARAEZ IR 4 IPMI 4 4,
) BT 35 90 5| B A AR R 89 B A T
ARPFEAPLRET —H AT ARM 44 CPU B3 7 %, &
%
15 KRB PRAEERZGRS LK AP, FAafEHStizdiEzo s
WPk Ab 2R G 459 5| B ik E
RBITARS S, AL R| Bt e e-FE5, iz

WP ok Ab W R MEAITIE,



10

15

WO 2022/032989 PCT/CN2021/073357

TikH, PTERRRPRAEENRSAKOIE:

RBUR FAE R B AR S

ST, PTERARIEATEIRES S A, @RI B % Ae 2 69
FET, AEFRAAEPRAFEZGBITMEOE:

Flg AT R A RS ERMIR SRR T I AL LR

Y RTR IR SRR TR ERRAA R, W) & BT AR 45 9 5] B A A K
FA1E 5,

g, 64

Yoot TR B AE B BAE A9BSR T R T RRAB 89 45 S

]

LA R F L KT RF TR AN, R & AT s m i B g
ey 2T

S, PRI PTRIR S SR, @ BT R AR 90 5] By A% A Al R 89 R
FRET, AEFRTAEP R GETIME QI

AR IAG TR P R B EEf L RE, T HATE P A
I VR -

RGP LA, @PTARIZIMG| A mmE e -F125, iz

W AL IE R A E AT IR R



10

15

WO 2022/032989 PCT/CN2021/073357

L, AT RARAE BT AL, @ BT IE 9N 3] By A AR 2 69 R
B, AR TP LI WEITMELE

FIFPT iR AL AR G AL F F B T K AL

YPITR S #AEAL L TR A RAEET, B & AL 590 3] By Ik &
FA1E 5,

g, 64

Gt BT L 2 ARABAK T P 38 o A6 FRAB 69 45 42 1Y 9]

LR KT R F TR AR, R & AT 4R R 5] B A%
S5

ARPFAPLRET —HEAT ARM £H44 CPU B3k E, &
HERE LAt H F T

A RREL, ATFRRPEABEORSAHK; &P, Z4d

T IERED AT R EENIEMI B EE

Frif x4l 24, R TARBAITEIRES 54, & AL 4297 3] By 4 4 48
REGE AR S, ARSI AT E T R A B BT IE

T, TAEARREALEKATRREEZREZAMGYELS

ik, HABERELLEANTELERT T



WO 2022/032989 PCT/CN2021/073357

R AW T2, ATHBAABEARELZROGEELAHAT
A2 3L IR b FRAR
A Em TR, AT YEMEEESRL L L ERMAE, A
PIT 3 35 90 5| B A AR 2 T 43 5
5 Tk, EOIERERITET,
kB ARt R, AT SRR EE AR S HFEE S UK
TR T FRAE Y 45 82 08 1) 5 5 P ok 4 B ) R F & T R 0 I A B,
N fi RPT R 32 %] B L@ TR IR B S 13 5
g, AR EALOETETEAEHTET;
10 AT ETEAL, ATREERGTAFT RLEZSHEEEFE
AAL, TR P RAEE G,
Tt i T % 4, B TRIBITADFEAL, & 7RI I 5] B 45 40 48
B -FES, AEH AT R BB WEITME,
g, MAEHRTELERATHEMADHREARTRIFTH
15 BPLFRWHHARAE; BAMEDRERALIPTEDFARAER, NG ATE
IR A AR 1
T, EEEHEETE T,

Frif ARt o, AT ot B if s ARAEAK T AT i S AL TRAB 89 4%



10

15

WO 2022/032989 PCT/CN2021/073357

get i) B AT F AR KT R F TR e AR, R AR R AT R 42 A
¥ LGRS A s e RS,

AEPAFEAPILRGET — A FAAT G40, P&t BT
BEHEMAMNR EEMA T ENAR, TR LA R AR TR E
e B AL — P 69 &£ F ARM £ M 69 CPU B30 75 ik 89 F 3%,

MEABRGTETAES, AT ARM EZH# CPU F 9 2 4 8045
EAMEREFE, FARER IS AP R LAEE; HEAEIRETEZERNR

BRAMANME O 5P LB EE, TR ARE R
BHE R TRIFBZAMB QIZF IS, @ AT IR G| B 47 dn A8 2 69 &
25, U A P RAEERNETME, BLRIEARTELIEHS,
AP TURBE MRS EPI KA AMEGREE, BTERE
WIRHET P RAEFEZRTETHSOEMEE, LT ARM 46
CPU M A AR TREARTEEFBIN, LXRET R AR5 4,
AR e dEe 5P e RE R WM iEE, FAEHIN
A TRFRRG T REFEZGRELLK, @M Brrrinm e
FRES, DEFPREALEZWEAMNE. EZHARTEP, BLRE
AMEEEFRERRZRERINMS, BTURS T34 AR EE

KERF P A EEZGENDSGEME T, T AARE P R EE



10

15

WO 2022/032989 PCT/CN2021/073357

BH8RESH, KA P RAEEZGEIMLEHE,

P B 3% 9

AT RF AR KRKIAEE, T @t ks b g 44 M
WHBEBREEGAE, 2R H LK, TaRHETHHEBRIRAKRLH
B — R EHEP, T RMREBRLARAAR KRS, BB AERTH)
QAT T, TTARE I LR B RF L6 E,

B 1 AARRAREB RS —F KT ARM &4 6 CPU %3 R 4

LM TR

28 AR FEAPIARA G — i Z CPU & 91 4 32 69 5L 1498 & % 3
XA TER;

B 3 A KRR GBI R — A KT ARM 244 CPU #3917 &
o RAER

B4 A K KPR EPREG—F KT ARM £ 46 CPU B3 &
M TER;

BSARAKHAFEPRES - ENT AR RO TER,

EHRKEFT X



10

15

WO 2022/032989 PCT/CN2021/073357

TaKEeEARXPFEPTAORE, sTARLALEP T ORRT
EHTHR ., REARRE, K, PTRE N R IE K K — 3
DREP, MAREIHKEG . AT AR FOKAG, KAGHREE
BHARAREZH ORI ERTFIHATIRT, PTRF QA KA FK L,
A B T AR AR TEE

ATHEABRMBOGARZFHEBRALATE, TOLELHHE
Fo BLAK 56 T XoAT A K AAE#E — 5 69 3 m il .

HTR, #@ANBARLRRAPIRENG —METFT ARM RH#AH
CPU 91 & 4. B 1 A & K K P 4240 — 4 A F ARM R 4 4) CPU
EMAGWENTER, ZALALKELERET EIFESHE (Baseboard
Management Controller, BMC) 11. # % 4= %3 # (System Control
Processor FW, SCP FW) 12 fe s 4 32 %5 (Central Processing Unit /
Processor, CPU) 13,

AREEEHE NI EARBAME O 5T RLEE 13 694290 5]
Prieds, AR EEEFE 11 A TRBZLE GRS, mI=M 3] B
e E e FRE T, AERPRALEER 13 0BT ME,

RARMF 12088 ED 5P R EE 13 WM ML,

RAAEHRIH 12 B TREARG P RELER 13RI AHK, 9&FEM

10



10

15

WO 2022/032989 PCT/CN2021/073357

e eyl FE S, AR T RAER 13 9B TME,

EARRKPFEHRB P, BT REEREZEHSE 1T RAERST T R
AP 13 EATM B KBS EE,

ERIRER T, AREEEFE 11 T 8T CPU M4 91 ;R4
IPMI (Intelligent Platform Management Interface, % fit-F & E 2 E )
Ay 7y X E AT P R A E 13 BT MBI H,

YA CPU M 3R A B, &£ AMARKILF, T AL BMCweb (F )
FedmFF A CPU MRt 0, Bty X245 P RAEEE 134
=90 5| B (HIGHTEMP pin) 4% #6938 B 4 N4 5 @ (General-purpose
input/output, GPIO) &) &K &,

H A, CPU M3 T A4 “fk A CPU M307F2“X 1] CPU %
I

AP TOARBELAMRSS PERAETL ATEOME, BT
CPU 9L M, £ AKX ARKABI T, TAKFH 7k s CPU Fiz
FARAE BARME ML A, EAREEESH S 11 @3 BMC F@ /& T CPU
Meome i, L4EAE A P NGy B AR Mt e, AR4B B AR 4 90 L 0
ST GG FESRALR , o) 42 90 5] B A% A AR B 69 B R 4E 5

AP, YRS E P &4 RAEGEEEAN, APFT

11



10

15

WO 2022/032989 PCT/CN2021/073357

A “ ik R CPU 317X A CPU M3t 1, s, AR EFEIEH S
11T EAMmARE o TEREE, FAPREER 13 49% M
A3, BT R AR I3HTEMAIE, TUAPHHEFT L
%, BRMEFSHEET R A

LAMSE PSR RMEHRERSN, AP Ta# ‘X
Hl CPU 3773 A CPU M3, suid, AR EFELEHE 11 T At
BRAMANRBE R TESAE, A ARt PRLEESR 13 9% ML
B, BAXATPREER 13 9HFMALE, TAKEF RAHES 13

85 BMEEAT, Al AR R E R R,

VAOIPMI & 4 A, £ BEAKREIF, TR E OEM (Original
Equipment Manufacturer, R4E5X &HFEF) o4 5K, FEARE LI
FE N SN mEEGERMARE o RSETHKREAFT
AR L AR F BT S RAMEGER, ARETEEHNZ 11
HroONAR R 69 IPMI 4 4, EAARE =5 5 11 REZ AL 4 IPMI 4 4
R ECETEAN R 0l DA A ol R

AERFREAY, AREFEEHE 1l TRET /KM AME 65

KX, KRR RAEE 13 9EMFMA, AREEIEHE 11T EL

12



10

15

WO 2022/032989 PCT/CN2021/073357

BNl o F X, XHT P RAEEE 13 6% IR

B AR FE AP P, IPMI 4 4 69 X 3T 2hde T

“ipmitool -I lanplus -H bmcip -U admin -P admin raw 0x3c 0x04
0x05 0x00”: A T fit X CPU ¥ 3 AL 4] ;

“ipmitool -I lanplus -H bmcip -U admin -P admin raw 0x3c 0x04
0x05 0x017: A F 48 = X Hl CPU I S AL H

B IPMI 4F & 7 “0x057% = 89 & KA F HIZH F 11 8940 N4y b
o GPIOS5; “0x00” %71k & GPIO5 A 1&; “0x01” k&K E GPIOS

A

3

o

BEARRPFERG P, TURM T4 AR E R, ETK
MEEIERE 11 FANPRLEER I3HFEFHSHEMLEE, Hib
BBy, TTAMREF RAEE 13 aF RS54, B R LG4
12 Rt P AR 1389 MA 2,

ERRPEHRB P, PRAEE 13 8 F0REILAHKTAOLIER
JE A B Sy A,

VAR B A AB, RAERNMA 12 TAREREFRBEmL

BESE, QEWMIHERALGEFEST, AEFHPRLALEZE 13

13



10

15

WO 2022/032989 PCT/CN2021/073357

A IBEATIRE
B BARE I, TAEE SR ES 2 ERE, R LB N
12 TUAAB R EAREAROEBEESRAGTRLIR R LRMA BB

B AR AR R EIRAAR, R P RAES I3 EWEETS,

b AR 13 PATERIRAE, RIEART RAEE 13 0B A
o, B R AEFA4 2 AL BEAREEMOEESKLBLIR KL
FRAELE, M @EM3| Mk e-FES, Amizs b4 E 13 3417
FE 97

PRAEE I3HEBEEMEETLTE, BIx P RAEEE 13 HATHE
M, TAMERP RAEE I3WEEM. TP RAEE 13 0B EMAIK
EEEFRETHREAAN, LT T AKX F P R A E 13 49 M5 9048
("

EAKREZIF, RAERIMS 12 TAETEEFEESEHG R

HBAKT R T RAL GG HF 0 W), Y H et X T RF T HR e
{AEf, MmiEmsamaeF e, AmXHsd A®E 1368%
IR AR AE

BARARPREB T, RALH A4 12 EL480NF RAEEE 1369

BEAE, TAATRLER 3 BAIS5H, AHERTRLESE 13

14



10

15

WO 2022/032989 PCT/CN2021/073357

PATESNAR4E, BA T RAER 13 RETSFEIMT.

A FHAL AP, R GIEH A4 12 TARBRIG P A EZE 13
W8 EEAR A, THEPRAER 138 HEMA; RF|AHEMA, 91
A A Al A TS, R P R A E R 13 METME,

FEAEEREIF, TANHHE AL R I LG HFHRAE, R R155 20
HI2TAAM I HRBERGERITHERE P LR IARAE: S HHEA
A RAER, WHAF RS 38 EaH#£LSH, §FE23F L
WHE N3 PATEMBEAE, RGP RLEES 13694, Ak, 2%
1= H] B 12 Al S AL AR T AL TRAE BT, W ) 45 97 5] By 4% v 4K -
25, Amigsl FRAEEE 13 FA4T %7,

PoRAES I3HNHHAEETLE, Bl P RAEESR 13MATH
S, TABKT R AES 136 h#HA. P RLHES 1369 HHEAK
BAEEFRETODAALN, LI T AX F 5T o A E 13 895 MR
("

B REARKIP, RAERIAMH 12 TAR T HHEAIKT AR
RS B AL R KT RF T RO R, B 4R 9 5] B
S5

EARAEXPAFEHRG T, ZAEF R 1283 HPRAES 136

15



10

15

WO 2022/032989 PCT/CN2021/073357

DAL, TUAEFTRLER 13 HHIHE, ANEHTRLES 13
PATESNARAE, BAT RAES B3 HHEISFEBRBIKT,
ERRPEHEG P, ERELIEHE 11 o R L4534 12 prik
FHPRLER I3OANKTAASA, TUSALE 2 -8 —%
CPU A B mMA AL EEXANTEE. B 2 & n A4 CPU
A%, 4% CPUO-CPUn, CPUO-CPUn ¥ A+ & ® 3% 13, BMC
AXRELIEFE 11, SCP FW H F 4Lix 4|34 12, BMC 7T 2Ll T
— /A~ GPIO 3| By £ 3L 5 — A~ CPU #9i£4%, BMC L35 CPU &9 4537
Al M i& 369 GPIO Al ¥ XA 24, Bk, — A BMC T AR 5 % A~
CPU %4, KMmENM A CPUMIREGMAIE., B2, SCPFW 49
EHBETUAH SA, —A SCPFW T AR 5 %A CPU #4#, Ak
EAATH A CPU W2 B9 A 22, i3 — /A BMC R & 5 % A4 CPU
#H, TEE BMC X0 54 CPUMMEEMAE., FE, @
F—/~ SCPFW B it 5 % A CPU #£4%, 7 ¥ id —/~ SCPFW % 5t
% A~ CPU &9 $t& M 3R 4L 32
MERBRTETAEH, T ARM EM 4 CPU %M R 4 0.4
EMEREZEHE, RAEFNG P REEZE, HEAERTEEHR

BRAMANME O 5P LB EE, TR ARE R

16



10

15

WO 2022/032989 PCT/CN2021/073357

EHE RN TRBFBZLLBGIER B S, @ EIZING] ML 48 2 e -F
25, U A P RAEERNETME, BLRIEARTELIEHS,

HRAPTURELS MRS E PSR AMEGER, BT EARE
WIRHET P RAEFEZRTETHSOEMEE, LT ARM 46
CPU M A AR TREARTEEFBIN, LXRET R AR5 4,
FAEHN A ED 5P R AR BN i, RAEHH
PR TRBHRREG P RLEFZBZGRES LK, @15 Brid i 4n & 69 &
FRES, DEFPREALEZWEAMNE. EZHARTEP, BLRE
AWRERIEHE A LIRS, RTARM TSR N EEE
KERSFF R EZGERHSHOEMEE, XTUARE P RLEESR
B FMRESH, KR P RAEEGEMLHE,

B3 AKRHAREPIREG —FET ARM R4 4 CPU 497 7 %
BRAEE, &k

S301: FREBUP 432 5 69Kk A 5 2

BEARARPERB P, TARFEPRALEZEZ g FHRSSH, BT
FAEFRIGFAST P RAEROEMEE., X, FEEFIN4FY
wHlEo 5 RO G| Bk E

$302: RAEIRE S, WILIM3| it a2 25, A

17



10

15

WO 2022/032989 PCT/CN2021/073357

ok kbR B TIRR
FoRAEE O FORSESAUT AR E S LA HME,
AR B S BAP, RAEEFIRAFT ARBEREERESHNGEL
A, QIR B MR LGRS, S P R & R 65 TR

B2
28

o

HEAKREZIF, TANBRES XIS B LR, R %430
BTAFIBREERESEMOEELARAGCHEIF L LRIE, $BE
HHAR TR ERRAER, MAAP RA IS MBEELS, F 23
bR B PATENEE, RAERPRLEZNERE. Ak, 324
EHE AR REFRBSERMOBRE S MBI ERAEN, W&
MG B AE MR E 125, AMmissl b e & B 37 %90,

TREEROBREELETEE, AL T RAEEZHATHER,

‘3_\

AR R ERGREE, YT RAESHERAMEKRILEEFRS
T AR EAL R, SbAF ST AKX ) 3 b oAb 23S A9 TR ST ARAE
EEREAP, ZAEHNGETALRTREEEREZEAMGEBLE S
AT HOR T RAL G M 4 0d 1 S 4 0d 1A K F &% T #k o A o,
W #4290 3] B A B 25, A K A e AL 3 % a9 PR AR A .

B ARAKARAEP T, RARF A ELHN P LA ZGEL

18



10

15

WO 2022/032989 PCT/CN2021/073357

f, STUAE P A HERETSHE, R IEH P kAR IAT F IR
tE, R P A B IRET S F AT,

AT AEAE A ), R GIZH 4T AARBE R RGP R AR B & &
el FAL, THTRAEEEGIHA, RV\DFHEA, M5 P tE
WAL A FES, AEH PR E BN ETAE,

FEAEEREIF, TANHHE AL R I LG HFHRAE, R R155 20
BT AA G ARERTRAIFHETLRO AL, S HHMART
HARAER, MHEAPRLEZSGLEAHHELS, T2 RAEESR
PATEIRIRAE, RMBER P RAER NI, Ak, I F K534 A
BT T HAEAR T A TRAAE, WEismamaEmKe-FEs, Amiz
F) op g Ak 2 B B AT IE T

FRAERGAHAETEE, BIAN P REFZERATHER, T
ATEMR T BB WA, ST RLAFZESVWIHRARIEZEFTRS
T Ay AEAER;, sb B ST LA K ) 3 P e AL B3 A9 TR SRR AE

AEEKRRIF, RRIEFIMT AL T AR T AL RAL G 35
Geabla); HAFLE R K TRE T HGk A AR, W S 4xR 5] B i S
wFAE T

EARARAEP T, RAEFAFHFBIFE P RLERZO A

19



10

15

WO 2022/032989 PCT/CN2021/073357

B, TAAS R HAT S, ABIEHR P kA E R PIAT IR
1B, BT RAEEZDHEISHFEBABIKT,
WEABRKRGTETUA S, RAERNINHFOERNED 5P itE
O EMAl ki, AR AT URRT RAHEZ GRS S,
WR/IZRES S, EMG BEmAa e -FE5, Aisd P ibE

ROWBITRE, EZBARTEY, ZAIEH IR TAREF RLAES

O HeREAH, RSP RAEERGEIRLE,
B4 REFAEHRMREG —FFET ARMEMHE CPUME T
HMEMTER, LEFRRET 41 52T 42;

RREL 41, AFHRBR P RLEEGRESK: £b, R4iH
W R B O 5P LB ik

THIE T 42, A TRBRE S, G5 Bt m e e -F13
5, AR H P R R BB AITME,

ik, RIRETEKRTRIUREERSHMGEE S

i, HHRFELOFEFGTEAERTELT

FlerF 24, ATHEBREAEZREEFMGBESHKATHIMRKR
ERRAE

HmTEr, AT YERESMM IR ERMER, W &IER35| b

ik e F 142 7,



10

15

WO 2022/032989 PCT/CN2021/073357

Wk, AR A %R T,

BEGTEL, ATARTERAGREEMNEESMKTHERT
FRABG Lo i, B KT RE T HRe AR, WAk A5
¥ AmER RS EFES,

T, EHELOETLATEALRERT LT,

HETEL, ATRBERG P RAEZE L EMEFRME, 7
b gk b 22 B 69 o HAh

EmTFEAL, ATRIESHEML, 05 Wi e F12 5,
VARE ) Pk AL 3T B RGBT R E

Tk, T ELLEEKATHEEARBEAGTRIF AR FILE
G HATRAL; B A AREAR L AR, W w890 5] By £ Ik & -F 13
T o

T, EEEHEETE T,

HHATEL, RTARTHAEKTHHEBEGFLER,; L
genb i KT RF TR AR, WAERESETLHEMI] ARG
LA

B 4 P 3 2 5% 56 45) P 45 AR 69 LB FT A A L B 3 BT X e 5% A6 4R 49 AR

xWHH, TERHF——FiE,

21



10

15

WO 2022/032989 PCT/CN2021/073357

WEABRKRGTETUA S, RAERNINHFOERNED 5P itE
O EMAl ki, AR AT URRT RAHEZ GRS S,
WR/IZRES S, EMG BEmAa e -FE5, Aisd P ibE
HOBITME., ERHRTEF, RAEFFHATUAREF R LEZR

B FMRESH, KR P RAEEGEMLHE,
ARPFHBERET T EMTEAEANRS, B 5 AT,
AT AR 5 EAME T HEMALF 51, T HEAAEF 51 #A

EE%%}L?T sz‘g‘?}%&ﬂiﬁ/f%#%? Z@{;’] é’ggga—— ARM ;11%7];/‘3 é{a CPU F%j\;ﬁﬁj%

89 ¥ 3K .

VA b st AR B SR AR AR BT B2 4 09 — A K T ARM R My 49 CPU %97 &
Y. ik, RERAENTEEHMN AT T EF@®ANZ, LABFE
AFAPIR R Bk ey XL, FAEEP T RHLANHLE LR
P ARRBZ A, EAERPZ AR AR s A LT, 5T
KRAPINTHEEMET, T HERAEM NI T EMIT R, AR
OB R E, MXZIALSALFTERSHRANRT, R 54d, FT A
BHAMBO L BHARARKRH, EXRB AP REGANIRT, L7

CASE A R A B 4T & T okt A s 4, X 2k gt A 42 4 L 5 ON R R A A

22



10

WO 2022/032989 PCT/CN2021/073357

FRGHFIPTEEN,

FLARET A —F FIRB], &4 KL P AT AT FE 5] F K
WETHELREL XS R, RBALTF A, TEKEFRE —F
L RFI, AT HREALAR A Fii a9~ 3k, £ LK
FLBBEBAR - MBEBAEAT ZTHNARA TR, TLHRITE
AR AL R 2 77 Xk AT, MATHR T ENHFE R AFRT 4R

B FLRHKRKART A A6 8 A RERRE 7 kR R ILA

At

Bk Ae, BRI RN L INAAA S KARXHAGTEE,

A ARL P NTFTE RGP FERY T EREEFN T RTUAE
RAA, REBPATORMA R, A F _H 0N EEkRFHh. M4FER
TUETHEMAHE (RAM), A4, RizA#%5 (ROM). £ T HA
ROM. T #2442 ROM. ¥ 5 & . &, THFH#EL. CD-ROM,

REARGBA AN Fn G EE R CH XS BEHA T T

23



10

15

WO 2022/032989 PCT/CN2021/073357

wn # B K B

1. —# AT ARM £#4) CPU M FE %, AFEET, 0L
MEEEHE, RRIZR I ap A EE

TR AWM EEEF BB AMABRBE D 5MAPRLEHEE NI
Ml rikdE, AEAEAREEZEHERN TRBZBLIGHEFKS, GO
AR M R FRE5, AR AP R A B BTN E,

TR R AR AR E O S P AR Z M5 Bk
B, MARKEF 4R TREBRIG L P RAFEGRS S,
D7 AR R DS I A oE ERC O o I S A A SO el

2. BRAEERAEZL 1 ARG EAT ARM £#46) CPU BM A 4, #
HIEET, MAZRAEHIGATREZEFAREEWOEESHK,
D7 AR R DS I A oE ERC O o I S A A SO el

3. ARAERANEZK 2 ML T ARM M) CPU B3 A 4, £
NIEAET, MARZEHINFEARR TR LR EERSHiINE

BAKATRTHRERM: %9788 A 5 M AT L ERMER, N

24



10

15

WO 2022/032989 PCT/CN2021/073357

BRI D e o | Uy R ER

4, RIERFZEL 3 HAEGLT ARM £M4 CPU B3 A %, £

WMAEET, AR RIEFAHLIRN TRITMAERAFREEARGEL

BBART HOR T IRAB G M g0 ) s B AT 80 Wl K T R&F T HR e

AR, W @ AT ISR G B A A & e AR T

5. BRAEMF K1 A ET ARM £#8 CPU 31 & 4, #

MHIEET, A RREH AN TRBERRGTEF RLEZ LR

B RAE, WHEA AT RAEEZGIHMA; REFAEDHM, G

HRIEIN 5| By Al L 69 & 12 5 LA Rl TR o e 2 B Y2 TR

6. WRIFERAZK 5 PTG AT ARM £4469 CPU B A 4%, K

HIEET, MARLEFITIHFELERATHHE N AIRBARERIT A

BT IR AHIRAL; BRI HAEAR LR HARAER, W& Ak

IR G| A AR R T

7. ARERFEERK 6 TEGET ARM M4 CPU F3 A 4, X

MAEE T, PR R RAZ H AL A T 4t AT ik A HABAK T Pt o 46 1R

o540 ) BT ARSI A KT RF T IO AAEN, Wi

25



WO 2022/032989 PCT/CN2021/073357

el AN R I A S E
8 ARIEALA &K 1-7T & —AATE a9k T ARM A4 8 CPU 30
A4, AREAET, MAEARETEEFEZ LKA TEL BMC |k
7 CPU ML, L3408 A F MoNe B ARlESRE R, ARIEPTA B
5 ARSI AT A TERAR, @RI Wb L ek 15,
O ARIE A £ R 1-THHEE—RAHAEGLT ARM ZH & CPU %M
R, R4 ET, TEEAREEZEEF S LKA TRIEZILD 4 IPMI
A, W BT AR SN G| B A A AR R 69 | R A 5
10, —# K F ARM &M & CPU B3R 7 &, EHIEAET, 815
10 KRB PRAEERZGRS LK AP, FAafEHStizdiEzo s
WPk Ab 2R G 459 5| B ik E
RBITARS S, AL R| Bt e e-FE5, iz
R A B BT ME,
11, RBRAZK 10 Fr a9 £ T ARM £ M 49 CPU &30 75 %,
15 H&FEAET, MAERRYRAEZZHORE SR

RECR B A BB AR R SR

26



10

15

WO 2022/032989 PCT/CN2021/073357

12, BEBRAEZEK 11 TG L T ARM E#9 CPU B9 7 ik,

HAF e T, PRERIEA A RS S 4L, ) PTEI2 9 5] B 4% fr A8 L 69

FAET, ARSI ATA T RAEEZ BT EQIE:

FIBF AT B AR BEFRGBES AT LT RR LRE;

Y TR B B A RAR T R LR, W & AT AR IR 9T 5] B A% A K R

\//f«;—"
\=4 Le]

13, BIEBRAEZEK 12 rE69 45T ARM E#8 CPU %90 7 ik,

HaFie e T, L84

Yoot TR B AE B BAE A9BSR T R T RRAB 89 45 S

)

YA F St kKT RE FHAutnan, 0 &AL IR0 3]

14, HERAEZEK 10 riEe9 4L T ARM E#89 CPU %90 7 ik,

HAF e T, PRERIEA A RS S 4L, ) PTEI2 9 5] B 4% fr A8 L 69

FAET, AR TR P ARSNGB TME O

ARIBE R A PR o R A B R fe AL, TR TR P R A

27



10

15

WO 2022/032989 PCT/CN2021/073357

R WAL

RGP LA, @PTARIZIMG| A mmE e -F125, iz

W AL IE R A E AT IR R

15, ERAEZEK 14 rie9 LT ARM E#89 CPU %90 7 ik,

R AFIEE T, PTEARIBATA DAL, @ PTEILING] B 4F 448 i a9 & F

25, AEHHAEF RLERZGETNELRE

Flog T AEEAR G AL F BP0 T e AR

L AT S ACAEAR TP A A IRABES, Ny AT 3290 5] By A% K

\//f«;—"
\=4 Le]

16, HERAEZEK 15 69 4L5 T ARM E#8 CPU %90 7 ik,

HaFie e T, L84

Yoot BT iR o FEABAK T AT 8 2 AC TRAR 69 45 42 B 1)

LA A G A KT RF T IR AR, W& AT 42 9 5] B

17. — 42 T ARM 4#6) CPUMMEE, AR AET, LR

B H T Ae d ) T

28



WO 2022/032989 PCT/CN2021/073357

AR BRBREL, BTFTHRRPREAFEVWREIALAK, £, E4ix

T IERED AT R EENIEMI B EE

Frf A B L, R FARIB PR A AR, P B3] B 4 A

REGE AR S, ARSI AT E T R A B BT IE

18, — At FALT A0, H4Fiee T, it FnTn s

N BB A T AR, P i AR AR AL B B AT B K e

BAZEL 10 E 164/E—RAFEGE T ARM £ 48 CPU &30 7 k49 &

L3

29



WO 2022/032989
/— 11
1
H
AR A E ﬁ
SfL UIE i N
H
1
AL |
W
I

PCT/CN2021/073357

13
Z
9
o | RRALELE
i

1/3



WO 2022/032989 PCT/CN2021/073357

BMC kel oy ]
SCPFW g 00
m 2
301
SCHL Fh oAb B B Bt A SR
\ 4
AR BEL, 0PI L e
LT, LA T S AT 5 B AT A

B 3
41 42
2 2
k| | @
1 Gl
. .
Jt Jt
B 4

2/3



WO 2022/032989 PCT/CN2021/073357

THSEAL RIS A TR

51

y:
/

/
/
{

{

LR

3/3



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2021/073357

A. CLASSIFICATION OF SUBJECT MATTER
GOG6F 1/324(2019.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, CNKI, DWPL, STPOABS; F'SL4b 88, o db i BT, (R ks, IR, ThiEE, 51, P55 ; cpu. central processing
unit, sensor, temperature, power consumption, pin, level signal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 111966209 A (SUZHOU INSPUR INTELLIGENT TECHNOLOGY CO., LTD.) 20 1-18
November 2020 (2020-11-20)
claim, description, paragraphs 6-125, figures 1-4

X CN 108304295 A (ZHENGZHOU YUNHAI INFORMATION TECHNOLOGY CO., LTD.) 10-18,
20 July 2018 (2018-07-20)
description, paragraphs 5-85, figures 1-3

Y CN 108304295 A (ZHENGZHOU YUNHAI INFORMATION TECHNOLOGY CO., LTD.) 1-9
20 July 2018 (2018-07-20)
description, paragraphs 5-85, figures 1-3

Y CN 104679213 A (INVENTEC TECHNOLOGY CO., LTD. et al.) 03 June 2015 (2015-06-03) 1-9
description paragraphs 5-70, figures 1-2C

A CN 106598814 A (ZHENGZHOU YUNHAI INFORMATION TECHNOLOGY CO., LTD.) 1-18
26 April 2017 (2017-04-26)
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

06 May 2021 19 May 2021

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/CN2021/073357
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 111966209 A 20 November 2020 None
CN 108304295 A 20 July 2018 None
CN 104679213 A 03 June 2015 CN 104679213 B 25 August 2017
CN 106598814 A 26 April 2017 CN 106598814 B 14 May 2019

Form PCT/ISA/210 (patent family annex) (January 2015)



Efrte R iR &

I B B IR 5
PCT/CN2021/073357

A ESIRbaES
GOBF 1/324(2019.01)1i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
GO6F

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS, CNKI, DWPI, SIPOABS; HHsRAb¥Eas, Fouibiesn, (L%, |HE, W#E, 310, B P EY cent—
ral processing unit, sensor, temperature, power consumption, pin, level signal
C. LEE s
% AU SIS, BERN, IERMHEEETE PRI
PX CN 111966209 A (FRHREAERIEE RAE) 20204F 113 20H (2020 - 11 - 20) 1-18
BRIERF, 61258, K14
X CN 108304295 A CRH=fEE B AFIRAE) 20184 7H 20H (2018 - 07 - 20) 10-18
i 5R5-85 . 13
Y CN 108304295 A CRH=fEE B AFIRAE) 20184 7H 20H (2018 - 07 - 20) 1-9
i 5R5-85 . 13
Y CN 104679213 A (FOERIFHRAE 2) 20155 65 3H (2015 - 06 - 03) 1-9
T 55-70E . E1-2C
A CN 106598814 A CRH=fEE B AFRAE) 20174 4H 26H (2017 - 04 - 26) 1-18
E'a

[Nacssepprecms: b .

TR R

* 5 ASCHF R R AR,
“A” PAARRAIFISRIZER TIE R — BRI A RO
“g” EBEEF'%EIE‘J%iﬁ‘zﬁé\\%ﬁﬂ‘lﬁﬁaﬁﬁ%ﬁ%ﬂ

“L” ATREXTULSCAN S IR BE R SO, BOM T o — R S
E’J/W‘EElﬁﬁ%I%E’Jﬁ%‘lﬁﬁ%lﬁﬁmﬁﬁ%l)ﬂﬂﬁiﬁ (G IERES

i B )
WREOSKAT. FH. BRI A T8

AT B SE T bR #iE HEIR T BT R OLSE A H RSO

“g”
“p»

“77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE
R 2 B B B A i S

“x” FRRlAERII AR, BME LSO, NEEREFIRAAR

?ﬁ%ﬁ' R AR RSN

E[

“y” fF ARSI, B2 7 il 2 2R A e f

LG g 0 AR AR 508 i 2 LT, KRR K
Eﬂ/Tﬁﬁ@J e
“u” [FRBRERMEISTH

IRl B iz 2R S o e A ) H 341
20214 5H 6H

V] oz B4 5 M 2 1 341
20214 5H 19H

TSA/CNF 4 R FITHE 25 sth bk

o [ [ 28 iR ARy (TSA/CN)
o b T U DX TS L6 5 100088

fEH S (86-10)62019451

ZRE R
i

IS 86-10-62411653

PCT/1SA/210 3 (58271) (20154E1 1)




Bl H S
XTREERNESR PCT/CN2021/073357
Wit 4 8 0 B RS el Gl el
CN 111966209 A 20204F 117 20H T
CN 108304295 A 20184 7H 20H T
CN 104679213 A 20154 6H 3H CN 104679213 B 20174F 88 25H
CN 106598814 A 20174F 48 26H CN 106598814 B 20194F 58 14H

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report

