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101 BEFORE A PHYSICAL LAYER UNDER A MULTI-MODE
BASEBAND CHIP ENTERS A SLEEP STATE, ADJUSTING THE
PHYSICAL LAYER CLOCK ACCORDING TO A HIGH-FREQUENCY
CLOCK CALIBRATION SIGNAL AND OBTAINING A CALIBRATION
FACTOR ACCORDING TO A REFERENCE CLOCK SIGNAL AND THE
HIGH-FREQUENCY CLOCK CALIBRATION SIGNAL

102 AFTER THE PHYSICAL LAYER ENTERS THE SLEEP STATE
TRACKING AND COUNTING A REAL-TIME NETWORK TIME BASE
UNDER THE REFERENCE CLOCK SIGNAL AND ADJUSTING A
TRACKING AND COUNTING VALUE ACCORDING TO THE
CALIBRATION FACTOR

103 AFTER THE PHYSICAL LAYER IS WOKEN UP, LOADING THE
TRACKING AND COUNTING VALUE TO THE PHYSICAL LAYER
CLOCK, AND THE LOADED PHYSICAL LAYER CLOCK PERFORMING
COUNTING UNDER THE HIGH-FREQUENCY CLOCK CALIBRATION
SIGNAL

(57) Abstract: Disclosed is a clock calibration method, comprising: before a
physical layer under a multi-mode baseband chip enters a sleep state, adjust-
ing the physical layer clock according to a high-frequency clock calibration
signal and obtaining a calibration factor according to a reference clock sig-
nal and the high-frequency clock calibration signal; after the physical layer
enters the sleep state, tracking and counting a real-time network time base
under the reference clock signal and adjusting a tracking and counting value
according to the calibration factor; and after the physical layer is woken up,
loading the tracking and counting value to the physical layer clock, and the
loaded physical layer clock performing counting under the high-frequency
clock calibration signal. Also disclosed at the same time are a clock calibra-
tion apparatus and a computer storage medium.
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BERB Yt FANLHG S RO, PR SRR TR, RH
FREGIE T, sk K30 BAF ) TARARBARM T35 B o B4 69 3k 30 35 #E4T,
Bst, wREH PRI A E A RE, AT RBBEEL. N
BEWHEART AT . AAHEAF -7 FA, REXFHESHLRLE
REVBS R, dok, #hBRB LSRRG AR E B RS OHE
Fate st 2,

MAEFERY, BHEBEE K it 5B F 445 % 8 (TD-SCDMA, Time
Division-Synchronous Code Division Multiple Access ). & % # 4~ % Ht
(WCDMA, Wideband Code Division Multiple Access ). &k #1:#t (LTE,
Long Term Evolution ). X # ¢L3&2 A% 5)18 13 % 4.( GSM, Global System for
Mobile Communication ) /i@ ] 548 % 4 JR 43 K (GPRS, General Packet
Radio Service ) /3% 3% A % 4% 1% & GSM # ## K (EDGE, Enhanced Data Rate
for GSM Evolution) # GGE (GSM/ GPRS/EDGE ) Z# L% & A+, #Hk
F 32K RAYAE A HORF AR, $3E (PHY) RARFFHEKE, HHE
BPAT & 2] K M HEARRIROR . ENFEEIHAPA T REIRK A4z, @it
32K B A7 £ IR W 24 52 B B AR 69 SR IR 4K, T S 3R B RS AT AR BE BT, 32K
BE AR 3 52 B B AL T S4B K 15 04 38 B BT AT, VAL CRIRIE IR B RTAT AL L
P AR AR . (2R, B TIRZAE, 147 32K a4t K, Bk
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ST ER T MR ERNBIRRSAT, AR SR AF R EAZ 5 A
A RN, FEARIE AR R ATE T A0 BT S U AT BOR AR T IR RCRE B
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Frid 438 Bt NREIRR S B, EPTIR AR ERT AP AE 5 T AF P& 52 A B AR
TRRIZIT AL, FHARYE P iR A8 B TR AR 3R IR 4L

Pk 4 38 BAR B G , W BT SRR AT S A o BB BT iR M 38 B AT AR, Ao
BUS 09 RN AL PTIA S STAT AT EURE T TS

VB A —FF Z3F N, PTEARIE & IR BT 47 ROEAE T R A L 4h 38 & BT AT,
eLi5:

Frid 438 Bt NRRIRIR ST, B &I EF K,

it S 3B RSB s 3541 i 4 38 B B AT B\ 3B TR

Frid B EM R ARG, XA SIS, RAPTEDIEE 4T
A

A —Hr 2267 X, BTk ERTATE 5 4 32K ARSI 47 42 5

VB —HP E3 T X, PP P id sRIZ 1+ A An 3 8| PT iR 49 32 B B 4T,
A BJE 6y W3R AT R TR S AT AR 5 T AT, a4

PR SRR HAL A B B FT R M B B4, 45337 64 4h B E BT 4T,

K BT R A7 64 4 BB AT R T R SR AHATBCRAE 5 TR AR, RIRE S 8
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B AE T AT I AP AR TR ECER T TR RN
IRAR A S, AT R A ERTAPAS 5 T Af P 4 5 o Bf AT SRIZ T 40, JHRAE
P KOR B R SRR S PR DB B ACRBEE , AT SRR A
BB PR M B EATAY, G 64 B R B AT TR BB AP REAE 5 T
T

Pk B AP 3 ) T, BB A 354 BT B AP 004 I 8 a5 A BRT iR
B4 L B 1T T ey E

A —FZHFT N, FFESIEELA, REAEFEDEELNE
IRARESRT, B HAEEFK, TESIEEFRMAIE, 4L
WERNSGIABENE, MASABENKRTRG, XH SIME41E5,
R TR A3 B BT S0

YA —Ft 2T X, PTAGIMEERA, BuE AWK AT IRt 4 EIm
BE| TR IR B U AY, 135\ 09 3L BUTAT; NPT R 7 69 4 2 B A AR AT
® SRR T TR, RS 6T M R AT AT S BT A & S A
BEE SR8 ARG 63 690 2 R AT R PR SRR AT BOEAS 5
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NS R LR EFRETERENAAZ T T, AT W2 5% i B R St AT 3R 070t
A, FARET IR 101 b RIFECER TR BRI A, X2, A
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ERIRE R FIAL, HmR G T AR EH AR, RIET A%
s 0 B TAE.

AL EARGIERAET —Ab i HAEEAR, PRt FALE AR+
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22 LR A, AL AR E F 69 F s 4L 22 Z( CPU, Central Processing
Unit). #3155 43 % (DSP, Digital Signal Processor ) ¥ 44211 % 7]
(FPGA, Field - Programmable Gate Array ) 5530,

XE, A BTAY U Q454483 w38 (PLL ). BT 4P 3h A4t &34 Fe
BEAT 45 @34,

BEERFEAY, B 2 Frre b L ETRETHH%HE (HleF
MEF) B, ATAHARRERE, BALREIRTTHRE, HEE
FradENBRIRRE, EHARRIRRER, BIHE5H093MBELT 21 £FF
AT R T 23 ARG SIRATATREIE 5 T, RAEMEERTAR, ARYEATIE R
AP0 23 RRARGY B R ATAE 5 A SR ATATARE I S RFRER T, 25,
Frid 438 Bt NRRIRIR S, A4k 0 SR T 21 A48 B S A BRIR
REE, EFTRIAYRT 23 A A ENAES T, s RLEaTa R8T
HIFIT AL, ARABPTABCE R TR AT R RIT T AAE, A LR B RPAT
€ T he ) 3 EAR R BT & SRR U 21 A 3 EAR R BE S K BT A SRR
AL AR BB PR M ZR R BE, Ao BUE 09 2R I AT R B AT 3 ST AT AR
125 T4k,

XE, PP BB —R & 32K BH4F, T b oh dhAR4R AL,

AE P EHRGIGIATBCERER T O THET, REHTRK
AR EEE,; i 2452 ATH ARM L EE,

AL EHRGGITAR AR ELTAOE: SHAEAELT, BE
Hy 2t Tk B AR X A P SR AT B, R AREEIE R A8 409 B T ATHIK
Frik % ABAE 4 B2 U5 2 % LA FIAE A2 (modem ).

AL EHBI R ATAER R, BRI AP RUELE 5 0L
B IR AE 5 A A5 4R GBE 7 X, T AMRIE 2 B B BN BRIRAK S AT
FoB R E ARG b M4 KRR H, ARG T WA EUEN B Foddsr
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B EE TRAAN, A I R E, EHABERRAR R, &
MK IEAK, FFH, AFERTAY & & S0 47 04k 64 I Lkt Em R,
AR B A AR K G HUEAE T KA RES Sk T A ke B
HHCR A B 484, AR R IR S L kb, w235 2 AR
ER, FRMERE.

A Zr X, P SIMACESET 21, BEAENHEEENEIR
REW, FrHPRERR;, RSP EFRBANFE, 4dhE e
NS BRAENE, TASMBRENRT ARG, W SIMET41E5, KA
F 3L R AP S

ARGy, BLmET T I E, HEERFRHANBRRE, £
HENBRIRIKSTFT, BHLSEG GIBELL 2] F B HIREFK, TES
PAL BT RS G, EATRIAP R 23 A ST APRESE T T, AT
E NI EATAT N SR ENR; TR SIABUEM T G, KA TR S
WATATIE 5, RAMAMBEETHRMA. STRELERE, TEMEEHRN
BERRR A, LT, AB3h4sn o ATl GIARCE R 21 TR 28 BB\ BEER,
REE, EFTRIAYRT 23 A A ENAES T, s RLEaTa R8T
BRI, ERHLEFBRIITLC A E EPCRBER, T SR
R TR EACRBR G, RAEIRIZ T EME S AT S A AT A EAE
A T R4,

A —Fr 27 X, FrdSIMEELT 21, BLEARKATARIZHHME
BB PR M3 B uT A, 1R A6 I B ab A, AT R AT 6 B B aHAY A
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RBE TR KRS I I R AT R AT SRR AR OEAE
5T AT W & K iR R ST, AR AT IRR RS 69 BRI AY B BT iR M 4 5
BB AR R

B 3 AR A ECERE B —ANBAEEAG), B 3 iR, KEk
Bl ey BT AP ECE R B €35 ARM AR 31, BH4PiEH Rk 33, SIECE
%34 35, %A% modem 32 #= PLL 34;

B 3 T RIATECE R ERE T HLH (eFA) F, ATAA4
BERE, BHLHETRTTHIE, WEERFSHENRBIRKS, £
NBEIRAR S HT, Hoh&meh SMAE R4 35 £453) PLL 34 324469 & 00T
SRR S T, ARMEENA, FEL RSN EEIENEIRKE;

A AH G SR ERIL 35 AWM ERNBIRKS S, LB
5T, W% SRR EATIRIZIH S, AL B RPATEC St
3 EACRBERY, PTiE &AW 34 35 £ 438 BAR R BE 5 5 P 34 SR B Al
A B T M) 3L AT, I 6 ERT AT R B AT SR AT AR EIE S T
. KB, BAFARAREZEN A THHLE, BHLEARATHH

HOE 32K BbAY, PR RERTAPAZ 5T A i 32K AERTARAE, B, AR
LA P IR AR 5 i F B 450 69 JL R 32K RTATIR AL,

BT AT AT AR B E R A ARM 432 R 31 A 454 T, Frid ARM
422 %% 31 F 493 E (PHY, Physical Layer) #%F & i& 474 32 & 3K Fodh 32
BB RB TR, HIEEGH (PS, Protocol Stack) Al RiZ4T %
AR, RATIE PS Fo ik PHY 4b, Frid ARM 43235 31 F 49 245
A 32 35 R R BN PTiE ARM A3 3 31 F ey kb 4z 4 w34 (PCU) A
ARG T, R AN ETRE S A X NG R AGAWE; Pkt 4Fds 4
W54 33 B E 44 PLL 34 69 L F et . BP4P R g, [Tdef ik
fbBuE 3 ; AT PLL 34 BuE AR Z % TR SPU4Y, P kg
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¥ 35 Bt B A T A A % RS R AR AR 0945 4], ATiE £ 42 modem 32 Bt
B AT AR R A WA AT 3, T IR /4E 400 L T ATHR L,
XE, FAZARIBHALRGIIEZRA.,

LKA TR ARM & B 31 4EH 2482 UE, YAFTiE ARM 42 3% 31
Ao AR R A EARCIEA G, REBANBYHEEGEELE, W 4
Frm, ARM AL32 2 31 65 PCU 42 32418 1 699048, 18 h 9 HIEK; &
SRR 35 69 54 TPU 44 5092 ZAREF S R TSR, A
B A RN R NIRRT, £ SIS EEE T T AR,
SIBEEIL 35 P og S AL LPM 43 #5469 R AR IR 3L, B E A EEHN
BEIRCK A5, B 32k AOERTAPAE 5 TP & L ar Rt ey kgt e, AR
AR R BE Bt A SR IR T A B e B B S ACE RBE 35 P 4 S A TPU 44,

LKA ARM £ 32 X 31 4FH T2 LA ELEE 4 69 BAK R4, 48 549,
SIMECEAAE 4B 5 BT, PHY 4% 45 E% T4, PLL 41 73R4S
BF4F, PHY # 45 T AT HEE, AR E % 4% TPU 44 TAERT4F A
S BT A B4R, PHY 4% 45 Bt B BUEAL ARG, KA SR EFHRIEZAARENT
FAREMNIR, %42 TPU 44 AT S MBE I, AAFHERELRIZS, &
W R BT RATEE, XM Z 4 TPU 44 BOERTF 69 SR aT4P 1145, RE
XM E PLL 41, BRI EEGLCAIL, RAAHNBIR, A4%
BE MR kat, B, PCU42 #NRBLAAZ, dib, Rz S
G, X5, MEEPLL 4137, £F, HEEPLL 41 b2 %A Ek
EAL ERBAARTITH, R TITH, B4 PHY # 45 £ il
B E T AR5 XITHHILE PLL 41, 25, PHY 44 45 %2, #
NI BT R

ARG, RART —FE AR I T HILT 98AR R 3%,
g BAR G T AP AR B B Al W . W 6 BT, EREERAY 1R
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EATAF 2 BF, 1EF WA PLL #ATHREE, % —4 PLL B & A#rdh — A B ed
FOERAPAE A F R PLL ¥ A F M4, BLE AR, BH & PLL %
B R TAEG ST AT, B AT 3 A, H—4PLL XM, dH K
PLL #r i % 4% modem AT & 69 #4027, PLL % & 5047 5 2 ad4p 1 #b4T
HAFERNVILE A4 PR % 4% modem,

LA RS T e i At s Al R, xS TR AR IR B B e i A2
F, SITFRE XA 4PAE AL, PLL Lo AR BiaiEs, PLL Td
B3 EREIRAT, PLL £ T s 41455 PD R ENE 6 F 49 0 AP ik 4830 o

#it PLL PD 4= #1848 B K473 PLL 69 A B85, b RN iT 4L,

B 7 4B 6% PLL1 #= PLL2 ¢4 PD #4186t 5 B, 4B 7 Fia, HUE
A PLL2, PLLI ¢ PDE5—HAA &, AHRA S XMHEE PLL 494545
FRAT IR B B XA AT BF B AT AT 69 2 Sbndk, RJe T R KH PLL2, H
FA4ERITHMIEE PLL 8, PLL2 2|37 T4F, 2448 4K PLL 4k,
AR AN E PLL 6948405, BT A ) TRk & SR AT 47 3] 24T e
A, RE R XMW PLL] #= PLL2, % A%&R4THF432E PLL B,
PLL1 Z%|47H, %4% PLL1 0% —& BT 5, BB PLL2, %A LT 9af

R ST m. B4R E PLL 69454125 R 2 A 444 PLL 4 PD 32,
R E B R A R S AR BB P HATAE, 2EFRE R
PLL T4k,

A BB PLL BRI 7 k0, PLL2 6937 4R T PLLI ¢4 135, A

At it 5, B4 K IR B] 5 SR 09 Dy 4R BT ALEAR B T PLL2 #9482, PLL2 37/ 4=

B AT AARIE A EZ S 2 MBI, wh 8 s, Bk BiTH

P32 B4 4B pd in TAKES, 23T TO B8] 694K & T3 2L A8 44 18 0 4t
#, R HAMELE 69k PLL EFREG SO BT E Bl K, WA 3h Ko A4

FZ G AR — AT A T1 £ ent R3] 0 B, 355 sel 4T PLL2 & F 44
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BFAFDpdk, Jw RS ik PLL RV ETIE 42, sel £ 4808 A U5 # L %
&, # PLL 9% 25 B 47 R AARFEE, K2 P AUE Bt 1) B ) K eyt 4%
PHERL T APRIER B iy A 0 iPAT I &,

AK Y F AT IE R R A6 B IR T, ST AR B TR
SIRATAT Y 32k PAR E AR EIRE L, AR, SRARLIRIEIR AT
WA ERR, Wb, BIER TR HIRS R, M ELaMERIHE,
B PR E, T SRR KESRT.

AL EHGIF, Bm L B emE & T hGA 2R 3 A4
HFERHAE, BRI N LA ERAESMEE. dHhLmL
XM EEIESR pd in K&, wh 8T, ZALXAZIL, F
B AL G R A H M B4 X 169 pd out 155, X EITHIRIA ZeT4r, %
ARG SR BT AR BRI £ B4 69 dk, BASBHAF kit A2 B AR B 3D AR
b R AT ASE R R B E SR T

Wit bk ZILEAR, KRR U KA RA 6 AP B 7 Rk B E XA
R G ABEM AR, RIER )L e I T, AL 435 4
FhnRE, EiHRBEMRA R LM KGR, FHI, RLEI EHP)
S AT A BT AT ) & SR AT AP bk e BT LRt Eom R B, SILE R, Bh4T
155 B 894 M A TR, AN E4T R GRM T, AR N pdeid
AR R e I

AN GHEARAT Z A E, RNEPGERPITIRBEA T E. B4%.
KT HAAARF = o, Bb, KLU RARMG LG KA EEG . &
S HA AR @ 6 EAB BN, A, KREXATRA LIRS NEL
A AT R AR AR 6 T FALT R AR (s e R IR T A
FAk BA R F A EF ) LEEGTTFNASF = 0T X

AL N RABARIERL ) Eb 6y 7 5. RE (RAR). Fit FHAR
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JE e AR B A/ R AEE RAG A 4. IR it FAGE A A8 A I AAR
B Fo/ R T AE B W 8 E— AAR A/ R I AR A BRAR B A/ R AE R o 6 A4 Ae
JRIAE G LE A, FTIRALIK Sb it AR A 36458 R AL, R A,
BANKA AR AT A2 I AL R G B 7 A — ALK, 247
B AT AR AT R AR R L B A L B BT A T AR T AL
EARE —ANARBRE N AR/ RFTIEEA —ANFEXSANFTIEFIREGY
GRS

X e HAUAR T 38 A AL T A 4B AR G T 51T AL AL ST AR A AL 32
KAV T X TAe FAT i A B, 18356 E 7 AT i 4
R A T A OEIBSRENF RS, BHRAREFZNEAER
AAER S AR/ R AR — AT IER Z A FAE T F MG T ht.

Ak FAUAR B A8 A AL T BB T AR AT AR SR AL R &
b, AR AR EACT S AR R S L PAT— B PR S RO T A B
ZI AL, AT BRI T AR S EPATE IR S IR T R
EARE —ANARBRE N AR/ RFTIEEA —ANFEXSANFTIEFIREGY
Aeg TR,

PAEBTR, AUh KE IR 98 4E 56460 €., FHAEA FROE AL A6 IR
FioE.

T bR M

AR B F )18 LR 5 AR EAZ 5 A B AR R AR AE 5 2 1) 4%
BB H N, T UARIEY) L B S AR IRR &S A Fo R B2 S ARAE5 5 W
et AR Y, AIRT SR K TR — 32K BHAPE 54k A at
A5 AT R TR TEEMR AT ROB LB MR RIS R 4
A, $miR G T AT RER EAAA R R, RIET LR ey BT TR,
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A ER A

I —APRAPRCR T, PO sk e

SREFER THHEEHEANRRKRASF, RIESATEAEE T
S BN, SRR AR AP 5 A0 AL &SR AU AE 5 IR
¥+

P ik dh 38 B NBEIRIR S S, EPTE A E R AF1E 5 T 2 W 4 52 0 A 2R
BATSRIZ T AR, FHARIE PR AR U B T 8 2SR IR 4 4018

Frid dh 28 BARRBE G, W AT iR SRIZ T A A A B 3| P ik ) 28 B BT AT, e
BB 694 1L E AT AP AL PR S I AP RURAS 5 T AT AL

2. ARBACRIZR 1 TR T BrEURE T ik, P, PTEARYE ST AR AL
AT 5T MR R BT, L5

ik dh 28 BN BRIRK ST, T8 SR EE K

BT i S A B KA A G, 9 T 438 BT 47 S\ S B BN,

ik Sy BB T RSE, <P S5, IRAFTiRdp 2 ol 4f
A,

3. ARERANIRR 1 R 2 TR AT &, ¥, PFRIERE
5 4 32K KA AF15 5,

4. ARIFEARZR 1 TR srECRE T &, £, PR A sRIRIT 4L
1A An B 2| Pk th 3 BT AY, InBUE 6940 2 & W4T £ P iE S U AT AR AE 5
TFitdk, @i

o B 3 SR IR AT SAB A I B ik ) 22 R BT A, 453 F 6940 2 A BT AT,

K i 7 ey R R AYE T S AV RORIE 5 TR, A E 6
4 3L B RTAY 5 TR SR AT RUE S 5 IR — 2

K i 2 G 69 AT 6 4 TR R AY AR PTIE & SRR AT BCEAR 5 T AT R 44 A B
FAATIH L, AL PTG 632 E R AT 5 A i M 45 s Bt BT AR R .
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5. —HETAPEORRE, PR R E QN SUACERL. RHATESIET
A b 7 7

Pk at4r 850, BB AN SBLETER TH4h3E B R A SMATAPRE
165 Fa B RTATAZ 5

Pk SR ELT, BB AHLEFRMILEHFANRRIKSF, RIBFFR
B AP 2 LR 09 T iR SR AP RUBAZ SR A T iR ) 3 B T4, JHARIE AT
B AE T AT I AP AR TR ECER T TR RN
IRAREE, AP R APE 5 T AT W 4 2 0 af R BAT SR IR 8, SHARIE
P KOR B R SRR S PR DB B ACRBEE , AT SRR A
BB PR M B EATAY, G 64 B R B AT TR BB AP REAE 5 T
T

Pk B AP 3 ) T, BB A 354 BT B AP 004 I 8 a5 A BRT iR
B4 L B 1T T ey E

6. ARFBARFER S TR PR ERE, HF, FEASHRERLA,
Ao B H ATk B NRBIRR SR, B SIEERR; ket
HRBMANE, 6T EMEERNGIBRENK; TEASHRENKR
RJE, R SRATAPE 5, RGPTE 43 BT AT T 404,

7. RIFBARFER S TR RAPRERE, HF, FEASHRELA,
Bt B A BT iR SRR S B A B B P ik 4 22 R BEAY, 45331 694 32 & 4 ;
¥ B iR 3 6 4 32 R AT B TR SR AT BOEAZS 5 TR, AR S 6937
28R BT AY 5 PTiE S S BT AT BOBAE 5 R — B KRR 93T 69 3 AT
YT S ET AT RS 5 T AT & KB AT R AT R, AT RS 1Y
W32 B it A b Pk W 4 St ar R R

8. ARIBAA|ZR 6 ke ifATAERE, A, IR EL A £
R, BEHZRIKENG LA,
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9. RIBAA| TR 8 TR RTAFECERKE, HF, Frid 2 F LA ARM
A3

10, ARFAAER 5 £ 9E—RATRNATEERE, A, ATATAF
BT EIESARR R, WA S AR E . BHAT 5 W 3k,
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