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101 ON THE BASIS OF A CURRENT DIGITAL VOLTAGE SIGNAL AND
TEMPERATURE COMPENSATION TABLE, ACQUIRE A FIRST
CONTROL WORD

102 ON THE BASIS OF A CURRENT AUTOMATIC FREQUENCY CONTROL
(AFC) CONTROL WORD AND A NON-LINEAR COMPENSATION TABLE
ACQUIRE A SECOND CONTROL WORD

103 ON THE BASIS OF THE FIRST CONTROL WORD AND THE SECOND
CONTROL WORD, IMPLEMENT ADJUSTMENT OF A CAPACITOR
ARRAY, IN ORDER TO TUNE THE FREQUENCY OF THE CRYSTAL
OSCILLATOR CIRCUIT

(57) Abstract: A crystal oscillator circuit, a crystal os-
cillator circuit tuning method, and a storage medium,
the crystal oscillator circuit tuning method comprising:
on the basis of a current digital voltage signal and tem-
perature compensation table, acquiring a first control
word (101); on the basis of a current automatic fre-
quency control (AFC) control word and a non-linear
compensation table, acquiring a second control word
(102); and on the basis of the first control word and the
second control word, implementing adjustment of a ca-
pacitor array, in order to tune the frequency of the crys-
tal oscillator circuit (103).
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4 P, ARYEA R 6B T B HORIRRT B PR Sh Ak 698 HAME R 636

RAEA RS T S E B AME R R e X &, RIFATE SR E
BABEALE B R AL B S B, AT R TR ah R 0GR B AME &
K P, PR AR EAEZ ) 6908 8 1A 8 T DMRIEE BT, Bldm ik

B RRIT A 0.5° ; PFRIB A AME R AL b A8 f S mRat A2
RIBE, FJ5 YRR 1A A P T AL, B 4658 T 44

U

B4R BB AL BT RIR R AME R BB IRAF AT BT R A B
BE—FpF, Frds R S ein g A 32 AT, AT 7 iRk i
ST e ARk T 25 B B0 SR R #ATHLR (Coarse Calibration ) , VAR EPTE
BRARIR T B W IO A INR RAE T R 2 PR SRR T B w0250
AT B SRR TR, EARE B SRR e R E AR AR T TR

Hob, 3xF iR B RS R AT A 38

RIE B AT LA B TX A BORAZ 5 E A aT4FiR £, Sl 1A F o
P B SR T 6 Ko R PR SRR T BB AR B R, REARE
BWEEF, A—fkeY, TEESHRE)T lppm;

XE, PPy ikl 638 RBAEBIEH FOME AH 14 F 691869
Pl BPECEE R4 F M/ A F xR F o918, RIFREZRI k ATk k A
TAE A RIAE R MAMER M 4R IE R 40 FTEAH 224 F 6948 T LURE 52

& B AT



WO 2016/206384 PCT/CN2016/073540

BE—FBIP, P s iR B R 40, FHRIEF AR E R HIR
Bt BT iA dh AR 0GR B AME R Z 5, FTiR 77 iRiE L4
st F i DBB AFC #74440, ¥ A2 260MHz, KIX AFC 12 4]
FAntE A A4t 2 slope; ATk AFC 3= 4| 5 An4548 F= slope A T 4% F LA B
5 RIWEIME,
HHR102: 4RI BATHY AFC d2 4] F A AF R MAMZ R RIS — 3545
AW BT i SRR 5 BB g R AME B B8 52 I
AFRZAT, kit .45 R\ AFC =415 5 EME-AFC 1=
T W &P E Y AME B, 5 K BRI R JE R AME L
10 K AFC 34156918k y, KABHIESNTFH 2, TMAAH:
Cs

C
=f 11+ ~f | 1+————;
=1 C,+C, f({ 2(C0+Cx)j

By RAKMG, NHTV gk o b hEE, THREFRR

St TR Ca— Tt AE RS KREE T
2(ay+b—fq)
5 *iﬁﬁ;_w
T 2ay+b-f)
Bt EXTAF, AREAA T AFC IR F AR IE R k TRFERE 2
HAMEE R C
S ANEAT IS Conitr B BAMEG B EANEH z, T4
C; _Cz min .
zZ= - 9
Cunit
20 b, Comn . hAMES R -AFC 3545 ) 469 45 &M B AME &, 7K 49

BAME, ATE;

tR EPTIA, PTARYE AFC 24| F HALEINFE-AFC 24| F W &1 E 09



10

15

20

WO 2016/206384 PCT/CN2016/073540

AMZ 69 X R IRIPTIE JE R M AME R 6,45

IRIEH T ORIE R k AR MRIR S B BB, TF 6 AFC 4|5
BT L8 TS S AL B R GG 40 E , MR TR AERMAME R, KT
P ik 4F SR AMZ R AR L% 8 T AT 69 B ALK AR F RIFE, A4S
1R AL F R BEAR P T AR A

fe—Ebb)d, FrdARIE B ATe) AFC 354 5 A X HAME R KIRE =
EHF, @

IRYE B AT 49 AFC 424 F KA &R A0 7 KRB IE KM AMZ F o x4 5 AT
R AFC 4| F 69 5% —AMBE A, RIBFTEH AME R = 4§ — 3548 F;

Frid 3 — 34|50 T RAEx B B AT 69 AFC 41 F & ¢ D o e A
QAL E  PTEH —AME & 2568 iR A5 B AL B AT

E—FE Y, Pk il 045 RAE B AT8) AFC 354 F & AFC 424
FHRIERE-AFC 24 F 8 X ITE 9AME B R 69 X 2 IR P 3541 F;

XE, PTid AFC 4|5 H5EEMF-AFC =45 H & T E 69 4M2 & 5

o

£l

Bt A h el
ﬁi%ﬁ.QNXWMﬁm A

P ARIE B AT 69 AFC 3245 & AFC 3 4| F 5 BN E-AFC 343 &
KITE AME R R0 X BRI E x4 5, 3%

k' C - e 1 > >
——Q—L_Qﬁﬁ&iﬁﬁAﬂﬁﬁH
2(ay+b—fq)

>

Y% B AT AFC 324 F A C. ~

F & AT AMEE R, B AR AME b O AR A R B
W, FRIE R R B R RN A P AR s F,
FEEHIGE, B 101 5FE 102 BRESE RakE, THATR
¥,
FH103: ARIBFTEF — I8 5B H —de bl Fab & 55| HATAT, A
S IV TR S AR TR T 25 WL A 0 IR &



10

15

20

WO 2016/206384 PCT/CN2016/073540

AT BT dy b AR 5 22 R F 44 s I

AT OE: KITE S — 34 F AP 24| FARFRFH =426 F,
WRIEPTIEH Z 454 FA D WAEF] 6g Ko, VAKRIVREATE S RIR G B d
BAG M, X E, Pk H Z 4T A T AR AT SRR, SRR ATE
RN AR LS

5] —

B 2 HRL O L5 —dh Rk B e IRE S RARTER,; wE 2
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A, BTk AR R 4Kk EL45:

38 IR AL U L R B 6 KON AR Rk 5 R R 6 S R AT AR
B, FRFECERNIEFT; E—FkkplY, TAEFHREZDT lppm;

XE, PPy ikl 638 RBAEBIEH FOME AH 14 F 691869
PRABRAFAE 240 ks A, PR A 42 %) F 0918 T LR IR £ TR F 24T
T ST T AR AR B e /RS, TR Kk AT E.

SRR T BRI F, TE &) AFC 354 5F 69482 52 6y PTE %
L8548, s

S N

o E NG o BRI BRI F, RF 4 AFC 3545
2(ay+b—fq)

1R P AME R AR Kl € FHARIR 2 = AR5 4 T

unit

AN AT eGSR

10



10

15

20

WO 2016/206384 PCT/CN2016/073540

E¢,Y%M@ﬁﬂ$;gzmﬁzﬁ$%ﬁﬁﬁ$;qﬁﬁw%%

ABE; CoABARE; C, A AFC 4 F y FTE e94ME &, 25069 Kl
a. b HEE, THREBZREASATEE; Gk HIAMERE-AFC 454
FWH ARSI EAMERL R R AME, A FE; Can HARNDFALE R,

FR2HLIAGZ, AT HFIF R AME R AT M 4R ALE G RAT
AL e AR % 25 o B 69 R D 7 iR B BAT RAE 68T R dh AR AR T 35 L 404
s b AT 8 B SRR T AR ET, BT AR

I 202: ARYE L AT ab AR 6B R SR IS L AT iR bR 69 BB AME A

P, rddReyRE 238003 F—BEEH . FREZHK a
B ZimE A as;

MR RS EHETRT A M (D) =a-T,) +a,(T -1, +a,(T-T));

g, ToAdkegdp 8RB E, 294 25° 5 FFR @RIl A AT fiAY;

MT) p B b T o sRE R0 E,

AT RZAT, PR F R OE: AT mRBEZH FE2RAANL
RV BT 7765 B ShAL MK F AT RP T 5

BT i ) 58 e 098 B B L3

FESGRBEH T1 A T3 sty £ =T W)= T) | grymprik sz
22N 5B E R Besx s £ R RAIE SRRE RS £, (T2-AT)
<TI<T2, T2<T3< (T2+AT) , T, A& ahRe9 45 68 05, #H 25° ; Ff
% 2N BB E A seyrt A R TEE S ARAE A TRk, 1
SRV L S

FEah WA H BB, AR BB AY [LF Ffeah R 6 B IR FLIT
A IEE, 122 d FARKBOMATLIRE T AR G, AL S BEIER TR
KE G IuAe dh ARG T T B LR B B, A T ARSI, 8% ik ah

11



WO 2016/206384 PCT/CN2016/073540

IHEAFILISRAEX, T2 IR Cota3h, H30EG Lk B IR
k£, SLAA A L ARG 3 SR EE— AN R, PATRK Co & F BRI IR I B 44

Bk, BT AR CLE, B ERMETURTH:

P 1 Cs+(Cy+C,) _ s Cs+(Cy+C,) Cy+C, .

Lo\ LGy (G +C,) TPV LCs (G +CL) [ N LCCy
5 A, CsHamktishABER,; L hmReisghEar; CoAHEu R,
m$kb%ﬁ$4—

o .1 Jctc, | [cxc, C -
ABEAE - L TSI FES
AT =0T, " i T

/ C C
=f I+———=~f | 1+——
fo=1, Q+CL‘G£ %qﬁcg)

>

0

@it EX T4, TABITEAERARER CL, RENBIREGHEN T
10 4k, BPEMAMZ

ARG B TALT AR LA, F 2R E LA
TER) W 2 R 2 R R B CL &R A C B RSk 3 dh AR K 08 AL

LN m = S . SRS SE
SlAREIME LA, NA f, ﬁw+qﬁcx‘4@+%qﬁcg}

o T o3 MG G
R R A A I £, 2(G,+C) 2(C+C)

Ap

x 1 N i_CO;
C,+C, fq7 Cq
15 HR I AFRAME R R AR E Y E R A
1
C,~ 3 2 =G
I a(T-1) +a,I-1) +a(I'-1;) 2
C,+C, Jq Cs

Bk, @id b X7, RE\EA TR ZH a
TRAFE R AME L Cy;

AFONEAZEES Cuir FBAMES B EAHH num_Cyps T HF:

12



10

15

20

WO 2016/206384 PCT/CN2016/073540

C _ Cx _Cx7mjn .
num_ unit C ?

Hd, O KB RE TACHTE AME SRR AME, AR E;

Wit E X4, 2T aRIK, RIFEZBRGREZZEE, 3T
FLEE— AR BAEART RAFEE R0 AMZ B R RD AT 2R e b 8
6944 8 ;

L L BTIE, ARYE B AT dh Ak 69 IR R R HOR B BT A B 4K 69 R B AME R

: ! 2E p
¥C o~ o wmpa
R X 1 _%(T—Y?f+%(T—18)2+a1(T—]g)‘i b, ARA T ik g AR

G+, s Cs

EBAR AT B AMES R K Co RYE mum ¢ = Comn s pm gy

unit
unit

RGN BT B R A R, SRR TR SRR EAME R, KB, AR
T AR AR Z 08 68 B A 18 T VAMRYE E B ATIRE, Bl e AT IR R A & ST
LA 0.5° .

FE2W T, RS BGRIFBEAMEEI B 6 RAEIE B4 RPIAT R
KB sl AR AR T 35 WA 09 BVE 7 R B BT AR LA BT IE dh ARk T B w44
A6 A SRR T TARBPET, BA T AN A .

E—FbF, RERZE, P kif i

st DBB AFC #1444, ¥R FEAL £ 3| 260MHz, FKEX AFC 1% 4| 5 #4414
Fo4t % slope; FTif AFC 54| F #4548 F= slope A T 4% FFALRT Beik 3% & 40
F; F2UI R ARBREELR BT A6 A SRR P AT T,

IR 203: ARIE LA F BER T EOREAMER KR F — I F;

EE, Pk 8 AT 69 40F bR AT 5w B A B B R A A A, R4S T
G REAFE], FMANETRBEAMERIL, PR RZ5
WATRIR B RRIE A, BRI E R T, FAEEMEEESTL

13



10

15

20

25

WO 2016/206384 PCT/CN2016/073540

BEANK, LA T REETHREMX,

AT BOIE: RIEBAT T B IEAT 5 # T 0GB A, FHRIEFT
HIR AL R ERE NG T KORBOR B AME R A A L P A I8 EAE 6 5 —AMZ
B, RFEAARE —AMZEE T AR —EHF; AR -84 F 0 T RME
SR &R 69 EF W RAT 5 T E 69 AME L R0 Kol BT st BT R R AR 49
f—AMZ WA A BT ARG RN AR R AR, BPATIR —AME Y
AEGEVE- QN FEA N T S S

BB 204: ARYE LAY AFC 424 F B AR KMHEAMBEFRIE — 32 4] F;

ABREIE: RIFELATH AFC 3545 KA A 7 XRIRAE LA
12 & P A FLPTE AFC 224 F 69 5% —AMZ B8, RIBITEH —AMERZ 4
F ) F

ik 5 — 324 5 0 T RAEXT B B AT 69 AFC 3245 7% ¢ N AL
G94CE ; PR H —AME B A R B AT B A B R

T2 E, I 203 5HH 204 BEIRE LB, THATR
7,

>K

PR 205: RIFFTEF —I6F AE Zd2 6| F 2 @ 55| #HATRE T, vA
5 JLIRVE TR dh AR AR T 28 SR A I E
ReadE: KRS -8 F AL 8 FAmRELE =465,
RIEATAF Z 324 FOR P REEF GG KD, AERIRE AR AR B
IR, KB, AR =358 F R T RADREATE BRI B LR ATE
COR=TINSN A R G (=

2 364) =

B 3 AHARE LG BRI G BRRAREMTEE; B 3 T,
AE P FAG) SRR BRI R Q4 REAMZEE 31, FRMHAMEG
34 32 BoaR vk 34 33, o,

_>A‘_
\:\fr

14



10

15

20

25

WO 2016/206384 PCT/CN2016/073540

BT iR B AMZ 954 31, BB AHRIE L AT 09T 9 R1E 5 ZOREAME R
RIRE —1 45

Pk dE R AME 934 32, B E A4RIE 4 A7 69 AFC 424 F A 3E &K AME
FIRB S — 54 5

Frid g w84 33, BLE ARFAITE S —I26F A FH 42| F 2 b 5 %
GIAT IR, A IR P PTIE dh kiR 3 B e &,

FE—FA) P, PR LT3 F B/RE 5 O A s E1Z 5
33|, HE5EEMX;

ALY, Pk dh kIR B WAL AR MR R 34, BRE AKRAY
AL, R AS T FEARAF R AT A B F B R E 5.

BE—bpld, Pk SRR B RE OIELER 35, REAHIL
WRGYBR R A, HRIE AT IR B A BRI BL T 1k 64 8 B AME A

£, FFRBRREAKORE: F—BEAHK a. FBARAHK a
B =8 E R AL as;

MR RS EHETRT A M (D) =a-T,) +a,(T -1, +a,(T-T));

g, ToAdkegdp 8RB E, 294 25° 5 FFR @RIl A AT fiAY;

NA(T)RTREA TR OREZE,

FE—FHAF, A IE 35, BE A RRGKRAA T1 A T3 06y
B EN = f(T)- £(T), RIEFEFEEN 585 25035 £ 4 543
Pk SR 240 £ F, (T2-AT) <TI<T2, T2<T3< (T2+AT) ,
Ty A AT ke dn BB JE, #9250 ; ARk £ BIRJE A fegxt £
PAECENE 3 & XL
s RIR G B BT, AR BN ELE S dh k6 B IRIER LI
A IEE, 122 d FARKBOMATLIRE T AR G, AL S BEIER TR
KB s ARG AT e B LR B B, 25 7 ARk b e AL, % ikdh

g

B

15



WO 2016/206384 PCT/CN2016/073540

IHEAFILISRAEX, T2 IR Cota3h, H30EG Lk B IR
k£, SLAA A L ARG 3 SR EE— AN R, PATRK Co & F BRI IR I B 44

Bk, BT AR CLE, B ERMETURTH:

P 1 Cs+(Cy+C,) _ s Cs+(Cy+C,) Cy+C, .

Lo\ LGy (G +C,) TPV LCs (G +CL) [ N LCCy
5 A, CsHamktishABER,; L hmReisghEar; CoAHEu R,
m$kb%ﬁ$4—

o .1 Jctc, | [cxc, C -
ABEAE - L TSI FES
AT =0T, " i T

0

/ C C
=f +———=~ f | 1+——— |3
fo=1, C,+C, A( 2«%H2J

Bat FX T4, TOLBTEERBER C, REINLRIEGMEGE
10 4L, BPEAEAME AL

WK AR BB BT ARG E T, §FB2ARE TR
1ER) F B E e 2 BIX R CLE A C R RIEFIRE I bR R G 2 T4k

7 C —C
R AP MA £ = S~ 5 ;
FIAKIF KA, A AW+QﬁCx”é@+%Q+CJ}

R A I . e T

gy
7 2(C+C,) 2(C,+C)
C =~ ! -C
x = l _A_fc l 0
C,+C, fq7 Cq
15 BT AR RNAME L B AR E ) E R A
1
sz 3 2 _CO;
I a(T-1) +a,I-1) +a(I'-1;) 2
C,+C, Jq Cs

Bk, @id b X7, RE\EA TR ZH a
TRAFE R AME L Cy;

AR N BATE S Cons F BAMZ GG € EZABA num_Cyner T 47

16



10

15

20

25

WO 2016/206384 PCT/CN2016/073540

Cx_Cx min .

nmm_ C, .= C—i )
unit

g, Comsh SRERE RATE AMES R R AME, HFE;

@it E X 4o, T F AN ah R, KT Za KRR EZEE, &
BB — R AL AR T B AME R R KB B0 R R
a4 8 ;

b LRATIR, PR AL 38 2% 35 4RAE #4 2 0918 B A BOR BT B P iR dh ARk 69 U5
BEAMZ R Q.35

P b 28 2% 35 4R ABAA T 9 IR A S T ik dh iR E B AME R R X A, K
T R BB R EALE B0 N A B 20948, M F 3] TR ik
GEREAME R, X, PTRREANREALZ ) 098 ) 18T AMRIE F B AT
RE, BlmPrBE A BT LA 0.5° 5 TR EAMER AL B A6 A
AR SAR T RIF G, EES LR R ST MR T T A,
B 458 T AR IR B BT 0998 B 8 it BT AR AME R H AR AT B TS e %
1 5408

BE—RF, PR fRIR S B BE G5 F A4 36, BLE A
3t dh Ik 3 25 L B GG SR B BEATAROR, AR BT IR dh ARk T BB B 3 6 Ands I
F BB ARBELDATAM B TX LR BRE T E A 4R £, Jhdat
AT LR w2 % %] ( ATE Calibration SC array ) 49 K /)~ 2 3LAT B3 ah AR 4k
H R M IMEBENERAE, REREENIESF, E—FHk60F, TEED
ix 2T lppm.

B—Fep P, PTRMEMIARIL 36, EEE ARBEESE IR F 6
A5 5 b F A0 tufE, BPRBE 54| F 0910/ 54 n 4 F 0914, HRIF
BAE 45 ks Pk k B TAE A 3R AE R AMZ R AT 694 UE 2 80 PTE A 3
) 509 E T DRSS 2 7 F B AT .

B—bpld, PR EAMERFL 31, BB AR LA HT BEE

17



WO 2016/206384 PCT/CN2016/073540

5 T RO BA,  FARIE T IR BAE R KRG X REIR L AMZ
FOPxF TR IR ARG B —AMER R, ARIEATIE S —AMB R R A F — I
HF; PR —maF A T RAES B S AT F SR T HTE e AMER R
09 Kolvs PRk st J BT iR I8 B A 64 5 —AME o 5k st B B i I8 BAL 6 R )
5O ATEEHE, PPATRF —AME W it R B B R M B AT,
BE—0F, PR R MAMES R 32, BuE AIRYE B 3T65 AFC 454
FRAEREN T KORBAR LM AMBR P 2T AT AFC 3245 09 5% —4M2
WA, ARIEATIE F ZAMEE AT A I
ik 5 — 324 5 0 T RAEXT B B AT 69 AFC 3245 7% ¢ N AL
10 0948 ; PR —AME G ST R ) B e B BB AT,
FE—Zke P, AR 35, LEE HIRE AFC #5246 F 5 ERF
-AFC 3= 4|5 B & PTE 69 AMZ &, 2009 X A GRERAT iR 4E R M AMEZ A
R AFC =4 F 698 y, MEAB NS FH 2, ARAH:

_ / Cy Cs :
o= Ty 1t C,+C. f{ (C0+Cx)j’

15 % fy MERLME, N/ =ayrb; HF, a. bATE, TRIEERE

R

BNy
}4?

St
A f_ o . J,Cs p
b Ef, TR Coa—lt 0 ZARERHKHEETH
2(ay+b—fq)

k.fq.cs )
T 2ay+b-f)

Bat X TAF, RIFBA T AFC 248 F AR EZH kK THRFEFEE
20 BAMERAC,;
AR ANRALBEH Coer FBAMZ BN 2, T 1%
C; _CZ min

Zz=——"—,

Cunit

18



10

15

20

WO 2016/206384 PCT/CN2016/073540

HF, € A HAMEIRE-AFC 424) F wh K 09 KM PTE AMZ B 54
BAME, AFE;

bz EATR, PR ALIZ R 35 4R4E AFC 3% 4| F 5 B E-AFC 424 F v
KITE Gy AME & 50 K FORIPT A AR R M AME £ 845

Pk 32 8% 35 ARABEA T IRIE A S k XL BIRIKH BRI F, TF
49 AFC 24| 5 98T S0 AT s A w5 09 8B, #miF3| PRk &kt
AME R X ERATR AR R MAME R AL T AT 6 A SRR RAFE,
G G Ysn At R A2 e B AR T AR A .

BE—Eisd, FrRdE R MAME S 32, EHE HIRIE B AT49 AFC 35
H#F A AFC =6 F 5REME-AFC 5 F &P EAMES R X 23R
BRF 4= 4|5

XE, PTid AFC 4|5 H5EEMF-AFC =45 H & T E 69 4M2 & 5

Bt A h el
ﬁi%ﬁ.QNXWMﬁm A

B A 3 2% M AME d 3 32 ARIE B AT 8 AFC 354 F & AFC 34| F 54 1E
MEAFC B4 F &R E AMES GG K Z R G — 4|5, 60.3%:

>

k'fq'Cs ~
Aay+b-f) "

PAAE S -AFC 2415 KT B 9 AMER A L, B TEAME B CL K

Frig 4F &R b AME 3% 32 1RIE B AT Y AFC 4| F A C ~

Pt e N AT B A4, FHRIBRAF R R B R E P AR
ZAEHF

BE—F0)F, FRMEEEL 33, BREAKRFRE I FRAE 3%
B FARIKAFH Z R F, RBITES Z 26| F AP BRI 6K, 2L
IR AT L dh AR 3 RG9S

XE, PPk F =428 F R T AALR AT E SRR 5 8 AT E 69 %)
L NSRS =

19



10

15

20

WO 2016/206384 PCT/CN2016/073540

AE PR Y, o RARM AR R X LI LR BB GHE S
S th iR Ok, AR AR S0 AR E SR B, BT AR E— AN
MR IAAENR P . AT, KA EHGGHE AT EAR L
A VAT IUA HARMB T AR 693077 VAL = s 09 7 AR ok, 9t
BAERAE 7 o FAEE— /BN, GAEE TSR AEE — 6 i A
R (TR EI, REE. RHRNLEES) HATRALPEAF
BT T R 2R, PRGN OIS U &, B,
Rk A % (Read Only Memory, ROM ). AR H X4 5 AT L Bk 42
ARG . XA, AR K64 IR TAET 45 52 09 AL Fe gk i 25 4

ABBLH, AL EHGIERBE—F T BB, Z T G A
JR ¥ B AR, T AAARR A T HATRL I K ep) 6 L Gk
P h B U BE R k.

VA L PTIR A A KL B 698542 36 7 &, FFAE A T FRE AL B 69 R 37
O,

T sEF A

KK R FEAPIRIE 2 AT 69 3 F B R AT 5 BB B AME R RIS — 35 4
F5 ARIE BTG AFC 124 F AR BAMER KR E — 245, RE\AAES
— B F R G I FA S A S AR, A RIRE AT RIR S B
WA E, dedl, #EIURIE B AT T BRAZ 5 A B AT AFC 24 F -
I H F E I R R B R eG RS, REBIR S S RIR T, B R I E
BRI, IR PR, BTEMRS. AARK.

20



5

10

15

20

25

WO 2016/206384 PCT/CN2016/073540

A E K P

1. —Frabikdk 3% B el ik, ATk ik auds:

RIE L AT 4940 F R AE 5 BB B AME R RIR G — 2 4] 5,

RIE L AT 6 B SRR H AFC 424 F B AE R MAMEF IR G =354
F;

WRFEPTEF — 6 F ARG 24 F 2w A S| AT ET, oL E IR
PP dh R 9k 5 5 3G 09 R,

2. HRERAZR 1 T T, £F, RSN FTEEETHHAN
A R AZ 5 415 R, B5REARX,

3. AREARAIEZR 1R 2 ki, L9, PFARE DA T 0IRE
T BB FEAMERGRIRGE — I F 2, TR ki e

BT SR IR T R AR, FHRIE ARG IRE B HORIRAT B BT A dh AR 69 R
FEAMEE .

4, ARFARI R 1R 2 BTEF®, £, PFERIE ST ©IEE
5 BB JEAME R R — 14| F 645

RIE B AT 69 4K F W RAZ 5 A 3T L 69 AR, FHARYE TR IS AR R )
B RE M T RRBCGR B AME R P AT IR BAL G —AMER K, RIEFT
FF—AMER R A F AT

5. ARERAIEBR 1 R 2 Fridorik, HF, PridRIESAT49 AFC 424
FRARLMAME ZRIE 34T, 0

IRYE B AT 49 AFC 424 F KA &R A0 7 KRB IE KM AMZ F o x4 5 AT
R AFC 4| F 69 5% —AMBE A, RIBITEFH —AME R R 4§ — 35 45]F.

6. WRF/ARAIEZR 1R 2 FridFiE, P, TEAREIFES —HHF A
% S| F AT ARG AT T, A Z IR AT R SRR B Rk ey IR,
LR

21



10

15

20

25

WO 2016/206384 PCT/CN2016/073540

PPk & — 45 b FAH B FARMFAFE 4245, RIFPATEF =
FHFORT WARES GG Ko, A FZ IV AT A dy AR IR T B eI

7. —Hrab Rk E R, Pk aRiR Y B Rk e BEAME R,
R MAME IS BRI B KA,

PPk iR B AME B, B E Y RYE S AT e B F R AT 5 BUR A AME AR
B —I )5

Prid dE & M AMZ 8%, BLE HRIE S AT 69 AFC 124 F 2 F &AMz &
R H 425 F;

Pk e is, BLE ARG RS —6F AH 354 521 & 2% 5]

TR, VA IV AT dh KR T B R G 09 E,

8. RIEAMA|IZRK T AT ARG B R, b, AU GHFTEAE
&5 M NGRS R E T #3358, B 5REARX;

ARG, FTiE dhAkIR T 3 B BSAE LAEAE AR B, BLE AR
Pl EAE T HBAT B2 LT AR T,

9. MRABAF|FK T K 8 TR iRk B0k, LF, Ak ikk &
B IL AAEL IR, TEAALGRGBE R, FREATGREZ LK
IRIRT B FITiA dh AR 6 1 EAMZ R

10, ARFEARA|ZR 7 R 8 ATk dbihkH B3k, A&, ArfiREAMEZ
A, BB HARIE B AT e HF R 5 A AT AR AR, HRIE AT IAIR
JEAL R R E G 7 N RBUR B AME R P AT 5 AT iR IB EAA69 % —AME &,
7 WRIEATEF —AMBRE =4 F—3FF.

11, ARFERFIZR 10 A BKRIRG B0, Lb, FrdEimiMzg
¥, BLE AIRYE L AT AFC 354 F R A TR A& 7 X AE R AMZ AT
xR P AFC 428 F 69 % —AMZ B R, RFEFEF ZAMS R 5 F 4§ 4
HF.

22



WO 2016/206384 PCT/CN2016/073540

12, ARFERAZR 8 AT dKkIkH B Rk, b, Frdfides, f
BARKEE — B4 FRAF R TFARIRFR 232465, RE\EHHEE =
FH|F R EES] 6 K, PAERILRE TR kIR T B w eI E

13, —Fvit HALEBNT, Pkt FALEAENR B AR T AT $h
A4, T AT PATREAS A THAARAZR 1 £ 6 F—FATEE K
P h B U BE R k.

23



WO 2016/206384 PCT/CN2016/073540

B W AT AT T AR EAMER R — | 101
4

RIE B AT 8 B SN F2 FIAFCAE 6] F A &otAL | 102
BRIRIR G — 4] F

\4
WRFEPTERE —IF R F ARG 0 F a5 | 103
RN, AR IR SRR BRI

B 1

R AFCIEH) F HALE SR - oo
AFCIE 4] F # & AF & 49 AME B 549 % A RIRAF A AME K

2 a9 b I N - " 202
AR 1 AT b AR 098 E B BRI LT R dh ARG IR AME R

\ 4

IR AT 09 3L F o RAZ 5 BB EAME R RIS — 24 F L

1RIE B AT 6 AFCIE %) 5 R A &K M AME Z ORI E — 35 4] F —

ARIB P3R5 — IR B F AP 3B F AT Z 7 AT, vAk | 205
ILIIEPT A ShAR IR % 38 BIK A IR

i 2

1/2



WO 2016/206384 PCT/CN2016/073540

. EAE f%?]
B4 -
_’3’1
BRI S
%34 %35
A
A TR AR >
W, 3436
W, 3431 few g3 |
| FAEE
WSR3 | K % Z |
| ‘
. Tr3h 244
EEA /&F$ §]J ____i&{f@_)_;%““
ARk T 23 W3R

K 3

2/2



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/073540

A. CLASSIFICATION OF SUBJECT MATTER

HO3L 1/00 (2006.01) 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)

HO3L, HO3B, HO3J

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)
WPIL, EPODOC, CNPAT, CNKI: automatic frequency control, control word, capacitor array, crystal oscillator, crystal, tempera+,

control+, AFC, oscillation, heat, auto, frequen+, capacitor?, compensat+, table

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

A CN 101272142 A (CAO, Xiujuan), 24 September 2008 (24.09.2008), description, page 7, 1-13
last four paragraphs to page 14, paragraph 2, and figures 1-8

A CN 103001583 A (HUAWEI TECHNOLOGIES CO., LTD.), 27 March 2013 (27.03.2013), 1-13
the whole document

A CN 101924534 A (RISING MICRO ELECTRONICS CO., LTD.), 22 December 2010 1-13
(22.12.2010), the whole document

A CN 1238074 A (MOTOROLA INC.), 08 December 1999 (08.12.1999), the whole document 1-13

A CN 102075181 A (WUXI ARX ELECTRONICS CO., LTD.), 25 May 2011 (25.05.2011), 1-13
the whole document

A US 2012176203 A1 (NIHON DEMPA KOGYO CO., LTD.), 12 July 2012 (12.07.2012), the 1-13
whole document

A JP 2010166438 A (SEIKO EPSON COREP. et al.), 29 July 2010 (29.07.2010), the whole 1-13
document

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone
“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

14 April 2016 (14.04.2016)

Date of mailing of the international search report

06 May 2016 (06.05.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
HE, Jian
Telephone No.: (86-10) 62413709

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2016/073540
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 101272142 A 24 September 2008 CN 101272142 B 18 May 2011
CN 103001583 A 27 March 2013 US 2014184344 A1 03 July 2014
US 9024698 B2 05 May 2015
CN 101924534 A 22 December 2010 CN 101924534 B 11 July 2012
CN 1238074 A 08 December 1999 JP 2001527707 A 25 December 2001
KR 20000057646 A 25 September 2000
US 5760656 A 02 June 1998
EP 1010251 A4 21 June 2000
WO 9827651 Al 25 June 1998
EP 1010251 Al 21 June 2000
WO 9827652 Al 25 June 1998
EP 0886921 Al 30 December 1998

EP 0886921 A4
CN 1211354 A

30 December 1998
17 March 1999

JP 2000507073 A 06 June 2000

CN 102075181 A 25 May 2011 CN 102075181 B 25 July 2012

US 2012176203 Al 12 July 2012 JP 5839936 B2 06 January 2016
US 8610513 B2 17 December 2013
JP 2012161069 A 23 August 2012

JP2010166438 A 29 July 2010 JP 5310018 B2 09 October 2013

Form PCT/ISA/210 (patent family annex) (July 2009)




Il Py 2 4 [l o5 H I 5
PCT/CN2016/073540

A EEm%
HO3L 1/00(2006.01) 1

IR ERRT A 4028 (TIPC) BLF TR 2 HE [ 2090 25 R0 TPCR 325

B. o 2R A

R ERARRESR R B R G 5ES)
HO3L, HO3B, HO3J

AL A AR TSR A 147 e AL R 2 SR AS M BSOS, 2R SR

7 E PR R AT AR A B THERE GRER 2R, FERMEEE CafER) )
WPI, EPODOC, CNPAT, CNKI: iR/, HEEEH, #HF, BEMEY, &Y, &k &%, M2, &, temperar,

control+, AFC, oscillation, heat, auto, frequent+, capacitor?, compensat+, table

C. Agoe

e B, ER, TRUAHCETR ARG AL R R

A CN 101272142 A (EHFELE) 20084F 9H 24H (2008 - 09 - 24) 1-13
_____________________ WA PSET ARG 4R B 14T 528, E12 K8

A CN 103001583 A ((EAFEAFRAT) 20134F 3H 27H (2013 - 03 - 27) 1-13

E3'a

A CN 101924534 A (N BRMEFERANAT) 20104 12H 22H (2010 - 12 - 22) 1-13
_____________________ £

A CN 1238074 A (BEAEZHiaH]) 19994 12H 8H (1999 - 12 - 08) 1-13

E=D'S
A CN 102075181 A (EGZELHRFARANT) 20114 55 25H (2011 - 05 - 25) 1-13
E0's
A US 2012176203 Al (NIHON DEMPA KOGYO CO., LTD.) 20124 7H 12H (2012 - 07 - 1-13
12)
£
A JP 2010166438 A (SEIKO EPSON CORP. £8) 20104 7H 29H (2010 - 07 - 29) 1-13
E0'a
[ s sobgeck mymisp s, TR R
w B SCRELY A R,

b R R L o T I B A Rk AR wpr EREHRIERD Y 500, 5 RIIATRAL, B0 TR
wpr EEERREHESRAZ G RATETES BT A «w,%%ﬁ%%I# S O, R G R I
«p» FAURERTALARCE KA ROR SR B SO, b 5 — B3 SO B R A B

@“ﬁﬁﬁ%ﬁmiﬁﬁﬁwﬁﬁﬂmﬁ%mmiﬁ<m L «W,%%W%WI# LUK BREL RS

WAIHD TR AN R A B 5 L, EREFNE
wor WEOSKATR, (A, BRI R4 TP L4 %Tﬁﬁ@&ﬁ
wpr A 56 T IE B H i (LR T SR BOAR 6 ) f S BRI SO
= Fksr 28 SEFom 52 i) H BH E et Rm RS I E H

20164 4 14H 20164 5 6H
ISA/CNJ 42 B Ris 27 thik ZRUE R
s A RSERTE E R AR 80U (TSA/CN) 4
o [EL BT M X B I P I 6 2 100088 -
FHES (86-10)62019451 HIE SRS (86-10)62413709

% PCT/ISA/210 (Z5271) (20094E7H)



BRI S
ATAREFOER PCT/CN2016/073540
KR B RSO (ﬁgﬁf‘a) FIpEA @%E/Ea)
CN 101272142 A 2008f|5 9H 24H CN 101272142 B 2011£|5 5H 18H
CN 103001583 A 2013%F 3H 27H us 2014184344 Al 20144F 7H 3H
us 9024698 B2 20154F 5 5
CN 101924534 A 2010f|3 128 22H CN 101924534 B 201235 78 11H
CN 1238074 A 19994 12F 8H JP 2001527707 A 20014F 128 25H
KR 20000057646 A 2000f|5 97 25H
us H76065H6 A 199835 68 2H
EP 10102561 A 20004E 6 5 21H
WO 98276561 Al 1998£|5 6H 25H
EP 1010251 Al 2000£|5 64 21H
WO 08276H2 Al 19984 64 26H
EP 0886921 Al 19984 127 30H
EP 0886921 AM 1998£|5 128 30H
CN 12113b4 A 19994 33 17H
Jp 2000507073 A 20004E 6 6
CN 102075181 A 2011£|5 5H 25H CN 102075181 B 201235 78 25H
us 2012176203 Al 20124F 7H 12H JP 5839936 B2 20164F 17 6H
us 8610513 B2 2013£|5 128 17H
JpP 2012161069 A 201235 87 23H
JP 2010166438 A 20104F 7H 29H JP 5310018 B2 20134 107 9H

= PCT/ISA/210 (RIEEFIFHME) (20094E7 H)



	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report

