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The invention provides an oscillator. In the invention, a first register (3) is used to output a digital value
corresponding to a nominal frequency. A second register (41) is used to output an adjusting amount of a
frequency expressed by a frequency ratio with respect to the nominal frequency. An interpolation processing
portion (8) is disposed at a rear stage of the second register (41). A 32-bit digital value output from the
second register (41) is divided into a high-level 24-bit and a low-level 8-bit in the interpolation processing
portion (8). Moreover, “+1” and “-1” (decimal value) is output by using a ratio corresponding to the low-
level 8-bit, and the value is added to a digital value of the high-level 24-bit. Therefore, the adjusting amount
of the frequency is varied; however, from a perspective view of a time average, a resolution of the adjusting

amount of the frequency is higher than a resolution specified by the 24-bit.
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FIEHEVEAME - MRS TWTE (41) G PMERERRERLL
EMRTHRRIAR R - 72585 T W1785 (41 )RR ELEG B MR EEER (8) -
WAERTRANIRIRIEES (8) hREETYEE (41) @iy 32 (ITHE
(AEFHIEAL 24 (LTTEYENL 8 (T - I H » LABMEARL 8 [ yCAHMERI LR
d 1T B 1T (ERINE) - WEEN LA 24 RITTHIERALME -
It FRAREE R BT  ERRHT9RE  EXRERENORES
FYE 24 AITTHE RIS HR

€39

The invention provides an oscillator. In the invention, a first register (3)
is used to output a digital value corresponding to a nominal frequency. A
second register (41) is used to output an adjusting amount of a frequency
expressed by a frequency ratio with respect to the nominal frequency. An
interpolation processing portion (8) is disposed at a rear stage of the second

register (41). A 32-bit digital value output from the second register (41) is
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divided into a high-level 24-bit and a low-level 8-bit in the interpolation
processing portion (8). Moreover, “+1” and “-1” (decimal value) is output by
using a ratio corresponding to the low-level 8-bit, and the value is added to a
digital value of the high-level 24-bit. Therefore, the adjusting amount of the
frequency is varied; however, from a perspective view of a time average, a
resolution of the adjusting amount of the frequency is higher than a resolution

specified by the 24-bit.
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(0001] 74 & 1A (247 A 17> — T DA B o 20 T2 (5 5% 8 ) R e 77
RIBH IR R S -

[ 5 i 55 19i 1

[0002] fFRssHeiRaZRRrIAFTRE - AT 824 (Colpitts ) FEESHYERHE
TREas TR AFTA - SRR E SR BRI S A R N e 2
A tixfg (varicap diode) HYZEER » B A MREGHVBRBACELT - [E 9
T B R B R SR YRR Ay — B - SIREFLRAY A SRR © SR
—fifG RV EERR - B A AR VEBR IEAH S - 240 > FIFIZHELEERE (analog
voltage ) HETTARZRRYFIEERY T A G AFHEERY E R AR A2 e M Bz
IS STERAVREER AT S EER i AV AEEHAR (B (noise degradation ) 2 - [£ELA
R IEHERT SRR R BRI S fR T L » FEAD - R AREL R TSR
AR T ey TR R T A IR T (device ) HYRFIEAYAY - By
PR N TR BE S EAYETE -

[0003] T H - FEGEA T A B A RS FRVIEIL T - H AT B AR HIIELR
P& 5 [EAPHRMAEEAMRIR - IR E TS HH S B LR 2R
BEFHELEGEEE - 5 THE > ERIKEAL ZS (Global Position

System * GPS) HE R EHEXKIZES (frequency stability ) AYSEI » G HH
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RHFRERES 10° & (order) BB » RTMEETEBLIES PRI R
SR -

[0004)] EF|x @k | FEHMTUTAR : FIEESEMARNERSHKE
( Direct Digital Synthesizer » DDS ) FiER#H A ESHFEEIRE ( phase-locked
loop » PLL ) By E kT - M i Bl B B RE AR IR A E R AR FEAOSEREG EfE
DS {Eme AZ| DDS - HILEITIRBIERARE - 5—FHHE » EHF
HERERB T KEEK - B iRIBA B AR RSERAYE FHEE - 18
EAEEE AR S METH R E - SR YN ERR TSNS
MR - HAPMERIERN T BHEERE  EREEAMSANT
s oK 0 Bl iSRRI REECE AL » T B ER S AR BRI Wk »
TR F TRER/ VEERGARIR -
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[FEFRK 1] BHAREFEF 2012-170050 S04

[(BHARE]

[0006] ZZFEASEMAGRIBIRMSER @ EBRIERIRE—TEIRES » Fit
fri@es MBI R - B AIES R R AR G A ) R I Ry
AIHIEEEARIR -

[0007] ASEAR—TERAS  HASEARERNHREEHATIREE
BE AR Al ik 2 2 B A 1S B Pt SRR AR E (B AR PSRRI
SIBU /= E NS e Eal SV

ax EESIED 1 A LU E E SRR RIE E B R E LB E M A -
NIEEREES - AREIEATILECE (B8 L AR LA B R T YK

51300pif 2



1596889

AIALTTRIBAME LA

ANEEER » FARA R B it Py 17 B R SR B 8 L B ER 1 Pl 3% S (B L B4
HE SR E IR TTHIEALEARND - Wi A E SR RAYE 2 (ERY
FEfNME -

AR EERITRLAERS - I BREESMmE D kL B 1K
WA EHE— B R —ERIRRET IR - B —EEE T ENE R
Z 1 REFRRARAIAL TR B EAE S FERI LSRR E -
[0008] [ZFEARIRIR]

ARG LA e SRR A E B A HME A B E M N - L -
R FELEE R BRI EREEHRAIER T - BRI E E3IE
I F B (S SR AR Y RERRAT 3 EERYER LAY R (W RARRTE ARRER - T I
R IEFERVSERIEHIEARR SR EE -
[0009) i B - %A LAfE B SRRV E (BRI BN B B S AL AL TCEMEAIAL
TG FIFREFE(E SRR Ml L R LR RIS — (B 828 —{E - W FmiltsE—{E
T (BB AT TTHMEAEND - i B B —ERE RSB R B K
(IALTTHISIAIEFEE FERI EEFRTRE - AL - iNRBERE M HE TR
BIBNEFIAIRAIAL TR BRI RS | ppm - BE R M EFESL0
1 ¥ 7EL4 1 ppm B EAIREREI LFE—EFTEEHELELL 1 ppm BEL
REAMEND_E S _EFTSHIEZ R £ L -
[0010] RRItE% | MRVERE AR ABIERTIARIMER F19(E - IRE - B40
£ 10 MHz WIRER » DIFTREAIAITHY 1| focEst 10000000 Hz £
10000010 Hz - T B - AI¥IEE—ER “+1" -~ BER 1" > BEERH
AR AR EN R L RIS 75% » B | WHIRERNTIOEERS
{ 9999990 Hzx1+10000010 Hzx3 } /4=10000005 Hz » 53 ## IR E -
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[0011] ZB—ERH —ERVEIE KBRS E ERERT - Fan | BRI
—{ERVERIHRE) / (B — BV R B+ —fEREIERE) B9 BES
RRFORZE - BRAFHRMETEREE  BEEFMTHRE © LY
HITTEA N R RS S0 - B oHIHI SRR -

[EXNEERA]
[0012) [ | RERAHEENE SRRV IR HIER -

B 2 BRSEENEERFAR A EELAANNMERER
(nominal frequency ) HYSABHERAIRERATHEF EHE] -

B 3 AR B 75 2\ 5 R e 23 b b BB IR AR FE
HIEREAE -

B 4 BFnARENE P ERNAEERDSNSER -

[ 5 Sl A ZIAHEE IS ERHELL 8 AITTRYMEELZK B AEERRER
R ERIRR (REE L Y FERMAT 1T AR BARIRF R -

B 6 EFRTEAZIAEERRTEUELL 8 AITHIES “+32" BIE
T BRI R B SR RO S EAIER AR E -

B 7 BRI AR IR A B R R R -

B 8 BR AR S —HEA XA ERE -

B 9 BRI ERIRASRIIEHERERBIER (BHEER) &
BRI -

(BRG]
[0013] [ 1 BRTARANERHIRBSENRISERY FER - &
Ixas 2 - (F R8P B RSR R AR RS R A0SR R S B ST 1S
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B o SERE AR | IRBERRS 1 IR MdsHIsE 2 FiEsIEs 2 BF
BHZIREERLS 1 KSETFRNZBAITIRE - B FRIEHIEIREERE 1
HIFZEHIER -

[0014) IRBEKE | BEEFEBUNFAEREGKSS (Direct Digital
Synthesizer, LA T {8 DDS) 11 - % DDS 11 Ef#aNTIhaE » BN > BiAHEH
MEBSELNREERAAREIR (BE) - MR IR E
HISESRAYE 5T - {ER DDS B9—%1 » Biana] 78 B 4540 FT)gery DDS » Bl »
FRSY B 4 AR ELE R BURAB S PRSI - E BRI B RV I(E
HIBES Y » ERYBLALE S S IE A BRI BRI B timing JGBZEBE(zero cross
point)) EIHHFEEK -

[0015] 7¥ DDS 11 B ERFRIMERESRZ2E (28BAH) KE - K§
It > DDS 11 B2 8 ARERELE - 5—HE - BIREERE 1 89—
STRUERBIEHIIRESS 12 AR ASRES 13 MR - B RMEAIER
IR 14 BEHESS 13 BHRIARERIAEN BRIl 25 R A AR AL T TEEER -
TEBIENILLEES 14 FILLEAERAVBAIER - BB IR (charge pump) 15
THEELL L  FMELL IS A SRS R 88 16 1 WAEFTRERIE
2R 16 thigs - T H - REKIERES 16 WL SESIEHIER - MEA
P ERITEIIREBES 12 0 EMCEITHEHES PLL (Phase locked loop) F&E -
WEEITHIIR B 12 AT S E R EH AR FERIRER - 3BT HE%
MEBEHENIRR » BIERSELERS-RBRY N (ErEReIRE S5 FRA
SRE RSB ESR ML -

[0016] #K7% > HHUEHIZE 2 EITEREA - BITHISE 2 Bif - BURRS S
HISERE EAERARITIRE - AEMAHAERSKEBERE © GESHEHEIN S
BUER SR ENIEBIER » MERER FRER T SIEEA TS - J8E

>:I
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B BN EIRSRRNELE (ppm) RN - B PMERERAINSTE
(plus) BIK& (minus) BEEFERIAILLER - (FREAEMERZRIEEEE] - 20LL
FRIBARER LS ppm fRIRFTT » EIILL » SRR E R ERAO A P o] 7E 2 ] BB ARG
BINRABER - RAEER - HERS RSB RIEE T ARIBR B F ERIEE R
B E A RAIEAL -

3 BAHENTEIRARGTERE —YEsS  fINEH « FIF 3247T
MIEAME (BAIBIR) RESEFIERREIER -

[0017] 41 SS{EESsARARRMAITHIE —MFss  FEWHES 41 Hitn
BEEWTEM : FIFH 2 B9MEEORH 24 AT BAIE (BAI8HR) K
SRR - B YTES 41 FEXBIPIHERERAEE BRI - S48
RREERR THEREE HRENTEERE T - (A MEEA
RHLLE - —BREFFERALE - BINBR A SHEBIER N - eFmtiE
KIBMERVRR - ZARIMER B IE R EERIEEREIR -

[0018] 7E55 —WG77Es 41 HYLEL - SMBHNE WS 41 BiHAISr(E
ETNHEREE (#EERRE (interpolation processing )) HAIEIEERLT 8 - A
SEBEMETXNIANBTIEREE BRI AR 8 #1780
MAEETTRIN ATERZERER 8 RUSLEC ATHIRRFAS - BB R E A NEREL
8 » IS 3 PEERIL WA BIE RS AL HE Y ER 41
AERVIRRRAR BRER N - W RRLIE S | =Y 20 BERA
LEESR 181 Gl RUE—EHHAE - LIRFENERFEE 43 BERALL
AXE SR i G2 Y8 1@ TREIET - 44 & 45 S BIRREE -

[0019] 382 Gl R3@%k G2 RLAMIT AEzkekaE - B - fhEs ZHEas 41
AR ERVASR AR BRI i/ MBS T B8R A T IRME (F140-5 ppm ) FBEIFE - £
Fiies 77 88 41 ERERISHRFR BRIy RO [EB AT B8R Ry _LIRME (10
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+5 ppm) AEHIFE « B > AORISFTIER TS BN R/ MERSRAE - B4R
H R B <G 1xG2 HIEFIANTE-S ppm~+5 ppm LRI ©
B —192% Gl 2YESHII0MR 2 HIRMEEFRY 8 (ITHIBALERFE R
[0020) #3183 G2 RRALSHEE 8% Gl RUFNIARREREG
MABETI AR (FRLL 278 E (n BERK)) WE - HIULTFES 43
St 3 MITTRIBLATERIERA > 7227~ 27 26 2% 2% 210 21 R yfE
o33 A A (EARS FERYEARIERIREE G2 WAL 1 3 (L TTAVE(E
I8 G2 AR RNE o -

(5]
EFSREmA wFREL (G2)
000 270
001 271
010 272
011 273
100 274
101 275
110 278
111 277

F— R FoE R R EIE R E A — S N S HE A RL
HIRR(RRIERIAE -
[0021] $sERisEE - TIBMER - X182 Gl - 184 G2 7B RS - 1R
BIAES 3888 MHz » IR BEAFTHHENRAERSRE
“128792027777" - ANRAG AT BIBE L E+5 ppm - FIEE —E 7S 3 (IHL
fi{Eh - ABE L 38.88 MHz /) 5 ppm MBI {EE “643960" - W S
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41 FIETEH 2 BUREBERRAY 24 RITHIRRESS “8388608-1" - KRIHLE 24 fif
TR ER B AfERF » ST TRELR 45 HUEHER “643960" HyI8%E GI -
9ar G2 > HHLL » AT AR R R ESES ppm o BXIEMT 0 1828 G1 B 79
1@ 252"

[0022] 30 FShnuksl SRR — 17 3 R ENSIRIERAR S e BT
{BERZR B SRZET 45 WIBALIEFEN - Frlt~Bid - 767 FARR TR fa LT
41 EUER 2 RUMBFT R RIS ERY B/ /MBEBN “-8388608" BF » AR 30
PRESHIBAE (FRRESUR) 5 ¢ £F 38.88 MHz JREMEH 5 ppm #Y
$AER (38.88 MHzx5/100 &) FriGHHE - M H » FEHERFARBHLLR 41
R EFSERAEED "8388608-1" B » I¥AET 30 1SRl (SART EBL
B 5+ 38.88 MHz N HABE Y 5 ppm #USEFER (38.88 MHzx5/100 &) Affs
BE -

[0023] B - $EERFEE B 41 FAERFARER - TSN 38.88
MHz+5 ppm BYSREREI AT BHBRE T - FEE S MBI EFRTRAISER - [ 2
FONEFRIRR AR BT 41 S EWENEER/ MEZ R AME < R L aF
HSRERAR E (FREHPMEBRERMIEER ) B RN TR R E S5
ppm FFERB  3E £+ ppm BFHIRAB] -

[0024]) (=%t 1 - HhIes 2 EBEE A TS0 IBEE 51 A ERETIEAE 51
BEIEERMAIER - AINE FHERA T E MR (Electrically
Erasable Programmable Read Only Memory » EEPROM ) = 50 E5#442 (bus) «
My B - fHEZRIES 2 BAE ¢ ATBEAET R 6 IEH@(S/Y/ ) 52 (interface) -
eI 52 BIAMERERERTINE (serial interface) AUIEHEARAREY “12C £
H" B "RS232" F - 534 NE S2 WAIBFIT/ME (parallel interface ) <

[0025] 4EBECHERE 51 RS ASHEHEEIREEMEEWESEE - (£
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Il

BEHES - THSRABHL | FHBOSESY - ERRRE T
MBI 3 - B 41 BT 42 - BIVLTEE 43 REEE
Bl R STEEAERT - SN S| WEHEENBA - &
BUEGHERE E 6 ABeA N 52 HGEAT - TABBIF - £ FIHREFL
B-WHEE 3 BUEE 41 BIUEE 2 BIUEE 4 Mt - 8
FESERECIENE 51 NABINTCEIEIRES  AEHER - B85 Gl B
% G2 HoMbsE—3 - ANSRIBIIAEN ST 51 A TEEIRER
KRR A2 - BIAECEIE WS 3 (b A2 - B 3 RETIEING
SEARHR 1 79 - (LSRRI T TR R BV A R R -

(0026 #f% » ESRIPIRARIEED 8 AT AUE 4 ForPHEARZHG 8 19
FAEE - POFERRIEE 8 4095  HAA 32 (TTEAOBLERIRASET IN - DR
POSRERRAES 81 » FALPUEHERS 81 A 32 BITHIERT 8 KrTHIBAINE
BB AR - A IR RS T (0 B SRR A
HORTIRFFIIEY: © LB R RS S E I EERRIA - (RIRFIES:
AR L e T I 35— (L5 — (B SRS TR S U5 {5t

[0027)  fikith 82 RAGHERTL YR AERGE 81 WMLEAOATIR I (B4R SRF L 32
RITERTEHE 24 (IEAYBTBAEAIAYTBSED - OUT ST » MRtk 24 fi
TR -

(0028) PysREHS 81 4% - MFESETINTS (delta-sigma) BRHS - 1
PR S S ORI A B TFLE (duty ratio ) 897 BAREIATIL 8 f7AT
e EARRERYTER) PWM (B35 LURFURIATE PWM (ST AT B (A
BHES - FROUBIERR | HFUIER 2 SUmBe 2 (TR E 01" (1L
HEHIEED) REGIE 117 (UHERIEEE-1) FovE—E(E - FiA

01" REIFHL PWM (F5549 "% (High) " WAL "11" Refil

aill

5
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PWM {E5% “IK (Low) " EFMEL - &ZBIF - 01" HERE &

11" FEERE(E -

[0029] #EPQFEEBREEN 81 &kt “117 BT “01” AUBFHEREEAINE:ER 82 thi
TN EERIRF R - B0 - FLMENFEEREES 81 HibFrii S EE A&
Ml sy ey S B PR AT T P R B A B BB 5 DAL L -

(0030] MOEFREEED 8 WMEFABSAN T AT - Bl » FERRBEAER L
8 BB T (S G788 41 SEeY 24 (I TR BRI R IR B iR
FRELF 15 ppubit » BZIHIT » ANRIEHE W73 41 09 24 LAY
{ELAERIEET - 288 0" ~ 1" - 2" -~ 3" L. > ASRRIRR S
183 0 ppt ~ 15 ppt ~ 30 ppt - 45 ppt BT B, - BLELARSY  ANSRANARIRAS
& 32 TR BRI A ZINHREEEEES 8 - B# 24 (CHISARTIRE -
J1 24 AITRIBALEEE REBN “17 -

(0031] ZNRBIANMEEE — 7788 41 Bk 24 RITHIBAES 2" - B
INEEES 82 RAHAMER “17 B 3" - IR{EIEERSES 81 BiEE 2 1Y
HBROREY 2 ATHIBUZE “01"  (DI-ERIEETS+]) REBRIE “117
(RAA-ERIERTR-1) RIFTRIEE] 01" Ry RE/ ( “01" AR+

117 BV RED 1R 50% A 17 B 37 B R EREE o Rt
BI04 1 #HNER 1S ppt B2 45 ppt BUSAKGREE BAERERIR BIAR A IRET 21
BRI 12 B - (K - S4ER%EFS 30 ppt ETEARME] - B4 - AR
FABRAEZIBNEAR AL ETTE BRI T » LIS B ERIESIREBEE 12 4
L EEENA R 889R(ESR (spurious) -

(0032) T - WRFUIGATRELRELES 40% » 8 “37 AY# KRB

1 BRI 4 6 KT > BEINEEER 82 SPeYAEINERIFIERER S

1.8 SRR EAGRS 27 ppt - HItL » MR 24 RITHIEIME - (B
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DPEAZE - NEREBL 8 FHFRILRISHERRZE 8 ATHBAER
o FIERS  ERFRENSYERIESE 15 ppr2°= 0.058 pptbit « &
It o FEE RIS B 6 ZREVE TR SR 41 SRR ERYIELL T 0 AT
SRR THRERARERATWMAZER -

[0033] #k1% > $IATREHARGERETRYA - 5% - IREHREERHE
REERBIRES - WENTEE 6 BB ARIEGCER 51 F - 28
thatE @ ATRAZIREAR ~ 1825 GI - 182 G2 MBS - MIMMEREERER
AL TARRAETT - fEF—417E8 3 HFREREEFNIBIESEAZ]
HREBTERES 1 49 DDS 11 o » FI| AR B S5 2R HI R A TEREEN | AU 4R
K B ERBIRRBARN AT B SRR EEMREA
ZISEECIEES 51 - HRF BB WS 41 PR FERIERBALE -

[0034] fA - a0EA TIBREPETHMRCINEEE - RREFL=Y
7788 42 THIE R Gl B R EETUETRES 43 P94 G2 BYfE - Bl - FERGE
EIETRSAR IO FERY S — W TR SR BN (B - IRIBARERAS 38.88 MHz » HdzY
TR AR FERIBAIES “128792027777" - BLEEPIUIIRBRAFNE
REREAAEPERERA TR (ATRBIEER)  WIRBZ AT BMEERR
8% Gl - 184k G2 H&ME - FrliERIESAETEM 6 HERBFIENM
WEAEIAE 52 MWAEFTEAE 52 TR FITERMBE AL ERE
51 o

[0035] #OSRAATRBBRGLEELEE Gl - 1828 G2 » RIfFRETE A e 41
FRIBAER ZEE (full range) ZEETEMER - FIA0+S ppm FHYIFE - &
BEEESAEEI TR MiESmLRETPINE 2 FrETHRE - /K
FRESHMERGINESEME - AP RSB PTIR E R A 808
HER - LR ERRYE -
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BN > FFRFRIVERRARE N ST EE 6 BB M 52 MK
REBEIYTE 41 RIBdR - 5591 LATERBIT | FERAZTIE _Wires
41 PSRRI HE MBS H RN (ESAET S 6 KRB E 52 Mgkt
SARSMECRER 51 KRB EIRERR HEENE S Y FE 41 o

[0036] #Xi% - ANRBEBEIRBBOVEIR - FOEF FBIFREEMILHIZE 2 Y
722, ( program ) R FEVHIERECIEAL 51 NHYSBE - A5 A TS ERYEF 7SRk -
M7 3 B HEMERR AN E B E - £ _EHFR 41 vERA
REERS N E 52 (EEHEITIRE - WA S PMER SRR TR LR AR MRy
BAIE - (8583 Gl - 8% G2 FRLUR IR L RARFERIBIAI(E » MoRHEAR
H B RERTM IEE TRRRE R SRR P FEA B (B - ARNEEER 30 AL
(EFEMABSRAE A FERYBLLEAENN - FEINMEIE BARE BB MM AE
PregEREES | 9 DDS 11 o - WANESFHERURIATHGET » (M AIREER
B0 1 PSR TRRE LARE -

(0037) ptpR - B S5 sPRRANTIESR - BN » IRIRIEE 104738 41 By
32 ITCHISALME - MRS FMEIBERATRR L - Bl R -
5 ERTRAMSEEEEMB L RENAEF - B 5 PRBETOTIER
B0 - R AR FERRRSER 81 BY 8 ATHIBLIERHEFNE Pl S ESER
RAERY “128" © HEER "64” - 32" - 0" - 64"  REUE
RIERR/IMERY “-128" - EERMOIFSBARETR IR ERFES - SIS %
NIEEFEE 81 HiHEs 2 AUMIREORRY 2 TTHBAE 01" (DA3¢ESHE
ETERHL) REALE “117 (DATHEHHESTR-1) BIRHE -

[0038] FEEMEHIRGIE » MnBE MG AT EIREERRS 8
Hz - 20 5 From o (EAHERTERRER 81 DABREEEE W7 2% 41 SHRu(KA 8 iz
TCRYEAEFERI LR ML “+1" K 17 - AIRBIINE B A NERE
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