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7 EARBIUAR S BIE LA VD e B & BT = 5 2 £ VHCH 5.

WEs R eoERE, ) A NICHENEMMERERET2I0E avrAY7
YITMWMEbNS, B5 IRT & D ISAAEFARIRR AR (phase sensitive detector) DfF
RN 2 U SRR EREER S A Z N TES, WEEEF avNT
Wi & LHIFICE Y 7 - 7y T CH—AEBOEEE T 2R ES TS, WEER
F 3w NG U T FEFHEEIERR. MR HARICINA 5.

NAHFRIRR R — OB T, 55 % e,(t) = E,(t) coswt, BEEE & ¢, (t) =
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2.4 PLL(Phase Locked Loop)[1]

.6 X PLLOT7Ow 7K TH S, VCO(Voltage Controlled Oscillator) I, A
B EIEIC & o THIEED H 5 H@iFH THERGICEIL T 2 RIREE TH 5,

VCO IZEFREIE A DD OFEBENE T HIILEEF B (free running fre-
quency) THIRLTWS, AJT v,(t) MMABND &, VCO DFEBE AT LD
(ﬁﬁ( H B WIIAAHZEICIE U CERERIE v.(t) DET 5, v (t) OHF D BARF U
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R ENCIEBICE N T WA WD, YREBIRIIHETH S, SEEHTLZORY T
X, FEAEDEB TERIIEBRETH LN, FSMMEE Y YEEE TR, AX7 YT
RHWEHEERITO DT, + BENHZ LHEN IV, T, BRIIZIE 0~ 5V
WU CA/DEHZE A LTIV Ea—RICHYRADD T, 0V IZOERED 0V
ICEbhEEW, 22T, %&#%ﬁ&l@ﬂ%@%%Mfﬁﬁﬁﬁﬂ/ﬂ—ﬁ%ﬁj
ZlilT 3B, EEL. ZOEETIIYA F A OEFRIT mA UhhEREERY B8
VDT, FINELED FEEBOEIRIE TS AAIDOBFEEFH T 5, £7/=. PLLIH
BIE7 0 7EEOHFRTE ) A XD EZITRTWHERZRDO T, 100mA FEEDE
% ON/OFF F 5 LED FaEE L IZHIEIRICT 2 DN &V,

ICL7660 DEMEREE, —FDa>yTF oY 2 TSABRETFYy—IY LT, ALY
FUTICEVES—FOAVTUHIBLT, SATABRETEZLVWDOEDTH
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I U 7=,
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VT oY EBATEIR) A XOBERRT 5, NANZRTY T UYIdEEEA >
E—= AV AMENWZ EWRTITH Y., BEOBESDEEREE2RICT 20T RN
DT, REFETIX0.1uF OFEESIIv I aYTFUHEFHSZLICLE,

3L Fal—R ORI RERBEDONANZA YTV %
AT 3, 22T MWF@7w\$%:y%/ﬁ%%mfmé 7=, ORI
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FIMREE B LT, IDEDESEZRLT, 74 MNEA A4 — bTPWmALﬁ
NATAEBNTTEED, 74 NEA A — RIZBERE RO T, IEPFITEEICEHL
T, FECERMEIERIE CHIME U ¢, BEBROEBICET, 74 MNE A 4 — NOHFER
PEBENEEEL T IV EAN RN, EBELDOEEEFDICEL. T XA
= ROBINIE pA DB pA 72D T, B —BOWIERDOATA VY E—-F VA
FEL L TiERadin, 22T, HBOBEIRICIEIATAS Y E—-F VAN 1012Q
EIEFICRZ=W JFET AHBIDA X7 > 7 TLOSL 2> Z LIl U=, BRELEW
RAMIRIE. 2.5kHz 35 \Wid 10kHz OREEIR RO T, KRB D R TREGIEEES CIXESRR
B EHY NTEEDDNANAT 4 )NVEEFALTWDS, KEEPHELT R ED
TRINR S DRZEE, |V OREFNIB > DD SR WEF T, ZONAINAT L)
RICEk->THOFEERETED,

ZAXR7 2T TLOS1 BLUDZFEI Ty KA AT THD TLOS4 DY VEE*[X.10
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3.3 PLL [H#[3]

U D ERGREELUEREREEASILT, DX0REBIEERCHWSE=H0,
FTBDN () 2.5kHz) ICHIIL 2 EEEG B 2EY T, £, KRB OE > S E#E
THWEHO, TEDNELERT B 10kHz DEUEFE B RERIC/ES,

PLL R340 10kHz O HEF B CHRIET 5 X OISR L TH =, Flip-Flop
TEZD1/AGDOEBEBEEY BT ZLICE>T, 1 2.5kHz TRIRT 2 AHEBIC
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0w 7 35E2ICLTHL, HEDNGEDEWEBUIAKEF IR D 2865 U THEDS
NEDT, MRVIEHEELEZTEW, ZOEH. PLLOXY 7F ¥ LY I3
ETE5,

PLL I& VCO(Voltage Controlled Oscilator), AAHEbE RS, LPF(Low Pass Filter),
DR ENOER S NS, PLL B %= EH T 5 1C MIFEEN BTSN TWE D,
22T o BZELFHESNTWAHIA PLL IC MC14046B 2> Z 2123 5,
MC14046B 1C1& VCO & 2B DAAHLEBER AN S VT W5, AAHEEESES (1) 1
ExOR [EESCRER X N, ATBEDTF 2 —F 4 —HICHBI LRSS NS, £
F=AIAHEEERER (2) AT D Ty VAR BT 2 2 4 TTH 5, EDKD
FTa—T4 =T 11 THY, TYJRSTLEYY—TTIERWD T, MFHESR:
(1) EHEDZLICT D, N FRAEMET 2 EDADEEEIVF UV CRET 5.

VCO DJEHEBIE. MC14046B DA & 1O 71 ki,

1

min = Vool t = V&
I Rz(Cl I 32pF) ( colnpu ss)
1
max — min Vool t =V
I/ Fa(Cr 1 320 + f, (Veoinpu DD)
ZZT
10k < Ry < 1M
10k < R, < 1M

10pF < ) < .01uF

THEDT, O =0.0047uF LT, BY Y VYT (frax — fmin) & 500Hz £ T3
Co Ry =422.7kQ ~ 470kQ & 725, F=, HUOVEABE (fmax + fmin)/2) % 10kHz
3B L. R, =217kQ TH3, =L, IC OFEICIKIES D ELRNH DD T, FHC
Ry WEBRWICRET 20ENDH 5,

¥7-. AROYVICEBE, O—NZAT 4 )R OEAI T F & LT,

6N N
Rils = fmax  27AS
100NA
(Rg —|— 3, OOOQ)CQ — f2 f - R4CQ
Af — fmax - fmin

LHd, ZZT N FEEBEMEHEET 20D TH S, N =4, Cy = 0.047uF
EFBE, Ry =13.8kQ ~ 15kQ, Ry = 19.8kQ ~ 22kO &5,
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AW OEEIT, NAF VAT RADTATSTIIATI YR ERHWSEZ &
WNEWR, ZZTCIRHAMFICEELTWADOT, 7y 770y IR 2EHEEA- T
5 SNT4HC74 WS, 7w T 709 TENAF VATV ADEOIE R LTE
ABRETELN, DXISRRBZHEENS, 27 Oy 7 FHEEREZ/EY, 90° AFAEN
BENTWAEFLAMEFLDNMHERRET 5 LDIC9 5, 7y 770970
Set/Reset AFTFIEZ Z CIIFEHLRVWDT, 5V ICTIL7 v 7T L THL (BEHICL
THEMR),

PEAHEEERES (1) 26D &, Oy 7 L= EDAMHEX. VCO OHUDERE T
90° BADTNED, 7Vw T 70y T CTHBEREESET = 28H70y 7
[EIE % VAR, 90° MAHMWEAERE S 2B BB 2 DT, AMMES L FHD MR
fFEEELZENTE S, Thabb., AT 2 7= DICBHEE % H@ES HE
J 2w,

3.4 [AHRRIGEE

R RERER & 7O 7 AL v FICE>TEHRLTWS, ARk, —m
INCIISRER Y L CEHREINGN, 22 TCIEIEREES L UTHEEREZHVWTWSD
T, +1f5F50 -1 5T B0 ETTHY, LENST, EHEE 7FOa7 ALY
F WO IREZFICIEARS LR AEIMIC L > TEHTE 5,

BB S DEBDERBS Y NDEODNANAT 4 VAL ZAAVFUTD
EDRAI VT THED L WIHEEHES N TEY, X4 v FH ON D EET
BIRITBBO LPF ICHENAD,

PFATZAAYFDOBIERICH BINAINA T £ VX DEEERIE 0.47Tmsec TH Y,
W 2kHz A EDEE #ET DT, 2.5kHz *° 10kHz DESIIEBICET, 7O s/ A
AvFDOHBICH D LPF OESERIL 4.7msec TH Y., ¥ 200Hz A EDES 2 A
NUTHEEET 5,

3.5  JRIMIRFESEED

FETERE O LED \FATHE O A 5D AR (79 10kHz) TS B, R 2. &
BEE LED &, & 2 Y EEOMOE NS EHTEWVICER 21883 %, TLN115A
DEAERIIEFRIEET 100mA T, NIVRAEEBRTIX 1A FTHRIZLHITX3,
Ta—T4 =11 THASELEDT, Ze%xHT. Y 50mA K 100mA DFE
WEHRTZLICTS, T BHRELRIRAFFIHT S92 TLNLISA 225
EANHERT 5, PLL MC14046 CRXZNETOEREREFTEZRVWDT, bS5V
VAR 2SCI815 2 2% X -V Y ML, FEEHRISZ LI 5, 25C1815 D
hpp & 100 A EHZDT, X—U 2 NoERET S AT E 10000 LA EH B L%
ABND, 5V DEENRA-TLBEEAD L, AR 10kQ & LTHITEa
L7 ZEFH 100mA LA ERBTHRIT Z N TE S, TLNIISA OJEEBEIE 1 DICD
X135 VD 15V, 28CI815 ALV 7 A-TI v AEFE 0.2V L RED 5 L.
IS DBEETIEIEEN 3V &5, 5V OBEEFHOY>ZLICT S L, TLN11ISA
ICHRNDEREZ 100mA ICHIRET 27=01201F. #H 220 2HALTBTIEEIWES
Y. EHOWEEB TR 0.05W < 1/16W DT, /NI TEARLRTH
A9,
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SRRV — TSN, =T A UN 1A R Rd Lz 5, HEEEH
WCZEDED RN =T TH, BEERREMZ o TV 5530 MS5 DIV —
TSN TWS, SFEERO AN L BHORICHERRENEET S L. *
DFEEMNNELTEIN—THFA VL LTI EICRZZ LT FHEAIADNS, Z0D
EORGHERFIANEREE Y =)V KT Z2OM0ETH S, REEOFEREESEL
=, BB LPF TEERIRLEDT, 20EER2 7 —ATHATY—)ULRLE
S EEFIRDINE 5728 WHBENH 5, EREEITEARICHED > TWRWD T,
BB LPF O VICIEAERES>TY—IVRLTHZ D, = EEIEL R
L FENETRERERA VEY A ADENRRELRDED T, AREICEL &
SRVWEDTEENNETH D,

I DOBERICHBDEIRS A > 24 L TERORENERI W TWS =, L
SAYDA VE=R Y AFZEHEDOLE S D E—F AL RD, ZDEOhERET
Y. HAERDERNENT B . ZOEEMIOERICEIRb Y. BEERIRERD )
A ADJRA & 725, AREEETIE, FRIMRREEE TR ERERD/VIVZIRIC ON/OFF
INBEH, BRET TR, BRI A2 (5V &7 —R) DMOMEEE & HNICFTNE
THs, ¥=. BETA VIE. KRWikEfEo=2Y, BB ETRIAERZRSREL
T A VE—BVARBLIIRAERETH S,

SHEOEETCIRIFE L ALTTEICR DWW B D, FEOFHEDHOFHE N Y %
ERLUEHBHDEBRNELEE L CE EHOEELREHRTH B,

TRIMR LED DXWEERIMET 4+ XA — RICASRWE D ERHIHNETH
5, HOEHEHEDED, BEWICEICEHLUTEET S LV S, BRELICEHEL
T. LED 22w )7 — TR TENWTHICE®VES R FXIRTH
5, 7=, LED OFHMUPT 4 N XA A — ROZREA =TS TR, Bl
WENAUTEIEYAALEY T 5, R EFBICEY AT 2amc, FHRISE VWY
Z—I T — T BB R OIENLENB N,
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L4
T4 N AF—K | TPS703 1
RN LED TLN115 2
NS VIR 2SC1815 2
OP.Amp. TLO81 1
OP.Amp. TLO84 1
Flip-Flop SN74HC74 1
PLL MC14046B 1
Analog SW MC14016B 2
3va - L¥al—& | 78L05 2
3ve - L¥Xal—& | 79L05 1
Voltage Converter | ICL7660 1
L
220) 1/ 4w 1
1KQ 1/16w 4
2.2KN 1/16w 1
10KQ 1/16w 8
22KQ 1/16w 1
100K 1/16w 4
470K 1/16w 1
FREEHEH 20KQ 1
a5y
FEJE 7 A )V Ly 0.0047;F 1
<A S 0.047uF 9
o 4TuF 4
BEtSIvy 0.1uF 6
A 10uF 2
o
[ % FH S 95 % 72mm 7N3b = HeAK | |
YUV EEREE | 72x4Tmm NHEEAR | 1
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