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FH L BRI — i FM 2P FH IR Ry 0T FM > SRR Rl 2 14 i -

z ~ M4 E (Linear Distortion)

e EEEE - U BURR - AR - BV B [ g5
RG] » T (interference)

R e SRR - EEE BN SAR T ~ SR BHFM ST - SRR E - EM
B EAM - JERMECE - [RE(ESSREDY A ~ JERIEREER
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O HHE O G
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Fe0 N B E RIS E E -
O B prE

+V,,v,, >0

Tval=Vo sgn(vm):{_v .o
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O
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V4 3

O w77 e PR AR -

Hard limiter > circuit realization with Zener diodes
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Mrger  EESATEEN VR FAR T - S50 FAHFM JET  RIEAE - EM
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O JepM o R E Z i B n DU » RiEPR SIS ~ SHRsRALS -
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|—
At fc
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Amplitude limiter
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BPF
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Frequency multiplier



S & &4 & p/FM# PM(Generation and detection of
FM and PM)

tpgEr  EEEE - M BUEREES - MEEEOUCE - EABIIMEIPM - 5H  H 4%
RAH ~ T (interference)

el E PR R SR e B R R &8 ~ Switching circuit phase modulator ~ £
firZ S B B FE 2 8% ~ Indirect FM transmitter ~ nf%5H2S ~ #&iff| Indirect
FM transmitter 3%t - S8 ~ = HRRE

O M r LIES FM B PM EHEE
O Direct FM and VCO
O Phase modulation and indirect FM
O Triangular-wave FM
O FM B2 PM EH5R ZaRORFFIEEDE 2 IRlE © BEFFEA T YR
O =] AHFERTEGET
O =] AHERZ DTl - WiEA C RIBORES -
O o] IR MR i B e k8 B E -

- ~ERMEFARE T REAIRT E(Direct FM and VCOs)
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fir s B B FE 2 8% ~ Indirect FM transmitter ~ nf%5H2S - &iff| Indirect
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O ERRREE S (0 B F IR e Dl A GHaR i f IR zss -
O VCO #ffiE 7 firez i HAd i

0.(t) ~ 24 t+ 272 f [ x()dz
Cc C 2CO C

O A ZBREIRS, Cx(t) I Z A S B e 5%

f,=-C f <0.006f,
2C

0

VCO circuit with varactor diode for variable reactance
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= ~ Switching circuit phase modulator

tpgEr  EEEE - M BUEREES - MEEEOUCE - EABIIMEIPM - 5H  H 4%
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O EREE Al
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=~ PR B2 EE 5 ) % (Phase modulators and Indirect FM)

tHpgEEe EEEEAR - A SRS - MESATE B H - EABENFMEIPM - 3 H 3%
20 ~ 4B (interference) ==

FHRgar BRI G Bk 4s - Switching circuit phase modulator ~ £
{7 58 B[R 5 8% ~ Indirect FM transmitter ~ n{&#E25 ~ #iff Indirect
FM transmitter 3531 ~ 4638 - = pERcass

O zEfEPME] FHAMAT (DL
pox(t) —(CD) @ x0

—4, cosza;]t— +90° f
@ A coswm 1

O FELIAEHE PM > 35 HRIRE PV 32

_f . %
LO =1+ —xO

7 ~ Indirect FM transmitter

fpgeEs EEER - AR - EEEERCH - EABGNFMEPM 5 5%
RAH ~ T (interference)

FHRger BRI S Bk 4s - Switching circuit phase modulator ~ £
ArEAs BB %% - Indirect FM transmitter ~ nf%#H25 ~ &if5l] Indirect
FM transmitter 3531 -~ 4638 - = pERcHss
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Narrowband frequency modulator

i 1 Phase i,i‘](r] Frequency | f5(f) __ fif)
O—"17) ™ modulator [} multiplier — x 1
E ‘ i X
o ho

I ~ n#& ¥ ¥ (frequency multiplier)

tHpgEE e EEEEAR - A SRS - MESATE B H - EABENFMEBIPM - 3 H 3%
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el EER A E BEE R IR 228 ~ Switching circuit phase modulator ~ £
(rsas B R JH5% ~ Indirect FM transmitter ~ nfZ 5825 - &5 Indirect
FM transmitter g¥at ~ SR - = AR GERIHEE

O =] {sE FnfESaas RSP R UK

A(t)cos [mct + (1 /S BPE
. J ‘ Atnfc |

|2a” cos[n @t +ng(t)+arg aﬂ]

Frequency multiplier
O e b
f,(t) = nf,(t) =nf. + f,x(t)

where f, = n(¢—A)
27T

# ~ § | Indirect FM transmitter X 3+

tHpgEEe  EEEEAR - A SRS - MEPATE B H - EABENFMEIPM - 3 H 3%
ZEH] ~ 4B (interference) B

el AR S B R [R5 2% ~ Switching circuit phase modulator ~ 4
(reas B AR J85% ~ Indirect FM transmitter ~ nfZ 5825 - &5 Indirect
FM transmitter 3%at - G - = AR EHS




Narrowband frequency modulator
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. HEl Y »
x(7) — 17/ ™ modulator [ mllglglltl — X0

é ‘f"I 'in,()

O DL EEEET FM
(EEES =

O % ¢, /(22T )~ 15Hz

O Rz 2% f, = 75kHz
O fig -

n~ 75,00 +15 = 5000
n=3%x2°=5184. But nfCl ~ 5000 x 200kHz =1000MHz

TEH > H 1000MHz 7 2 S8 30T

S RV EP TR

tHpgEE e EEEEAR - A SRS - MEPATE B H - EABENFMEBIPM - 3 H 3%
ZEH] ~ 4B (interference) B

FHRger BRI S B ki 4s - Switching circuit phase modulator ~ £
{7 5 SEE B [ RE 5 8% ~ Indirect FM transmitter ~ n{&#E25 ~ #iff Indirect
FM transmitter 3531 -~ 4638 - =B pERcass
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B 0= g XO -S4 O+ KO+

O FiUFRE g RN REE R E

A~ = & E &3 % (Triangular-Wave FM)

tHpgEEe  EEEEAR - A SRS - MEPATE B H - EABENFMEBIPM - 3 H 3%
ZEH] ~ 4B (interference) B

el B AR S B R BRI 25 2% ~ Switching circuit phase modulator ~ 4




{7 SR B TR E 235 ~ Indirect FM transmitter ~ nfiZ#E%S ~ &1f5 Indirect

FM transmitter 3531 -~ 4638 - =B pERcass
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¥ 1 & #F & 1§ jp|(Frequency Detection)

tHpgEr  EEEE - M BUEREES - MEEEOUCE - EABIIMEIPM - JH  H 4%
ZEH] ~ 4B (interference) ==t

RIS R FM-to-AM conversion envelop detector ~ Slop detection with a tuned
circuit ~ Phase shift discrimination detector ~ zero-crossing detection

O #8215 H](frequency detector)—&FEHE Hl|2%(discriminator)
O R NYERSR
O FM-to-AM conversion = envelope detector

O Slop detection
O Phase shift discrimination Quadrature detector = Foster-seely

discriminator > ratio detector

O zero-crossing detection

O frequency feedback

— ~ FM-to-AM conversion envelop detector

fpasye  SEEEHE - BSERE - A  EABETIFMEPM 5B
ZAEH] ~ 4 (interference)

FRIER FM-to-AM conversion envelop detector ~ Slop detection with a tuned
circuit ~ Phase shift discrimination detector ~ zero-crossing detection
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. . Env i DC i _
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(= NG
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(= BRI
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= ~ Slop detection with a tuned circuit

fpgeEs EEER - AR - EEEERCH - EABENFMEPM 5 5%
RAH ~ T (interference)

THREE R FM-to-AM conversion envelop detector ~ Slop detection with a tuned
circuit ~ Phase shift discrimination detector ~ zero-crossing detection
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= ~ Phase shift discrimination Quadrature detector
T IR - AR SRR - (IR BIE R - EEAE SUEDHIFMEIPM ~ S $%

MR =
ZZEH] ~ F4E (interference)

THREE R FM-to-AM conversion envelop detector ~ Slop detection with a tuned
circuit ~ Phase shift discrimination detector ~ zero-crossing detection
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O Phase-shift network 7% > €328
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T ~ zZero-crossing detection

fpgeEs EEER - AR - HEEERCH - EABGNFMEPM 5 5%
Z{EH] ~ 4B (interference)

THREE R FM-to-AM conversion envelop detector ~ Slop detection with a tuned
circuit ~ Phase shift discrimination detector ~ zero-crossing detection
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¥ & & + 3 (interference)

tHpgEr  EEEE - M BUEREES - MEEEOUCE - EABIIMEIPM - JH  H 4%
ZEH] ~ 4B (interference) ==t

AR THESZENGR - BRoRER BITHSRER )Y - FM capture effect

O FHEEERERGT - 8T Bl Z e R AR P SR (— e Ry A Rsaak)

O S E R (R wE -

O g2 SR 2 B R T -

O =R s fEaiisg -
O 75 b8 R ] DAFEE 58 25 (deemphasis filtering) (RS 2E -
O FM SR E R FM GRSE DRI 2 IRIE & 24 capture effect -

- ~ F 3% 4 A 5 (interfering sinusoids)

tpgEr  EEEE - M BUEREES - MEEEUCE - EABIIMEIPM - 55 H 4%
Z{EH] ~ 4B (interference)

MHRgE  THESZMENSR - BEoRFHEITHREREIY ~ FM capture effect

O FM 2 BUERER
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O &%

p=A/A GO0t

O BETEZ FM 2RI

A )= AC\/1+ p>+2pcosé(t)

O SaEis TR M 4 = arctan 23N % 0
1+ pcosé,(t)

O Phasor diagram of interfering carriers
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Yo (1) =< Ky psin wt) PM
K, pof, cos mt) FM

= -~ f35% B 213 % % Jg i (de-emphasis and pre-emphasis
filtering)
e EEEE - PR - MR - A PEAEMEPM - B F 37

ZEH] ~ 4B (interference)
e TEZORERE - MRS FEEERIRY - FM capture effect
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= ~ FM capture effect

fpgeEs EEER - AR - EEEERCH - EABENFMEPM 5 5%
Z{EH] ~ 4B (interference)

Hpar  TEZEE - AR EH P TEREIENY - FM capture effect
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Ml - 40

o - Y arctan 2SO ]
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A
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1+ p°+2pcosg
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