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Phase Frequency Detector Logic and Timing
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veomn _L 3 . Q1

SVCO/N leads REF
Q2 *Q1 pulse width is proportional to the phase difference
between the two input signals.
=Q2 has short pulses.
*VCO/N lags REF
*Q2 pulse width is proportional to the phase difference
between the two input signals
Q1 has short pulses,
*VCO/N has a higher frequency than REF: Frequency
steering down.
Q1 s high except for occasional short glitches, Q2 is
low except for occasional glitches.
*VCO/N has a higher frequency than REF: Frequency
steering up-
*Q2 is high except for occasional short glitches. Q1 is
low except for occasional glitches.
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RF mixer or multiplier used as a phase detector

A, Cos(@,t+0,) H?ﬂ-_, Vour

A, Cos (@ t+0,)

Mixer response when used as a phase detector

Linear
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Simplified phase locked loop linear analysis
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PLL filter
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20 10 49

100 10 -46.4

300 50 -42.2

700 100 -41.7

1500 100 -44.8
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7000 200 -66.3

30000 1000 -81.5

300000 100000 -104.4
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PLL effect on VCO phase noise
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Spectrum
Scope Scope analyzer

Loop l l

Ref filter i >
> I8 14: PLL 2P/ E BfE 5/4ke) Tl AE/0]/E FEE b OF 15 YAF ZHalo) FHB VOO MO Al T2

HOJEE HT AR 2439.17 MHz O|A] 2451.46 5 ZE 25 =&

MHz 2 ~9/& %0 = T+

: =X HS(Transient Behavior)2l &3

#0 o

T8 14 £ 243017 MHz Ol 2451.46 MHz 2 29185t Cl7|s ICHE3 Z, 24 LAN 7t=, 2 HolH &
PLL BH7l9l Foi4 £3(2 RoiFD UGLch o Alzkel Al A|AE Sof S8tE0f e PLL 2 ®A} & Z

AT R20| oA Fo Huplel BlME Rk AE01Z 2t (one—chip)
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Lioll Aelstn =7} &5|= 550 ms(microsecond) Foil Al ne M QASS Fikee AN 3 2o UHI| s AT}
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Hed 54 g4 g Foi%, YHAA Fag, 22|10 2E Mo 28 Such
oAl TN 2mL MEMoz e ol 2MS olsf glofM &= B 160IA B & RS I 20| MAIZF ABEZ EA7|o
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