Lect. 22: PLL

PLL (Phase-Locked Loop): A closed-loop feedback system that synchronizes
output signal with input signal in frequency and phase.

V- =sin(wt) — Low Ve Voltage
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Lect. 22: PLL

Vin=sin(wint) ——  Phase IL_;)::; Ve C\;f::iﬁzd
Detector Filter Oscillator

Vour=sin(Woyt+6)

VCO (Voltage Controlled Oscillator): Frequency-tunable oscillator, i.e., its

output frequency is a function of a control voltage (V)

Vour=sin(Wout+06)
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Lect. 22: PLL

Voltage
Controlled Vour=sin(Weyt+6)
Oscillator

Vin=sin(wint)

PD (Phase Detector): Compares phases of input and output signal and
converts the phase difference to voltage signal
LPF (Low Pass Filter): Takes an average level of PD’s output voltage signal

F—
Vep T
~

Average of PD’s output voltage (Vpp) is a
linear function of the difference of two
input phases

vPD=KF>[>'~*5LH

AB {=9in'eout}
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Lect. 22: PLL

Voltage
Controlled Vout=Sin(Weut+06)
Oscillator

Vin=sin(wint)

PD can be realized with a multiplier
Filtered out by LPF
/V
d
)t—Af]-cos[(@,, + @)t + A6]}
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For o, =a,, /\ Approximately linear for 6 = +/- n/2
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Lect. 22: PLL
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Lect. 22: PLL

Frequency tracking of PLL
Vir=sin(wint) Ph Veo Low Ve Voltage _
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Lect. 22: PLL

XOR gate can be used as PD for digital signals

A R |1
A
B D Veo 51 = Aligned
VA (1t/2 phase offset)
PD
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O O O B B later than A
0 1 1 Veo T
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1 1 0 B earlier than A
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Phase tracking of PLL

winzwout

V. Is locked to V,,
(1t/2 phase offset)

Lect. 22: PLL
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Phase jump in V,, here
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Frequency tracking of PLL

Lect. 22: PLL
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Lect. 22: PLL

Applications of PLL.: Carrier Signal Recovery
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Lect. 22:

Applications of PLL: Frequency Synthesis
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Lect. 22: PLL

Applications of PLL: Frequency Demodulation

(FM signal) \>
— | Phase

Detector

Low
Pass
Filter

Voltage
Controlled
Oscillator

(PLL output)

(Recovered message)

Electronic Circuits 2 (07/1)

W.-Y. Choi




Lect. 22: PLL

Building Blocks: VCO
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