


Thoselocked hoops
= Given a "clean" source,

we can use

it to "lock" a "dirty" source .
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* Frequency multiplication
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SmallSignal (Linear) Model
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LG (s) = KppL(S) Kvco
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Por(s) = Din(s)-(4 Per(s)

⇒ Qer (s ) =LGCD

Locked = Sim Per(t) =0 (or constant)
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FUT - lim Sper(s) = 0
S-0

=> Minor #c) &in() = 8 Locking
condition



Teand Order of a PLL

Type: # of integrators
in Loop.

Order: # of poles in Loop .

ChaseStep
9 in (t) = Pin(o) u(t)
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. 5 = 0

=> Type 1, 2, ... can lock a phase step
.



FrequencyStep/Phase Ramp

5Pin(t)=SWin(o) uctt
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TyceF fregstewte
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Locking Dynamics_
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AcquisitionRanges

D-in Range (Wm)
a Range of frequencies over which

PLL maintains
lock .

2 Lock-in Range (BWr)_
i Range of frequencies

over which

PLL can lock
without cycle slipping.

3Xull-in Range
a Range of fr overwhich PLL can acquirelock

.
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~Thase
Detector

Vin(t) = Ain Sin (Wint
+ Pin)

× sve Double) = About COS (Worst +&out
^

Vect) = A
(sin/winttwouttVout + Qin+ 90t)
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Aon-linear Analysis
d
= ( φ in- 4out )

= Win-Wout

= Win- (War + KrcoVa)

= Sw(o) - KycoVa

=> Dev = 1w(0) - Kvco (KppSin (Hor))

s dk =
-sin( lar )

ADLER'S EQ. OF A PLL
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Solution exists when swid < K

= Lock-in vange
is

=k = Kep Kuco



PWin Dynamics
Say at t = 0, Win

= W ; Wont = War;

V. =O ; SWCO) > K
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Distorted sine.



Control Systems -> Integrator
(PI).

avc

Cycle slipping
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Pull in range=
VCO Tuning range .

- Hold in range


